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Executive Summary
The rapid expansion of e-commerce over the past decade has reshaped industrial real estate and the 
nature of work within warehouses and distribution centers. Occupiers have invested in mechanization, 
automation and warehouse-management systems to maximize throughput. Despite that, distribution centers 
often require a large number of workers to process incoming shipments and outgoing orders. Growing 
competition for workers and increased awareness about workplace wellness have generated interest in 
design interventions that can make these centers healthier and more attractive work environments. Wellness 
features in industrial properties can contribute to market differentiation, increase employee retention, 
impact productivity and help meet environmental, social and governance (ESG) goals.

The NAIOP Research Foundation commissioned this report to offer design recommendations that 
improve occupant well-being. The authors conducted secondary research, observed conditions in existing 
distribution centers and interviewed occupants to collect information on key wellness concerns. They 
then drew from these findings to design a prototype distribution center with elements and features that 
contribute to a healthier and safer work environment.

Workers in distribution centers face conditions that are different from those in office buildings or retail 
centers. Industrial buildings can have variable indoor air temperatures and above-average levels of noise. 
Workers may engage in repetitive, strenuous work, and they are exposed to a range of conditions not 
found in other indoor environments. Due to typical distribution center locations, workers also often have 
limited access to nearby services and public transportation. The report recommends and illustrates a 
series of design interventions to address these conditions, including:

• Site layouts that improve pedestrian safety, provide space for public transit and ridesharing services, 
and provide access to green space.

• Shell improvements that improve thermal conditions, acoustic environments, air quality and lighting 
such as improved ventilation, destratification fans, skylights, acoustic treatments, high-performance 
lighting, and radiant heating and cooling elements.

• Workstations that provide ergonomic support, local conditioning and task-oriented lighting.

• Break spaces for distribution center employees and commercial truck drivers that facilitate restoration; 
provide access to nutrition, hydration and fresh air; protect workers from vehicles; and provide relief 
from the acoustic and thermal conditions of the distribution center interior.

• Space to host amenities that are not located in the surrounding area, such as day care  
and food services.
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Introduction 
The global supply chain is in a period of rapid change. The COVID-19 
pandemic accelerated e-commerce adoption, which had already reshaped 
industrial real estate in the preceding decade. Sales by nonstore retailers 
(a proxy measure of e-commerce sales) grew from $751 billion in 2019 to 
$1.28 trillion in 2022, as the share of nonstore retail sales grew from 13.9 
percent to 18.1 percent of all retail sales over this period.1 The expansion of 
e-commerce has entailed a corresponding expansion of the distribution center 
workforce. The Fourth Industrial Revolution, characterized by the digitalization 
and automation of production, is also reshaping distribution centers with the 
introduction of automated storage and retrieval systems, robots and advanced 
warehouse management systems.

Spaces for industry and logistics will need to adapt to the new industrial 
paradigm. Not long ago, most new industrial buildings in the U.S. were 
warehouses optimized for delivering goods to brick-and-mortar retail locations, 
and they were sited in exurban or rural locations outside major population 
centers. Over time, new development began to move closer to urban areas 
with the adoption of “just in time” efficiency, the expansion of e-commerce 
and increased consumer demand for fast delivery. Industrial development 
also began to integrate environmentally sustainable design with low-cost 
investments in energy efficiency in largely unoccupied and marginally 
conditioned spaces. However, as distribution centers simultaneously evolve 
to be more labor-intensive and mechanized, and face greater competition for 
workers, a different type of sustainability is becoming more important: human 
sustainability. This report focuses on how design interventions that promote 
human well-being can make distribution centers healthier work environments 
that will lower costs associated with worker illness and injury and help 
occupiers attract and retain workers.

Wellness in Design
In 2014, the International WELL Building Institute (IWBI) introduced the 
WELL Building Standard. The WELL system draws from a knowledge base of 
how environmental conditions affect human health to derive a metric-driven 
approach to guide design decisions. At the time of its creation, WELL focused 
on commercial office design and expanded into other sectors including 
residential, education, restaurants, commercial kitchens and communities.2 
Fitwel, similar to the WELL standard, is administered by New York City’s Center 
for Active Design and was previously piloted by the Center for Disease Control 
and Prevention (CDC) and the General Services Administration (GSA). Fitwel 
has identified a range of strategies and building design interventions that can 
improve occupant health and well-being. The Center for Active Design recently 
published a report that provides guidance for the design of industrial space.3

The purpose of this report is not to replicate the work of WELL or Fitwel, 
but to build on their findings to make specific development and design 
recommendations, drawing from the authors’ extensive experience with  
related industrial projects.

Report Structure
This report builds on contemporary models of industrial development. Its 
purpose is not to radically re-design the distribution center, but to offer 
solutions that can be readily implemented to transform distribution centers 
into better places for work. Eventually, new building forms will evolve as 
many of these conditions take hold. After outlining the general conditions 
of the industrial workplace and the problems they present for workers’ 
health and well-being, the report describes wellness objectives that can be 
addressed through improved design. It then describes the characteristics and 
components of a distribution center prototype that is based on contemporary 
development standards. The report then illustrates design strategies that meet 
specific wellness objectives and positively impact human health. 
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The Distribution Center Workplace
Understanding the distribution center workplace begins with understanding the 
people who work there. The distribution center workforce recently experienced 
exponential growth, fueled by the rise of e-commerce and accelerated by 
the COVID-19 pandemic. While many Americans worked from home during 
the pandemic, transportation and warehouse employees were classified as 
“essential” and exempt from stay-at-home orders.4 Despite the pandemic and 
an associated labor shortage, this sector grew significantly. As of January 2023, 
the warehousing and storage subsector employed 1.94 million workers, up from 
1.30 million workers employed in January 2020.5 This workforce fills a wide 
array of positions, from industrial truck and tractor operators (including forklift 
operators), hand laborers, shipping and receiving clerks, store clerks and order 
fillers, and managers. In the warehouse sector, the workforce works in shifts, 
typically three per day and including weekends. It is common for workers to log 
multiple 10-hour days, representing 41.6 percent of a worker’s day and time 
spent indoors. 

The workplace built environment, where workers spend most of their active 
indoor time, has the potential to impact health positively or negatively, affecting 
both the worker and their productivity. Employers in the U.S. spend $575 
billion a year on costs associated with poor employee health, such as lost 
productivity due to absences and chronic health conditions, and injuries that 
result in workers’ compensation claims. These costs translate to 61 cents for 
every dollar spent on health benefits.6 

E-commerce distribution centers are more labor-intensive than traditional 
retail distribution centers due to the greater variety of items stocked and 
larger number of orders shipped from a given location. Despite this increased 
dependence on labor, distribution center design continues to focus primarily 
on product storage and throughput.

According to the Bureau of Labor Statistics (BLS), there were 46 fatalities 
across the warehousing and storage subsector in 2021, up from 26 in 
2018.7 Incidence rates of nonfatal workplace injuries and illnesses (which 
control for number of employees and hours worked) in the transportation 
and warehousing industry were higher in 2021 than any other industry 
except agriculture, forestry, fishing and hunting. That year, the incidence 
rate for cases that resulted in workers missing days of work was higher in 

transportation and warehousing than any other industry; 22.2 percent higher 
than in agriculture, the next closest industry; and 100 percent higher than the 
average for all private industry.8 Workplace policies play an important role in 
reducing accidents and injuries in distribution centers, but effective human-
centric design can also improve safety and worker well-being. 

The authors spent time in distribution centers designed by KSS to identify 
issues associated with their environments. They interviewed occupiers in 
different industries to explore common workplace issues. In addition, the 
authors obtained access to the employees of a corporation engaged in the 
distribution of pharmaceutical products to conduct post-occupancy interviews. 
The following environmental conditions were observed at the pharmaceutical 
distribution center:

• Noise: Immediately upon entering the warehouse floor, there was a 
sensation of being part of a rapidly moving machine. The characteristic 
sound of the scanner set the pace of work. Conveyors and automation 
contributed to the constant noise. 

• Uniformity: Except for equipment, there was minimal variation in color. 
Light levels were also high but uniform across the space. This contributed 
to minimal differentiation between places or activities. Wayfinding aids were 
also limited, save for a few signs.

• Data: Work monitoring acted as a driver of activity. Information about 
associate productivity was displayed on wrist devices and workstation 
screens. 

• Isolation: Despite the presence of many associates on each warehouse 
floor, most worked alone. Fellow associates could only be seen from a 
distance and were focused on their own tasks.

• Physicality: Heavy lifting is not usually required in a pharmaceutical 
distribution center. However, many associates had to walk long distances, 
particularly near the loading dock. Workers who performed manual tasks 
made highly repetitive motions. 

• Identity: Associates expressed a greater sense of purpose in the work they 
do than would be expected in a typical consumer goods distribution center. 
Handling products associated with people’s health reinforced a sense of 
belonging and satisfaction. 
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• Dignity: Associates conveyed a high level of pride in their work. Night shift 
workers felt a sense of value in getting products out to people for use the 
next day. Associates who worked in more secure areas also expressed 
satisfaction in the responsibilities associated with their level of clearance. 

• Community: Despite the sense of isolation within the facility, people 
congregated and socialized at break times. There was a palpable sense of 
community among the group. Special events were occasionally scheduled 
to bring the team together. 

These observations parallel the issues found in most distribution centers 
visited by the authors. In addition, work at other distribution centers involved 
heavy lifting, limited access to outdoor space, uneven access to natural light, 
and—in larger facilities—more isolation. Typically, provisions for personal 
environmental control and overall comfort (thermal comfort, indoor air quality, 
lighting quality, acoustics) are minimal.

Analysis Framework
This study takes a holistic approach to design recommendations by focusing 
on wellness objectives that address a consistent set of issues found in 
contemporary distribution centers. Each objective can be addressed in the 
design of a distribution center and its specific components. This is consistent 
with the approach advocated by the WELL and Fitwell rating systems. WELL 
identifies 10 categories of human physiological needs: air, water, nourishment, 
light, movement, thermal comfort, sound, materials, mind and community. 
Fitwell focuses on “impact categories” with associated design strategies: 
impacts surrounding community health, reduces morbidity and absenteeism, 
supports social equity for vulnerable populations, instills feelings of well-
being, enhances access to healthy foods, promotes occupant safety, and 
increases physical activity. This framework was used to guide the design 
recommendations and prototype starting on page 10.

Wellness Objectives
This study is organized around key objectives that can be consistently pursued 
throughout a distribution center and its individual components.  
These are: 

  
Promote safety. Improve Access to Transportation 

and Vital Services.

  Encourage proper nutrition 
and hydration.

 Enhance air quality.

  

Support mental and 
emotional health.

Enhance perceived comfort: 
Acoustic.

  
Instill a sense of belonging. Enhance perceived comfort: 

Lighting.

  Reduce body strain. Enhance perceived comfort: 
Thermal control.

1.  Promote Safety 
Distribution centers can be dangerous, especially at the interface between 
people and equipment. Many safety provisions in distribution centers are 
aimed at preventing accidents involving forklifts and other moving vehicles. 
Strategies to prevent these accidents include separating traffic and introducing 
protective features.9 

The pandemic has brought new awareness to the value of health safety 
measures. As essential workers in the early months of the pandemic, 
distribution center employees had to work with others in indoor settings. 
Incorporating health safety into design helps prepare distribution centers for 
future potential outbreaks while also reducing worker absenteeism due to 
illness from endemic diseases, such as the flu. 
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The risk of disease transmission can be mitigated by building and operational 
measures, such as incorporating spaces that allow for the isolation of ill 
workers. Providing access to emergency health care provisions is important 
for both health safety and emergency preparedness. Design elements can 
also allow workers to protect themselves during severe weather events or other 
emergency situations.

Recent extreme weather events highlight the importance of emergency 
preparedness. Six workers died when a tornado destroyed an Illinois 
distribution center in 2021. Protecting employees from natural emergencies is 
a growing concern as the frequency of severe weather increases. Distribution 
centers are typically located in large open spaces, making them particularly 
vulnerable to severe weather. 10 Providing enclosed shelter locations and 
emergency exits at regular intervals within a building can help protect building 
occupants in the event of severe weather and other natural disasters.

As consumers have shifted toward ordering a broader range of goods  
online—a trend accelerated by the pandemic—demand has grown for storage 
and distribution spaces that can meet special environmental requirements. 
These include cold and freezer storage for food and pharmaceutical products. 
Demand for these spaces is only expected to expand. The overall market for 
cold chain services is projected to grow to $21.3 billion globally in 2024, vs. 
$15.7 billion in 2019.11 Federal subsidies for microchip manufacturing will 
also increase demand for spaces that require their own special environmental 
conditions for manufacturing and distribution. Special design provisions include 
access to spaces for warming and temperature monitoring, as well as spaces for 
protective gear and first aid medical supplies.12 

2.  Enhance Perceived Comfort
A. ENHANCE ACOUSTIC ENVIRONMENT 
According to the CDC, 40 percent of workers in the transportation and 
warehousing industry are exposed to hazardous noise. As a result, 13 
percent of those workers have difficulty hearing, 7 percent have tinnitus and 
12 percent have hearing impairment.13 Due to the volume of automation 
and equipment, warehouses are loud by nature. For example, an operating 
forklift can be as loud as 96 decibels.14 While it may be difficult to reduce the 
noise at its source, interventions can provide protection. 

To address noise concerns, the National Institute for Occupational  
Safety and Health (NIOSH) recommends the following hierarchy of noise 
risk control:15 

1. Eliminate the noise (physically remove the hazard)

2. Buy quiet equipment and tools (replace the hazard)

3. Control the noise hazard (isolate people from the hazard)

4. Set exposure time limits (change the way people work)

5. PPE (protect workers with personal protective equipment)

While the first approach is the most effective, there are typically limits 
on what can be done. In a warehouse or distribution center setting, it is 
important to purchase noise-reducing equipment and tools. This could 
consist of using gearless conveyors instead of conventional ones, replacing 
high-speed fans with high-volume, low-speed fans, or using quieter electric 
forklifts (or forklifts with other noise-reducing features).

To control the noise hazard, acoustic curtains can be placed around loud 
equipment, and sound considerations can be taken into account when 
laying out the facility by separating the noisier areas or activities from the 
remaining spaces. Physical barriers to limit sound transmission may also 
be used to separate these areas from each other, along with supplemental 
sound-absorbing material and surfaces that prevent reverberation.

In addition to providing PPE, it may be necessary to set exposure time 
limits if other noise-risk-reduction measures are insufficient. Workers can 
separate themselves from noise in acoustically designed break spaces.

B. ENHANCE THERMAL COMFORT  
Large open volumes, coupled with large numbers of dock doors and 
thermal output from material handling equipment (MHE), make distribution 
systems difficult to condition to the same degree encountered in office 
environments. Moreover, many distribution centers are classified as 
“minimally conditioned” or even “semi-heated” spaces. These classifications 
provide minimal requirements for a building’s thermal envelope. 

Broad-based strategies to improve thermal comfort include passive 
approaches such as optimizing building orientation, introducing sun 
control, introducing more reflective hardscapes and reducing their size to 
reduce heat island effects. Less passive systems such as the introduction 
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of cross-ventilation and destratification fans can improve perceived 
comfort, but they do not change air temperature. Direct strategies include 
the introduction of “micro-climates” with break areas designed for thermal 
refuge at key locations. Radiant systems for heating and cooling may 
be optimal in high-volume areas where core and shell infrastructure 
can enable localized climates.16 Example solutions consist of radiant 
floor systems and radiant panels.17 Occupants often find these more 
comfortable than convection-based systems. Radiant systems can be 
further augmented with digital systems that track employees to personalize 
conditioning and optimize energy efficiency.18 In general, localized 
conditioning strategies provide the most opportunities for employee 
comfort and energy performance in large open distribution centers.

C. ENHANCE LIGHTING QUALITY  
Light, both artificial and natural, plays an important role in human 
physiological and psychological processes. Light exposure is critical to 
the effective functioning of the body’s circadian rhythm, and as a result, 
sleep quality.19 Access to daylight and exposure to well-lit spaces can also 
improve mood,20 increase productivity21 and generally increase occupant 
satisfaction.22 However, poorly controlled daylight or poorly designed 
electrical lighting systems that create glare or excessive contrast ratios 
within the visual field, or provide inadequate levels of illumination, can 
negatively impact health and productivity, as well as lead to safety issues  
in a warehouse or distribution center environment.

Strategies for providing a high-quality lighting experience within a warehouse 
or distribution center environment include varying combinations of  
the following:

• Electric lighting systems should be glare-free and provide adequate 
levels of illumination at the horizontal and vertical work planes in line 
with Illuminating Engineering Society recommendations.23 Suspended 
fixtures should have some upward component. Daylighting control/
dimming systems can be incorporated to save energy.

• Provide access to high-quality daylighting through some combination of 
skylights, clerestory windows and lower windows. Daylighting should be 
controlled through a combination of light shelves, louvers, blinds and/
or shades. The blinds and shades (and louvers if adjustable) should be 
automated with local override capabilities and tied to the daylighting 
control system. If shades are used, consider a 1 percent or 3 percent 
open dark shade cloth.

• It is important that the combined daylighting/electric lighting system 
mimics the changing frequencies and intensities of daylight over the 
course of the day for optimal circadian health. The WELL Building 
Standard is a good resource for this.24 Branch Pattern also provides 
detailed recommendations for optimizing lighting for shift workers whose 
schedules are out of alignment with the day/night cycle.25 

• Provide furniture at workstations that allows associates to adjust the 
direction they are facing while working.

• When considering glare, contrast ratios and horizontal/vertical illumination 
levels should account for all primary locations where associates will be 
working and where they will be looking (e.g., loading/unloading via forklifts 
or working at multiple levels). Account for shadowing, along with the 
locations of clerestories and fixtures, within the visual field.

• Engage an engineering consultant, lighting designer and other experts 
as needed to provide the best contextual solution in an energy-efficient 
manner.

Enhancing perceived comfort requires regular monitoring and regular 
associate/employee feedback on their perception of environmental 
conditions (via interviews or surveys). In addition, wearable devices can 
measure the environment’s physiological impacts on worker health. 

3. Reduce Body Strain  
Distribution center workers are subject to body strains that are very different 
from those experienced by office workers. While office workers may require 
a greater degree of physical mobility to offset more sedentary work, distribution 
center workers need to offset the impacts of strenuous physical activity. 
Distribution center workers spend most of their time on their feet and 
frequently lift and carry objects. BLS data from 2022 reveal that on average, 
stockers and order fillers spent 91.9 percent of their time standing or 
walking, and 75 percent of these workers lifted or carried up to 50 pounds 
at a time.26 Prolonged periods of standing are associated with increased 
discomfort, pain and stress on the body. According to the CDC, standing for 
long periods of time can contribute to low back pain, fatigue, leg swelling and 
discomfort, and can increase the risk of cardiovascular disease and pregnancy 
complications. It is recommended that individuals not stand for more than two 
hours continuously without some type of fatigue-reducing intervention.27 The 
U.S. Occupational Safety and Health Administration (OSHA) has identified 
proper manual lifting and handling as a top concern for warehouse workers.28 
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Distribution center work is repetitive by nature and typically organized around 
production efficiency. Any task can cause physical and cognitive strains; when 
that task is prolonged or repetitive, the risk is elevated.29

Reducing bodily strain can be addressed by policies that limit exposure. 
However, design can also play a significant role by providing space for 
those policies to work. Overall strategies include reducing walking distances 
to break locations and providing spaces for physical rest, stretching and 
hydration. Specific workspaces can also be designed more ergonomically 
to accommodate sitting and appropriate environmental comfort to reduce 
physical stress.

4. Encourage Proper Nutrition and Hydration  
Access to proper nutrition and hydration is a significant issue in distribution 
centers. Because of zoning regulations, distribution centers are often far 
from essential services, grocery stores and restaurants. Internally, distribution 
centers typically have food service and cafeteria spaces, but workers may  
walk as much as a quarter mile to access those spaces on a limited break 
schedule. Shift schedules dictate that most workers need access to these 
facilities all at once. It is also common for cafeterias to offer few nutritious  
meal options. A poor diet during the workday can contribute to lost  
productivity due to malnutrition or excess weight and obesity.30 

Strategies to improve nutrition and hydration focus on spatial proximity and 
providing access to nutritious food. Plumbing and drainage infrastructure 
should be laid out to allow for regularly spaced hydration stations that can 
be appropriately separated and safeguarded from traffic on the warehouse 
floor. Introducing multiple café spaces throughout a distribution center and 
varying their size allows workers to access them more frequently throughout a 
shift and spend less time walking to them. Providing spaces for catering, food 
trucks or a farmer’s market can also increase access to a variety of fresh and 
local foods. Integrating nutrition information and education into these spaces 
can further enhance health outcomes.

5. Enhance Air Quality  
Carbon dioxide (CO2) levels are a common metric to evaluate a space’s 
existing ventilation and whether additional ventilation is needed. High CO2  
levels can impair cognitive performance, as can Total Volatile Organic 
Compounds (TVOCs) and particulate matter.

Strategies for achieving good indoor air quality in a warehouse or distribution 
center environment include varying combinations of the following:

• Outdoor air (ventilation) levels at a minimum of 130 percent of the minimum 
recommended levels found in ASHRAE 62.1.31 However, certain areas 
(such as loading docks) or situations (such as pandemic conditions) may 
require significantly greater ventilation rates. Systems and operations may 
need to be capable of achieving a higher rate of equivalent air changes per 
hour through layered additions of ventilation, exhaust, system filtration and 
portable air cleaners as the need arises.

• Increase air flow (and limit destratification) through a combination of 
mechanical exhaust (and/or operable clerestory windows), high-volume/
low-speed ceiling fans (selecting rotation direction based on heating/cooling 
season and providing local controls where possible), large open doors and/or 
lower, operable windows. When possible, take advantage of the stack effect 
and/or prevailing wind conditions (taking exterior air quality into account).

• Building mechanical system filtration should be a minimum of MERV 13 
(or equivalent).

• Where needed, supplement with a vortex dust collection system, portable/
industrial air cleaners that use HEPA and carbon filters, and/or bag dust 
removers equipped with HEPA filters. 

• Exhaust dumping points should not be near outside air intakes, doors  
or operable windows, or areas frequented by occupants. Outdoor  
truck-idling locations should not be positioned near these areas.

• Transition to electric forklifts.

• Supplement these measures by providing employees with respirators as 
needed. Select respirators that are effective against particulate matter, 
TVOCs, other harmful compounds and pathogens, and provide comfort and 
ease of communication.

• Engage an engineering consultant and other experts as needed to provide 
the best contextual solution in a sustainable and energy-efficient manner.

It is also important to regularly obtain employee feedback on air quality conditions 
(via interviews and/or surveys), periodically take air quality measurements, and 
continuously monitor air quality conditions (interior and exterior). In addition, 
wearable devices can potentially monitor employee biometrics affected by air 
quality. Working air-monitoring devices with audible alarms can also prevent 
carbon monoxide poisoning and should be tested regularly.32 
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6. Support Mental and Emotional Health  
Employees are having to adapt to an increased volume of repetitive tasks and 
increasingly automated systems. Distribution centers are traditionally designed 
to optimize material flow, arranging operations and systems to achieve optimal 
efficiencies. Human employees can experience stress if their interactions with 
these operations and systems are not well thought out. The repetitive tasks 
associated with distribution center work can also contribute to mental fatigue, 
which can impact workers’ mental and emotional health. 

While operational policies and human-oriented planning are key to reducing 
worker stress and fatigue, design strategies can also have an impact. 
Placemaking and wayfinding are of increasing importance as distribution centers 
grow in size. These help to ground and orient employees. Design strategies 
that increase opportunities to encounter a natural environment can reduce the 
mental stress associated with working in a highly mechanized environment. 
Access to nature has clear benefits to physical, social and mental health.33 
Providing areas for board games and similar activities can offer opportunities 
for rest and provide cognitive stimulation that reduces mental fatigue.34 Access 
to space for quiet mental rest can also reduce fatigue and improve cognitive 
function and mental health.35

Perceived comfort can be assessed through monitoring and regular employee 
feedback on perceived stress and strain (via interviews or surveys). In addition, 
wearable devices can measure the physiological effects of employee activity. 

7. Instill Sense of Belonging  
Creating a sense of belonging—encouraging people to feel empowered and 
connected to a company’s culture—is a key element of workplace wellness.36 
But distribution centers are often associated with buildings and spaces that 
are generic and may lack an identifying aesthetic character. Furthermore, 
“associates” working within the distribution center are typically separated 
physically from “office” or other workers. 

Design solutions that contribute to an employee’s sense of belonging are 
rooted in an appropriate human-centered aesthetic. Purposeful belonging 
is never generic. Integrating equitably designed common spaces and 

avoiding unnecessary gender segregation can foster a sense of common 
purpose. Design elements should also reflect local norms and employees’ 
cultural diversity to make spaces more welcoming. Design and graphics that 
demonstrate how the distribution center serves the greater community can 
underscore how employees contribute to a common greater purpose.

8. Improve Access to Transportation and Vital Services 
Due to their size, concerns about truck traffic and Euclidean zoning, 
distribution centers are often located in remote areas that are removed from 
residences and places where services are rendered. Demand for urban 
distribution and evolving approaches to land use planning have begun to 
change this condition, but it is likely to persist. As distribution centers grow 
more labor-intensive, a growing number of workers must commute longer 
distances. These longer commute times can reduce worker productivity and 
increase absenteeism.37 After workers arrive at a distribution center, they are 
often far from services they need to access in their daily lives, such as day 
care centers, grocery stores and medical offices. Long commutes and a dearth 
of adjacent services can serve as obstacles to recruiting new employees and 
retaining them.

The most effective approach to providing access to transportation and vital 
services varies by location and density. In urban and suburban contexts, it 
may be possible to locate a new distribution center near public transportation 
or existing services. But for most large distribution centers located farther from 
population centers, the most direct approach is to introduce key services and 
amenities at the industrial park or within individual buildings.

In one example of this approach, Patagonia distribution centers provide  
on-site childcare, the costs of which have been 91 percent recouped through tax 
benefits, increased employee retention and increased employee engagement.38 
Similar solutions can be deployed for other services such as grocery stores, 
storefronts and technical training schools.39 To improve transportation access, 
developers or occupiers can partner with local transit agencies or private 
employee shuttle services to establish bus routes connecting distribution  
centers to nearby communities. Designated pickup and drop-off locations  
for ride-sharing services can also improve transportation access.



11

NAIOP RESEARCH FOUNDATION  |  DESIGNING FOR WELLNESS IN DISTRIBUTION CENTERS  |  JUNE 2023

Design Recommendations

General Building Prototype
This report has adopted a distribution center prototype that demonstrates 
specific design strategies to achieve these wellness objectives. This prototype 
contains program elements that are found in most distribution centers. While 
most distribution centers do not contain all the components listed, many contain 
various combinations of them. The prototype does not represent any particular 
center, but an amalgamation of the most prevalent components at scales that are 
typically encountered. This study does not attempt to “re-imagine” the distribution 
center through the development of a prototype, but to work within the 
constraints of typical distribution centers so that recommendations can guide 
alterations to existing buildings as well as new development. As supply chains 
continue to evolve and distribution centers become more labor intensive, 
design standards for a typical distribution center may change, and this study 
may influence that change. However, this study’s design recommendations are 
intended to be immediately applicable to current development. 

Many distribution building components are traditionally executed in two 
phases: an initial speculative phase, followed by a phase in which the building 
is adapted to the needs of a specific end user. As industrial development 
becomes increasingly complex, those boundaries are increasingly blurred.  
The prototype can inform both phases of building development, since it 
shapes the requirements for a building’s superstructure and infrastructure  
as well as the components of its ultimate design.

At a macro-level, the proposed prototype is 840,000 square feet in floor area. 
It is organized in a “double-loaded” configuration with speed bays of 60 feet 
on each of the long sides of the building. It is envisioned as a single-tenant 
building containing automated and non-automated functions. It includes 
semi-automated pick modules, manual pick modules, robotic mezzanines, 
workstations, laydown spaces, conveyance systems and racking areas. These 
have been organized into a footprint based upon typical uses but are intended 
to capture the broad spectrum of uses within a distribution center rather than 
the needs of a specific end user. The prototype also reflects issues associated 
with large-scale development. The design anticipates a “corner entry” 
condition typical of most distribution centers. 

Wellness objectives are addressed in the following categories and  
program elements:

1.0 Site Context and Layout

2.0 Shell Building

3.0 Building Entry

4.0 Large Break Spaces

5.0 Medium Break Spaces

6.0 Small Break Spaces

7.0 Transportation Lounge

8.0 Workstations

Each contains specific strategies to promote employee well-being. While these 
are organized into program spaces to reflect the organization of typical 
buildings, the strategies associated with each space are intended to be 
adaptable to many conditions throughout the distribution center. 

Site Context
Wellness begins beyond the boundaries of the building and the site. Employees 
are impacted by such practical issues as daily commute times, the availability 
of public transportation and the proximity of services, especially good day care. 
Interviews with warehouse associates revealed that proximity to affordable day 
care was a key factor in recruitment and retention. These are issues of concern 
for any workforce. But distribution centers are typically located further from 
these kinds of services than most workplaces, as noted earlier. The developer, 
end user and local authorities can deploy multiple strategies to address the 
limitations associated with a distribution center’s location. These strategies vary 
based on where a center is located. Most distribution center locations fall into 
three categories: remote, suburban or urban.
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  Remote Development Strategies
Rural development is categorized less by 
surrounding uses such as agriculture and more by 
development and population density. The Census 
Bureau defines rural areas as not urban, with 
urbanization defined through a combination of  
population density and amount of land covered 
by buildings and infrastructure.40 Areas with 
fewer than 500 people per square mile that are 
not adjacent to a denser population center are 
generally classified as rural. 

Remote distribution centers are not adjacent to 
many dwellings and can be similarly far from 
services. These centers are often located in 
multiple-building industrial parks. Employee 
well-being can be enhanced in such settings by 
including additional uses and amenities adjacent 
to or within industrial parks. These include day 
care centers, park and recreation facilities, 
restaurant or food-truck locations, ride-share  
and shuttle facilities, and other amenities. 

KEY WELLNESS STRATEGY: Introduce critical 
services to development such as day care, 
health care and food access that can serve 
industrial parks and surrounding areas.

  Suburban Development Strategies
There are no standard definitions of suburban 
areas, but they are characterized by a 
predominance of single-family dwellings and 
higher rates of car commuting than in urban 
areas.41 They are also characterized by planning 
and zoning decisions that have traditionally 
segregated land uses. Industrial uses are 
traditionally provided for in zones away from 
residential areas and commercial services. When 
combined with lower levels of transit infrastructure, 
this limits access to services for distribution center 
workers. However, with increased e-commerce 
activities, last-mile distribution, limited land 
resources and a higher demand for labor, 
distribution centers are increasingly being located 
closer to other uses in suburban communities. 

Unlike wellness strategies for remote distribution 
centers that call for the introduction of services 
on-site, strategies for suburban distribution centers 
are focused on better integration with the local 
community. These include the creation of public 
open space, greater aesthetic development, 
walkable adjacencies, transit inclusion and 
the introduction of other supportive mixed-use 
components such as affordable housing.

KEY WELLNESS STRATEGY: Development 
integration

  Urban Development Strategies
The rise of e-commerce and last-mile distribution, 
along with changes in modes of delivery to 
smaller and electrified vehicles, has created new 
opportunities for urban industrial development. 
These occur at “infill” locations or at former 
industrial land tracts, including recent multistory 
development. Urban locations have the advantage 
of greater access to services and mass transit. 
However, many historic urban industrial tracts are 
subject to the conditions left over from old industry. 
These include environmental contamination, 
outdated infrastructure and adjacency to 
low-income neighborhoods. Urban industrial 
development presents opportunities to respond to 
the wellness and social concerns of both building 
occupants and adjacent communities. These 
include environmental restoration, improved 
public space (especially at waterfronts), mixed-use 
development, connecting to adjacent communities, 
and providing economic and human development 
opportunities.

KEY WELLNESS STRATEGY: Urban  
industrial integration
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

R.01

Provide exterior entrance 
amenities such as drop-off/ 
pickup spaces, benches and 
seating, public art, greenspace 
and pathfinding; and identify 
opportunities to improve 
connection to surrounding 
community.

D

R.02

Provide amenities including 
daycare, health care, and food 
access such as small grocery, 
restaurant or food-truck locations.

  
D

R.03 Provide on-site training facilities.
 

D

R.04 Provide walking paths and  
access to landscape features.  

D

R.05

Preserve existing treelines  
and community access to  
open space and view corridors.  
Orient buildings and provide 
visual buffers to integrate the 
buildings into the landscape.

 
D

R.06
Provide or support adjacent parks, 
recreation facilities, cultural and 
civic engagement opportunities.

D  T

R.07 Decrease hardscape to  
reduce heat island effect. D

R.08 Support adjacent or on-site 
affordable housing opportunities. D  T

R.01

R.06 R.08

R.03 R.04 R.07 R.02

R.05

Remote Development Strategies

Scope Key:  D  = Developer, T  = Tenant
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

S.01

Provide exterior entrance 
amenities such as drop-off/ 
pickup spaces, benches and 
seating, public art, greenspace 
and pathfinding; and identify 
opportunities to improve 
connection to surrounding 
community.

D

S.02

Provide amenities including 
daycare, health care, and food 
access such as small grocery, 
restaurant or food-truck locations.

  
D

S.03 Provide walking paths and  
access to landscape features. D

S.04
Provide or connect to existing 
community-accessible open  
space and view corridors.

D

S.05
Provide or support adjacent parks, 
recreation facilities, cultural and 
civic engagement opportunities.

D  T

S.06 Provide large-scale  
accessible green space. D

S.07 Decrease hardscape to  
reduce heat island effect. D

S.08 Support adjacent or on-site 
affordable housing opportunities. D  T

S.06S.03 S.07 S.02S.05

Suburban Development Strategies
S.08 S.04

S.01
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

U.01

Provide exterior entrance 
amenities such as drop-off/ 
pickup spaces, benches and 
seating, public art, greenspace 
and pathfinding; identify 
opportunities to improve 
connection to surrounding 
community.

D

U.02

Provide amenities including 
daycare, health care and food 
access such as small grocery, 
restaurant or food-truck locations.

  
D

U.03 Provide walking paths and  
access to landscape features. D

U.04

Provide, revitalize or connect 
to existing or future planned 
community-accessible open  
space and view corridors.

D

U.05

Provide, revitalize or support 
adjacent parks, recreation 
facilities, cultural and civic 
engagement opportunities.

D  T

U.06 Provide large-scale  
accessible green space. D

U.07 Decrease hardscape to  
reduce heat island effect. D

U.08 Support adjacent or on-site 
affordable housing opportunities. D  T

U.06

U.07

U.01

U.05

Urban Development Strategies

U.08

U.04

U.02

U.03
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  Site Entry
The exterior of the distribution center is as important 
to its operations as its interior. Here, goods are 
transferred to and from tractor trailers, and in the 
case of more local distribution, box trucks, vans and 
other small vehicles. The ability for that movement 
to happen quickly and efficiently is central to a 
distribution center’s success, underscoring the 
importance of loading, truck transportation and 
storage in site design. Yet the site also provides  
for employee arrival and interconnectivity with  
the surrounding community and infrastructure. 
The large scale of distribution center sites offers 
unique opportunities to arrange open spaces to 
benefit employees. 

The prototype maintains the key elements that allow 
the efficient transfer of goods and vehicle movement. 
Building on this basic function, it arranges open 
space to improve employee safety and well-being. To 
promote safety, truck entrances and exits are made 
distinct from employee entrances and exits, through 
clear organization, separation and sight lines. The 
building entrance is oriented away from loading and 
truck areas and separated from them by green space 
and screens to make the area more inviting and 
limit pedestrian exposure to exhaust fumes. Drop-
off areas are included near the building entrance to 
accommodate cars, vans and the potential inclusion 
of mass transit. Pedestrian and bike access is 
provided. Large open green spaces designated for 
stormwater management include adjacent exercise 
areas and walking paths that are interconnected to 
break spaces and building entrances. Since up to 
40 percent of truck drivers are accompanied by pets 
to alleviate the loneliness of travel,42 the prototype 
provides space for secure areas to walk pets. 

KEY WELLNESS STRATEGY: Additional emphasis 
on employee outdoor activities, separation of 
human and trucking activities to promote safety, 
and arrangement of natural open space for 
employee benefit. 

  Shell Building Improvements
The traditional distribution center shell building 
is based upon “minimally conditioned” or “semi-
heated” models that must meet only limited 
thermal performance criteria. With a shell designed 
for the secure storage of goods, little access to 
daylight is provided. Internal infrastructure offers 
minimal access to plumbing, and lighting is limited 
to maximize energy efficiency. 

In addition to accommodating the program 
elements described below, improvements to 
the prototype’s base building include passive 
environmental enhancement such as orientation, 
sun control and reflective or limited hardscape to 
reduce heat island effects. Semi-passive strategies 
include ventilation, destratification fans, perimeter 
glazing and skylights, and interior acoustic 
treatments at perimeter walls. Infrastructure 
improvements include additional plumbing 
infrastructure, high-performance lighting, and 
service to accommodate radiant heating and cooling 
elements. Control systems should accommodate 
occupant-centric environmental controls.

KEY WELLNESS STRATEGY: Install improved 
passive/active environmental control 
infrastructure, infrastructure for wellness 
interventions, infrastructure for micro-
environments/occupant controls.

  Building Entry
The distribution center entrance is a place 
of transition and arrival. Here, the occupant 
transitions from the outside to the inside, from 
non-work to work, and from open to more 
mechanized environments. There is an opportunity 
to make those transitions gradual, welcoming and 
healthful. It is a point of security and a location 
where amenities and services are often provided. 
It is also the space where any office functions are 
typically located.

The prototype envisions a 16,000-square-foot 
entrance. Programmatically, it contains entry/
drop-off, security reception, locker space, large 
restrooms, break space, outdoor space, office 
space and transition space. Several wellness 
improvements have been introduced, including 
a health suite that includes a rapid screening 
point, safe separation spaces (when needed), and 
emergency care spaces. The entrance is designed 
to allow for free-flowing, open circulation and is 
non-hierarchical, with open locker arrangements. 
An environmental transition allows for a change 
of scale, a transition between natural and artificial 
light, and an acoustical and thermal transition.  
Air connectivity and separation is addressed  
as needed.

KEY WELLNESS STRATEGY: Improved 
environmental transition from the outside to 
the distribution center environment, including 
provisions for health screening and safety.
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

1.01 Segregate pedestrian,  
car and truck traffic. D

1.02

Provide exterior entrance  
amenities such as drop-off/pickup 
spaces, benches and seating, public 
art, greenspace and pathfinding; 
identify opportunities to improve 
connection to surrounding community.

D

1.03 Provide walking paths and  
access to landscape features. D

1.04 Provide community  
access to open space. D

1.05 Provide large-scale  
accessible green space. D

1.06 Decrease hardscape to  
reduce heat island effect. D

1.01

1.03

1.04

1.02

1.06

Site Entry

(ZOOM IN FOR ADDITIONAL DETAIL)

1.05
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RACKING

WORKSTATIONS

SHIPPING

SHIPPING

SHIPPING

STAGING

STAGING

CONVEYANCE

CONVEYANCE
RECEIVING

RECEIVING

ROBOTICS MEZZANINE

SEMI-AUTOMATED PICK 

MODULE

CHARGING

MAINTENANCE

MANUAL PICK MODULE

TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

2.01 Perimeter acoustic  
deck/wall treatment. T  D

2.02
Provide MERV-13 or equal filtration 
and, where needed, supplement with 
vortex dust collection and HEPA filters.

D

2.03 Provide noise-isolating acoustic 
curtains at MHE systems. D

2.04
Provide clerestory windows,  
6 x 6 ft. min, 10-12 ft. o.c.,  
especially at laydown spaces.

T

2.05 Provide eye-level, intermittent  
exterior glazing. T  D

2.06 Provide skylights/daylight tubes. D

2.07

Provide non-glare,  
high-performance lighting with  
color/output controlfor circadian 
rhythm/shift work adjustment.

T  D

2.08
Provide passive/active  
ventilation to increase air quality  
and provide passive conditioning.

D

2.09 Provide thermal envelope  
equivalent of occupied space. D

2.10
Provide controlled radiant heating/
cooling at regularly occupied 
distribution center space.

D

2.11
Provide more extensive  
plumbing network to serve  
additional break spaces.

D

2.12 Introduce biophilic elements. T  D

2.13 Provide occupant-centric 
environmental control system. T  D

2.13

2.06

Shell Building Improvements

(ZOOM IN FOR ADDITIONAL DETAIL)

2.07

2.04

2.01

2.03

2.08

2.05

2.09

2.12

2.11

2.10

2.02
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

3.01 Provide single main entrance  
for all building occupants. T  D

3.02
Provide walk-off mats 10 ft long  
in the primary direction of travel 
to capture soil, dirt and debris.

T  D

3.03
Provide vestibules or entryway 
systems that extend 10 ft  
minimum in the direction of travel.

T  D

3.04 Provide handwashing and  
sanitizing stations. T

3.05 Include mobile and fixed  
wayfinding signage and graphics. T  D

3.06 Design path of travel to allow  
health screening option. T  D

3.07

Create isolation spaces  
for symptomatic associates  
(one permanent space for  
temporary isolation).

T  D

3.08 Install uniform exterior  
lighting at all entrances. D

3.09 Create large-scale  
accessible green space. D

3.10 Create large-scale views  
to exterior greenspace. D

3.11 Create clear and direct line  
of travel, minimum 10 ft wide. T  D

3.12
"Airport"-style restrooms with 
unimpeded and non-touch entry/exit; 
include non-gender-specific facilities.

T  D

3.13
Provide environmental  
transition space (thermal,  
light, acoustics, scale).

T  D

3.14 Provide café space with nutritional 
options, min. 20 sf. per person. T  D

3.15

Provide fully conditioned amenity/
office space with MERV-13 minimum 
filtration, outdoor air and CO2 
monitoring systems.

T  D

3.16

Provide dimmable and tunable  
LED lighting system with integrated 
daylight control for general use 
and to meet shift workers'  
circadian rhythm needs.

T  D

3.12

Building Entry

(ZOOM IN FOR ADDITIONAL DETAIL)

3.08

3.15

3.13

3.11

3.05

3.14

3.04

3.01

3.03

3.06
3.07 3.16

3.02

3.09

3.10
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  Large Break Spaces
The physical and mental stresses that distribution 
center workers encounter differ from those in an 
office environment and can be more extreme. 
The typical distribution center only provides for 
large break facilities in a single location, making 
them mostly inaccessible during short break 
periods. The prototype envisages several large 
break spaces to create more opportunities for 
rest and social engagement. These are located at 
the “laydown” spaces where significant exertion 
occurs, which is typically far from the main 
building entrance. They are incorporated into the 
loading docks in a modular arrangement. Each 
large break space includes restrooms, hydration 
stations, a health screening area, mother’s rooms, 
communication spaces, eating spaces, dock door 
openings infilled with storefront glazing, ergonomic 
seating and relaxation space, stretching area, 
game space, and modular exterior space that 
can be incorporated into loading dock space. 
Environments are conditioned, with access to 
daylight and nature/biophilic elements, while 
providing sufficient air and acoustic separation 
from loading dock spaces. Each large break space 
also provides enclosed shelter in place and an 
emergency exit to protect occupants during natural 
disasters. Large break spaces are recommended 
at intervals of no more than 400 feet.

KEY WELLNESS STRATEGY: Provide a 
comprehensive break space that offers rest 
from physical and mental exertion, offers a 
physical location for building community  
among associates, and is distributed to allow 
associates to make the most of regularly 
scheduled work breaks.

  Medium Break Spaces
Provided at more frequent intervals, these spaces 
are designed for brief restorative rest and to 
remove workers from temporary environmental 
stress. Each space includes access to hydration, 
a single toilet, protection from distribution-
center machinery and access to emergency 
communication. Using radiant systems, it provides 
localized temperature relief, while acoustic material 
and a pink noise system provide localized acoustic 
relief. Air separation and air cleaning is provided 
as needed to provide relief from contaminants in 
surrounding areas. The space is designed to be 
readily visible, and it should provide wayfinding 
elements and space for branded design elements 
that promote a sense of inclusion. Medium break 
spaces are recommended at intervals of no more 
than 200 feet.

KEY WELLNESS STRATEGY: Provide a 
microenvironment for temporary relief from 
environmental stress.

  Small Break Spaces
Designed to be incorporated readily into MHE 
systems, with an example located at a rack end, 
these break spaces are intended for brief rest and 
hydration, with a space for seating and protection 
from distribution vehicles. Design elements are 
scaled to an individual worker. Small break spaces 
are recommended at intervals of no more than  
125 feet.

KEY WELLNESS STRATEGY: Provide ready 
access to hydration and brief rest from walking 
and exertion.



NAIOP RESEARCH FOUNDATION  |  DESIGNING FOR WELLNESS IN DISTRIBUTION CENTERS  |  JUNE 2023

21

TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

4.01
Three single-use ADA restrooms  
(general restroom spacing one  
per 200 ft).

T  D

4.02 First aid and hydration stations  
(general spacing one per 125 ft).  T  D

4.03 Provide café space with nutritional 
options, min. 20 sf. per person.  

T  D

4.04 Provide handwashing and 
sanitizing stations. T

4.05

Provide fully conditioned amenity/
office space with MERV-13 
minimum filtration, outdoor air  
and CO2 monitoring systems.

T  D

4.06

Provide access to natural light and 
views through exterior windows 
equipped with daylight control  
with manual overrides.

T  D

4.07 Provide access to secured outdoor 
environments, minimum 1,000 sf. T  D

4.08
Provide access to 
ergonomically scaled space  
with biophilic materiality.

T  D

4.11 Provide access to communications 
(internet, etc.).  T  D

4.12
Provide space for rest from 
physical exertion, including rest 
and stretching opportunities.

T  D

4.13
Provide space for rest from 
repetitive mental stress including 
provisions for games, reading, etc.  

T  D

4.14 Provide ergonomically soft 
flooring materials. T  D

4.15 Provide safety barriers. T  D

4.16

Provide sound isolation from 
adjacent distribution space, 
utilizing high-STC-rated partitions, 
acoustic absorptive material, and 
potential pink noise generator.

T  D

4.17

Provide dimmable and tunable  
LED lighting system with 
integrated daylight control for 
general use and to meet shift 
workers' circadian rhythm needs.

T  D

4.18 Provide enclosed shelter in  
place with emergency egress. T  D

Large Break Spaces: Section

(ZOOM IN FOR ADDITIONAL DETAIL)

4.074.05

4.06

4.13

4.12

4.11

4.16

4.17

4.03

4.04

4.02

4.15

4.08

4.01 4.18 4.14
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

4.08
Provide access to 
ergonomically scaled space  
with biophilic materiality.

T  D

4.09
Provide transparency  
between break areas and 
distribution center space.  

T  D

4.10 Provide wayfinding  
and identity elements. T  D

4.18 Provide enclosed shelter in  
place with emergency egress. T  D

4.10

Large Break Spaces: Axon

4.08

4.18

4.09
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TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

5.01 Single ADA restroom (general 
restroom spacing one per 200 ft). T  D

5.02 First aid and hydration stations 
(general spacing one per 125 ft). T  D

5.03 Provide safety barriers. T  D

5.04 Provide bench seating. T  D

5.05

Provide locally controlled radiant 
heating/cooling with occupant 
control. Provide local ventilation  
with HEPA filtration and air  
quality monitoring.

T  D

5.06

Provide sound isolation from  
adjacent distribution space, utilizing 
acoustic absorptive material and 
potential pink noise generator.

T  D

5.07 Provide ergonomically  
soft flooring materials. T  D

5.08
Provide wayfinding and identity 
elements scaled to distribution  
center environment.

T  D

5.09

Provide dimmable and tunable  
LED lighting system with integrated 
daylight control for general use  
and to meet shift workers'  
circadian rhythm needs.

T  D

Medium Break Spaces

5.08

5.09

5.05

5.04

5.02

5.06

5.01

5.07
5.03
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Small Break Spaces

TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

6.01 First aid and hydration stations 
(general spacing one per 125 ft).  T  D

6.02 Provide safety barriers. T  D

6.03 Provide bench seating. T  D

6.04

Provide sound isolation from  
adjacent distribution space, utilizing 
acoustic absorptive material and 
potential pink noise generator.

T  D

6.05 Provide ergonomically  
soft flooring materials. T  D

6.06
Provide locally controlled  
radiant heating/cooling  
with occupancy control.

T  D

6.07

Provide dimmable and tunable  
LED lighting system with integrated 
daylight control for general use  
and to meet shift workers'  
circadian rhythm needs.

T  D

6.04

6.06

6.03

6.07

6.01

6.02

6.05
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  Transportation Lounge
Many supply chain workers, particularly truck and delivery van drivers, work 
primarily outside of distribution centers. The expansion of e-commerce has 
contributed to growth in the number of workers engaged in local delivery 
and long-range trucking. As noted earlier, roadway and site design should 
provide for the safe passage and loading of vehicles, as well as safe pedestrian 
crossings. In addition to these safety concerns, distribution center design can 
address the unique wellness needs of transportation workers. These workers—
particularly long-haul truckers—face daily challenges accessing restrooms, 
food and hydration; overcoming fatigue; finding places to sleep; and finding 
opportunities for social interaction. The prototype’s trucker lounge provides for 
toilet rooms, meal access, hydration, stretching and exercise space to reduce 
physical fatigue, places of rest to reduce mental fatigue, spaces for social 
engagement, semi-private communication space, and exterior access to a 
modular outdoor green space. 

KEY WELLNESS STRATEGY: Provide space to reduce fatigue, access  
services and socialize. 

  Workstation
While much of the work activity in a distribution center involves the movement 
of goods internally via forklift or vehicle loading and unloading, work 
increasingly involves smaller “piecework.” This may require searching and 
sorting for small piece orders, placing material within MHE, and organizing 
specific orders. These activities often occur alongside or in conjunction 
with automation systems that produce noise and heat. In addition to the 
improvements recommended to the base building to improve the general 
work environment, localized interventions are also needed. The prototype’s 
workstations provide adaptable configurations that are optimized to smaller-
scale work. The workstations’ design includes scaler elements, local 
conditioning, task-oriented lighting, noise reduction and ergonomic elements—
such as floor treatments and furniture-like adaptations—to improve health and 
safety outcomes.

KEY WELLNESS STRATEGY: Adapt workstations to a human scale and 
tasks performed; provide localized environmental improvements. 
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Transportation Lounge

TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

7.01 Provide two single-use  
ADA toilet rooms with showers. T  D

7.02 Provide secure locker space. T  D

7.03 Provide café space with nutritional 
options, min. 20 sf. per person.  

T  D

7.04 Provide handwashing and  
sanitizing stations. T  D

7.05

Provide fully conditioned  
amenity/office space with  
MERV-13 minimum filtration, outdoor 
air and CO2 monitoring systems.

T

7.06

Provide access to natural light  
and views through exterior windows 
equipped with daylight control  
with manual overrides.

T  D

7.07 Provided access to secured outdoor 
environments, minimum 500 sf. T  D

7.08 Provide access to ergonomically  
scaled space with biophilic materiality. T  D

7.09 Provide visual security. T  D

7.10 Provide access to communications 
(internet, etc.).  T  D

7.11 Provide access to sleep stations. T  D

7.12
Provide space for rest from physical 
exertion, including rest and  
stretching opportunities.

T  D

7.13
Provide space for rest from repetitive 
mental stress, including provisions  
for games, reading, etc.  

T  D

7.14

Provide sound isolation from  
adjacent distribution space, utilizing 
high-STC-rated partitions, acoustic 
absorptive material and potential  
pink noise generator.

T  D

7.15

Provide dimmable and tunable  
LED lighting system with integrated 
daylight control for general use and  
to meet shift workers' circadian  
rhythm needs.

T  D

7.01

7.02

7.12

7.13

7.05

7.11 7.14

7.07

7.08

7.15

7.09

7.03 7.04

7.06

7.10
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Workstation

TAG STRATEGY
WELLNESS  
OBJECTIVE SCOPE

8.01 Provide acoustic deck/cloud 
treatment at open work areas. T

8.02 Provide ergonomic  
adjustable seating. T  D

8.03
Provide locally controlled  
radiant heating/cooling  
with occupant control.

T  D

8.04

Provide dimmable and tunable  
LED lighting system with 
integrated daylight control for 
general use and to meet shift 
workers’ circadian rhythm needs.

T  D

8.05 Task lighting. T

8.06 Low-noise MHE equipment. T

8.07

Provide sound isolation from  
adjacent distribution space, 
utilizing acoustic absorptive 
material and potential pink  
noise generator.

T  D

8.08 Provide ergonomically  
soft flooring materials. T  D

8.09
Provide access to  
ergonomically scaled space  
with biophilic materiality.

T  D

8.03

8.01

8.07

8.08

8.05

8.04

8.09

8.02

8.06
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Conclusion
In the context of a rapidly changing economy, the distribution center has evolved from a warehouse to an 
active workplace, often employing associates by the hundreds if not thousands. Distribution centers have 
traditionally been designed for the efficient movement of goods, rather than human occupancy, contributing 
to conditions that can affect occupant well-being. These can also erode an employer’s bottom line by 
contributing to high turnover rates and hindering recruitment in an increasingly labor-intensive industry.

A new approach to distribution center design can address these problems by focusing greater attention on 
providing a healthy work environment for the humans occupying these centers. Significant improvements 
can be made within the current design paradigm, ranging from basic shell and infrastructure 
improvements to the introduction of key program elements. Developers seeking to compete for the 
highest-quality tenants can differentiate themselves by partnering closely with occupiers to deliver 
improved spaces for human work.

This study offers actionable findings that also serve as a basis for future innovations that follow the same 
human-centered principles. They set the stage for the evolution of distribution centers as they become 
more embedded in local communities and more attentive to the needs of the people working within them. 
Achieving the goal of a wellness-focused distribution center will require effort from developers, designers 
and occupiers and—most importantly—input from workers themselves. Establishing a meaningful dialog 
between all these parties will be critical to paving the way to a more sustainable, equitable and successful 
supply chain.
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