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INTRODUCTION

The Timely Benefits
of Optimizing Our
Industrial Workspaces
Attract and retain top talent. Reduce injury and absenteeism.
Lower stress levels. Increase overall job satisfaction.
Across the industrial sector, insiders agree that a key
to improving productivity lies in health and wellness.
Yet the sector has lagged behind commercial and residential
spaces. Using three overarching guidelines, this report
aims to close that gap with a series of practical,
evidence-based recommendations.
Even prior to COVID-19, the industrial sector faced challenges brought on by the rapid
growth of e-commerce, a tightening labor market and high levels of employee turnover.
The pandemic further heightened these challenges. With industrial workers deemed
essential to meeting supply chain demands, it wasn’t long before the sector experienced
a series of devastating coronavirus outbreaks across warehouse sites and there were
calls for workplace improvements, from air ventilation standards to sick leave policies.
The focus on these opportunity areas could not be more urgent and timely. COVID-19
has highlighted the need for enhanced preparedness strategies, especially with
e-commerce demands predicted to intensify and the attraction of talent remaining a
true challenge. What works when it comes to promoting employee health and wellness,
and what makes sense for the industrial sector?
In keeping with the Center for Active Design’s rigorous approach, we surveyed the latest
scientific literature, interviewed key industry players, leveraged sector-specific best
practices and drew on our direct experience with real-word successes in commercial
and residential buildings to prepare this report. We have focused on optimizing light
manufacturing sites, storage and distribution centers and flex spaces. And we have
organized our recommendations by grouping them into one of three impact areas:
1) Maximize Location and Site Accessibility
2) Design Functional and Supportive Interiors
3) Create Spaces that Promote Productivity and Preparedness
While project needs vary, of course, our hope is that, taken together, the tactics
recommended here offer an approachable starting point, giving owners, facility
managers and tenants a range of practical, validated ideas to consider.
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Meeting the Needs of a
Fast-paced, Growing Industry
A comprehensive approach to promoting health and wellness outcomes across
industrial sites helps leaders meet the sector’s growing demands.

Prioritizing Health

High Turnover

of employees consider
health and wellness when
choosing an employer1

turnover rate in the
industrial sector in 20202

60%

87%

9.2 million

K E Y S TAT S

5%

of warehouse workers
experience work-related
injuries or illness each year3

(North American transportation,
warehousing and utilities)

Significant Impact

individuals working in logistics4

(North America)

Health-Related Absenteeism

1 in 3

Frequent Injuries

“What we are hearing from our
warehouse and logistics tenants
is that attracting and retaining
employees has now become a
significant challenge. Warehouse
workers are no longer just shipperreceivers, but essential contributors
to complex businesses with intense
HR demands.”
Rob Lauer, Senior Vice President,
Industrial East, QuadReal
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GUIDELINE

1

Maximize
Location
and Site
Accessibility

1

2

Public transit increases
site accessibility.

Greenery promotes the
use of outdoor spaces.

3

4

5

Lighting supports
perceptions of safety.

Bike lanes promote safe,
active commuting.

Common areas encourage
social interaction.

GUIDELINE 1

Maximize Location
and Site Accessibility
Capitalizing on connectivity and desirable amenities

F

or employees, tenants and asset managers alike, location is key. Particularly
for locations focused on distribution, traffic accessibility and market

proximity. Being close to population centers has the potential to reduce supply
chain costs by 50%.1 Accessibility is equally important to employees—proximity
to transportation and other amenities promotes physical activity, through
walking and cycling, social interaction and an overall healthier lifestyle.2
As high-tech spaces look to attract a more skilled workforce and maximize
efficiency, accessibility has become an essential asset.
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STRATEGY

Connect Site to Surrounding Areas
Employees like to be “close to the action.” Buildings
and campuses in walkable locations have been shown
to foster improved health by increasing opportunities
for regular physical activity, social interaction and
access to amenities.3 In logistics specifically, better
transport connections give real estate owners a tool
to attract, train and retain labor forces. Historically,
logistics and warehousing real estate have consisted
of isolated campuses, detached from public transit
and too far from urban population hubs for employees
to walk or bike. Improving site connectivity—either
through strategic site choice or by providing services
that improve access to nearby destinations—has
the potential to improve the health and retention
of these employees.
4
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experience. Such features also encourage cycling for transportation and
recreation, contributing to increased physical activity, along with reduced
congestion and air pollution.5

Create a Pedestrian-Oriented Environment
A pedestrian-oriented environment, created through adequate wayfinding and
lighting infrastructure, supports pedestrian navigation of the site and promotes
safety by reducing conflicts between vehicles and pedestrians. Lighting up
outdoor spaces also increases visibility, contributing to increased safety and
pedestrian street use after dark.6
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SPOTLIGHT

Interview
with Carl Lam
General Manager
QuadReal

How does QuadReal strive to promote health
and wellness within the industrial sector?
As a company, we’re emphasizing overall sustainability,
which includes prioritizing health. And as we’re
developing new industrial buildings, we’re taking
into account having more daylighting, better internal
lighting systems, and we’re looking at air source heat
pumps as opposed to gas-fired units for improved
efficiency, air quality and tenant comfort.

How does a healthy building certification
play a role in supporting your efforts?

We’re also looking at creating more amenity areas;

Being able to go through and certify buildings on

for example, it’s becoming a common request to have

an annual basis has really allowed us to keep that

trees and landscaped areas on site. We’re starting

awareness on health and wellness. Before, HVAC was

to integrate spatial provisions for bike storage and

just a rooftop unit that goes on and off. Now we are

showers in industrial spaces, allowing for internal

looking at ways to innovate that service and build-

bike storage in some sites and external bike storage

ing infrastructure to modulate airflow for tenants,

where the space is not feasible, so that employees

which increases productivity and ensures workers

have the option to bike in if they live close enough.

are feeling their best. Every year, we come up with a

We’re trying to be as proactive as we can, offering

new tenant engagement program to feature various

things up before tenants even ask for it.

sustainability, health and wellness initiatives. We roll
out a new theme every two months. It’s really helping

What if you don’t have space to create

to drive engagement.

outdoor amenities?
We get creative. In some cases, we’ve done things like
a community garden. We parsed out spaces, installed

Are these efforts adding value to the topline?
How do you think about ROI?

irrigation, put in plant materials—tenants can come

Absolutely. When our buildings have invested in

out and adopt a plot, till, weed and help with the

green or health-promoting initiatives, we’ve seen

harvest, even take home the food themselves. They

higher lease rates and overall property valuations.

find it therapeutic, and they feel encouraged to

So we know it adds value. We also find that tenants

leave their desks, walk around, be outside. In some

in healthy buildings tend to be more engaged and

locations we even partner with a local food bank

more apt to renew, staying with us for longer periods.

to deliver some of our garden’s produce to them.

Putting ROI aside, it’s just the right thing to do.
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STRATEGY

Make Space for Health-Promoting Services
and Facilities
Workplace health initiatives and facilities can contribute to improved
workforce health, employee retention and overall productivity. Opportunities
for physical activity, social interaction and improved eating habits support
lower incidence of cardiovascular disease and mortality, as well as reduced
stress and mental fatigue.7 Employees at industrial spaces often work irregular
hours, which can be disruptive to their health, as it has been linked to insomnia,
depression and chronic illness, making the provision of on-site health-promoting
amenities essential.8

Provide Fitness Opportunities
Free or discounted access to gym facilities helps support workers trying to
make lifestyle improvements. In addition, providing outdoor exercise equipment
or regularly occurring fitness and wellness classes can encourage physical
exercise among employees, contributing to prevention of chronic conditions
such as cardiovascular disease and diabetes.9

Construct Communal Spaces
Free and accessible open spaces, such as indoor or outdoor break areas, invite
workers to connect and decompress, supporting community engagement and
social interaction.10

Design Flexible Outdoor Spaces
Outdoor space amenities—such as walking paths, flexible seating and water
features—encourage workers to get outside during their breaks, promoting
increased interaction and physical activity while supporting increased exposure
to daylight.11

Promote Healthy Food Access
Access to healthy foods promotes nutritious eating and improved dietary habits.
It can also encourage workers to take a break during their day to enjoy a meal
or healthy snack with coworkers, enhancing social interaction.
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STRATEGY

Prioritize Access to Nature
Access to nature contributes to reduced stress and enhanced mental health.
Views of greenery or trees from workspaces allow employees to connect with
nature. Employee survey results indicate that as contact with nature increases
during the workday, perceived stress and generalized health complaints
decrease.12 For female employees specifically, there is a significant relationship
between physical and visual access to greenery and a positive workplace
experience.13 Installing windows and skylights and promoting easy access to
green spaces during breaks have the potential to improve employee productivity
and health and reduce on-site energy costs.

Incorporate Tree Canopies
Natural elements such as trees and plantings
in public spaces increase use of outdoor spaces,
support a connection with nature and decrease
stress and exposure to air pollution.14

Provide Walking Paths
Walking paths offer increased exposure to the outdoors and can encourage physical activity while also
providing a unique opportunity to connect with nature,

“We are making much
more conscious choices
about things such as
tree coverage, soil
usage and low-decibel
landscaping, all to
support occupant
health and our overall
sustainability goals.”

supporting reduced stress and anxiety.15

Gus Tsoraklidis, Vice President,
Investment Management, QuadReal

Institute Efficient Parking Practices
Landscaping, well-marked and well-lit pedestrian pathways, and priority
parking for car or van pools can improve the outdoor experience and also
encourage more sustainable transit choices.

A BETTER BOX: Optimizing Industrial Spaces for Employee Health and Wellness

11

GUIDELINE

2

Design
Functional
and
Supportive
Interiors

GUIDELINE 2

Design Functional and
Supportive Interiors
More than just a space to store boxes

M

anufacturing floors, warehouses and other storage and distribution
facilities are vital assets within the industrial sector, and their value

continues to increase with the growth of the e-commerce sector. With mounting
pressure on manufacturing and warehousing, it is important to protect the

safety and health of the hundreds of employees that occupy these spaces
daily. From providing storage and facilitating packaging to promoting new
technologies, these properties have become so much more than simple sheds.
By thinking holistically about building design, landlords and owners are able
to optimize industrial interiors for occupant health, which in turn translates
into employee productivity.

4
5
6

3
1

2
1 Hand hygiene promotes employee health.
4 More daylight contributes to better sleep and higher productivity.
2 Clear wayfinding supports workplace safety.
5 Access to water supports proper hydration.
3 “Golden Zone” lifting reduces workplace injuries. 6 Emergency notification systems and first aid supplies support rapid response.
A BETTER BOX: Optimizing Industrial Spaces for Employee Health and Wellness

13

3

Street view from the corner of Third Street looking northeast along Birmingham Street (Daytime)

STRATEGY
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The Heritage facade of the former Campbell’s Soup facility is shown carefully restored with the addition of landscaped amenity areas. The existing mature maple and evergreen
trees are preserved and supplemented with additional trees and planting.
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an inability to keep up with their human needs during the workday, with some going so
This conceptual design is based upon a preliminary review of entitlement requirements and
on unverified and possibly incomplete site and/or building information, and is intended merely
to assist in exploring how the project might be developed. Signage shown is for illustrative
purposes only and does not necessarily reflect municipal code compliance. All colors shown are
for representative purposes only. Refer to material samples for actual color verification.
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about meeting quotas.16 Prioritizing accessibility of essential facilities—such as
restrooms, water fountains, handwashing stations and lactation rooms—will prevent
these unhealthy situations.

Ensure Easy Access to Restrooms
A clean and centrally located restroom helps prevent dehydration, urinary tract infections
and other health concerns caused when unable to take regular bathroom breaks.17

Support Widespread Access to Water
Easily accessible hydration stations can help ensure all workers have easy access
to fresh, filtered water to keep energy levels high and improve mood.18

Integrate Hand Hygiene Stations
Regular placement of both handwashing and hand-sanitizing stations supports
proper hand hygiene, which is essential when it comes to preventing the spread
of infectious diseases.19

Provide Access to Lactation Rooms and Stations
Workplaces that provide private rooms for new mothers allow women to safely
breastfeed even after they return to work, enhancing employee retention, lowering
absenteeism and supporting the health of new mothers and babies.
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SPOTLIGHT

Interview with
Natali Cooper
Head of Portfolio and
Asset Management and ESG,
GLP Europe

How does GLP work to promote health and

What do you see as the major motivation

wellness within its logistics spaces?

for moving toward health and wellness?

We are looking at how buildings are going to be used

Investors no longer want to support businesses that

and optimizing them from the user perspective.

are not committed to ESG and health. The institutions

From indoor air quality and lighting to different

view both as being important to the financial outcomes

ways to promote movement (e.g., hiding the elevators

of the business, as well as enhancing the reputations

behind stairwells), we work to integrate little tricks

and credibility of management. I strongly believe

into the design to promote a positive environment.

that these health-promoting elements will translate

We are also looking at bringing in plants, creating

into increased capital value and return performance.

break rooms and advising better placement of

The global economy faces considerable risks in

water fountains.

the short-, medium- and long-term. That’s why
investors are focusing more closely on climate risks

Does GLP also consider health and wellness
outside and around the building?
Yes, we have created aromatic gardens on some sites
to promote the fauna and natural biodiversity, but
also so the workers have a place on-site that is
green and relaxing. In one of our new projects in
the Czech Republic, we are introducing the concept
of a relaxation garden, which has shade tree and
benches, where people can go and take their breaks
or eat outside. We are also working to increase
healthier food options by providing better access
to mobile food trucks. And transport accessibility
is taking greater importance—creating ways for
employees to access their work sites by bike or
public transit.

and governance. Managers needs to prepare for a
broad range of potential outcomes. Quality buildings
with active asset management reduce the risk to
income streams. The investment world is saying,
“If you aren’t with us, you will be left behind.” And
we’ve heard that message.

“We are looking at elements
such as bringing in plants
and creating break rooms,
so customers have a place
where their workers can
relax a little bit.”
Natali Cooper,
Head of Portfolio and Asset
Management and ESG, GLP Europe
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STRATEGY

Support Safe Use of Spaces
Warehouse jobs are often physically demanding and often in cramped spaces,
near sharp equipment and heavy materials. Many of the tasks, such as heavy
lifting, operating complex machinery and fast-paced work, can result in
musculoskeletal disorders, acute injuries and chronic stress. Industrial labor
is one of the leading professions associated with work-related injuries, which
are linked to absenteeism, reduced ability to work and early retirement—all
adding up to long-term risk for employees and employers. But these risks can
be mitigated, and increasingly employers are creating safer work environments.
Rethinking the design of interior spaces and equipment used to complete
necessary tasks can help the logistics sector reduce risk of injury, ultimately
reducing sick leave and promoting employee retention.

Implement Clear Wayfinding
Strategically placed signage and other wayfinding
tactics can help encourage safe use and navigation
of industrial spaces.

Create Safe Storage Practices
Stable, well-spaced racking helps ensure machinery
can safely maneuver throughout the industrial space
and is critical to avoiding disastrous and sometimes
fatal accidents.

Support Optimal Ergonomics

Musculoskeletal
disorders cost U.S.
employers between
$15 billion to $20 billion
in compensation costs.
In Europe, three out
of every five workers
in the EU-28 report
MSD complaints,
contributing to major
economic losses.

Ergonomic design within industrial settings can help
reduce the risk of one of the leading causes of worker
injury—musculoskeletal disorders (MSDs), which
negatively affect muscles, tendons and joints.20
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STRATEGY

Promote High-quality
Indoor Environments
The quality of indoor environments is dependent on many
factors, including temperature, pollutants, noise and maintenance, all of which influence employee health. Degraded
indoor environmental quality is associated with increased
stress, anxiety, depressive symptoms, sleep disturbances,
hearing loss and respiratory disease, among other negative
health outcomes.21 Industrial employees are often shift
workers, predisposing them to many health concerns that are
further exacerbated by poor indoor environments. For example, studies suggest
that one in three shift workers is affected by insomnia and up to 90% of shift
workers report experiencing fatigue and sleepiness at the workplace. While the
indoor environment might not always be top of mind—as many of the features
aren’t visible—the impacts are far-reaching. Fortunately, there are many
different ways that design and operational tactics can be leveraged to create
supportive conditions that promote employee health.

Optimize Lighting
Creating a well-lit indoor environment that integrates
daylight supports employee sight and can enhance safety,
reduce eye strain and improve productivity.22

Regulate Temperature
Integrating high-efficiency heating and cooling systems can
limit long-term exposure to extreme temperatures, helping
avoid heat exhaustion, dehydration and other heat-related
illnesses, as well as muscle pain and cramping, respiratory

Having windows
in a workplace
environment
can contribute
to employees
getting up to
46 minutes
of additional
sleep each night.

24

and cardiovascular symptoms due to extreme cold.23
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Mitigate Exposure to Noise
Reducing exposure to interior noise by placing acoustic curtains around
loud equipment, maintaining machinery correctly, using gearless conveyors
rather than conventional ones, replacing conventional highspeed fans
with high-volume/low-speed fans, and providing noise protection equipment
to workers all reduce the risk of job-induced hearing loss.

Promote High-Quality Indoor Air
Improving indoor air quality through ventilation and filtration can reduce
the risk of contagious disease transmission as well as chronic conditions
such as asthma.25

Practice Responsible Cleaning
Cleaning regularly mitigates the risk of pest infestation, reduces disease
transmission and improves overall perception of the work environment.
It is also important to use products identified as safer choices, as this can
help promote higher quality indoor air 26
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GUIDELINE

3

Establish
Resilient Spaces
to Support
Productivity
and
Preparedness

GUIDELINE 3

Establish Resilient Spaces
to Support Productivity
and Preparedness
Constructing a sector ready for the unexpected

F

utureproofing the workplace will help ensure longevity and success for
real estate owners, tenants and employees. The continuous growth of

e-commerce has heightened awareness about the importance of industrial
work, leading to increased demand for more sustainable and resilient
manufacturing and logistics buildings. Beyond employee retention and
health, various studies reveal a positive correlation between sustainability
practices and productivity within industrial sites.27 Unexpected events, such

as the COVID-19 pandemic, can disrupt global supply chains and shed light on
areas where preparedness could be improved. Adaptability and responding
to unexpected challenges while maintaining functionality can determine
whether organizations survive or collapse. Emergency planning, stakeholder
transparency and employee retention contribute to this adaptability and promote
the sustained long-term growth that the sector is currently experiencing.

1
2

4

3

1 An accessible AED supports rapid response to cardiac events.
2 Relevant training sessions cut down on injuries and foster retention.

3 Indoor greenery promotes mental restoration.
4 Regular breaks foster mental health and
improved job satisfaction.
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STRATEGY

Prevent and Prepare for Emergencies
While the industrial sector was largely well protected against the downturn
that many sectors experienced in recent years, unexpected events, ranging
from wildfires and floods to pandemics, have highlighted the value of emergency
preparedness. Safe and prepared environments have the potential to put
employees and supply chain partners at ease and can be a “real differentiator”
in real estate portfolios.28 As it did in many spheres, disease-spread spiked
in the industrial sector during the COVID-19 pandemic, leading to losses in
employee health, productivity and reputation. While supply chain disruptions
are largely inevitable during crises, anticipatory planning to ensure workplace
safety has the potential to reduce losses, making emergency preparedness
good for both health and business.

Install an Emergency Notification System
An emergency address notification system that reaches employees directly on
their phones, through visual cues or auditory messages, decreases emergency
response time, contributing to improved preparedness and enhanced safety.29

Establish and Implement an Emergency Preparedness Plan
A comprehensive emergency response plan can help prepare industrial sites
and also ensures employees are able to respond to situations quickly, limiting
casualties and diminishing the negative impacts of a disaster.30

Identify and Train Certified First Responders
A regularly updated schedule for certified first responders ensures trained
individuals are on-site at all times and aware of their role during a variety
of emergencies. This can help decrease response times during a crisis,
contributing to diminished casualties and—less critical but also important—
decreased employee absenteeism.31

Practice Safe Siting Practices
Safe siting practices ensure projects are located away from noxious sources,
such as landfills, power plants, contaminated sites and other environmental
hazards. These practices cut exposure to pollution, contributing to enhanced
respiratory health and a reduction in stress, anxiety and depressive symptoms.32
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STRATEGY

Promote Two-way
Communication and
Transparency
Engaging and prioritizing communication with employees contributes
to improved holistic health, enhances
workforce equity and boosts
workplace loyalty and productivity.
A supportive supervisor relationship
and management fairness are major
predictors of workplace wellness.33
As automation increases in the industrial sector, it becomes increasingly
important for employers and tenants to communicate with workers in purposeful
ways, so as to promote meaningful work in an environment that can be isolating.

Establish and Implement a Communication Plan
A communications plan helps increase awareness of new policies and improves
compliance, enhances transparency, builds trust and strengthens the relationship
between operators and occupants.34

Collaborate with Key Stakeholders
Collaborating with employees when considering workplace practices and
policies—break-room layouts, employee benefits policies and on-site amenities
—helps them feel valued and therefore increases employee retention.35

Survey Occupants
Using occupant and tenant satisfaction surveys to develop features and design
programs that support physical, mental and social health helps everyone feel
heard and part of the process.36
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STRATEGY

Support Employee Retention
Consumer expectations for fast delivery, along with the introduction of new
technologies, require employers and tenants to institute policies and practices
that help avoid employee stress and burnout. Providing sufficient sick leave
and training on new technologies supports long-term employment and career
building at all levels of an organization.

Provide Access to Paid Sick Leave
A paid sick leave policy ensures all employees
are able to stay home when sick without fear of
retribution, increasing the likelihood that sick
individuals do not go into work when contagious.37

Offer Relevant Training Sessions
Training employees on new equipment and technology,
as well as rewarding strong performance with
opportunities for career advancement, help
validate employee efforts and support long-term

Paid sick leave has
been shown to reduce
risk of worker injury,
with one study finding
that workers with paid
sick leave were 28%
less likely than those
without it to experience
workplace injuries.39

employee retention.

Establish and Implement a Comprehensive Onboarding Program
Employee onboarding helps to reduce uncertainty and fear and promotes
socialization amongst new employees, creating healthy and engaging
environments within organizations.38
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CONCLUSION

In their pursuit of creating a stronger and more
prepared industrial sector, company leaders have
begun integrating the strategies recommended here,
discovering in the process that supporting worker
health enhances the bottom line. Many of these
interventions are low-cost and will pay for themselves
in the long run through higher retention and higher
resale values, increasing an asset’s attractiveness
to investors.

The global supply chain depends on those working at industrial sites, and
by optimizing these workplaces, the industrial sector can better support its
workers and ultimately strengthen global infrastructure. A growing population
has come to expect next-day delivery of everything from groceries to clothing,
placing new pressures on the industrial sector and its workers. Meeting these
growing demands with smart, strategic support is the best way to retain
employees and optimize output.
Each stakeholder—owners, facility managers, tenants—has a role to play.
Our hope is that this report serves as a playbook, providing actionable guidance
that can help develop a “new normal” for industrial spaces, where worker health
and workplace preparedness are prioritized through innovative design and
operational interventions.

A BETTER BOX: Optimizing Industrial Spaces for Employee Health and Wellness

24

CITATIONS

“Companies adopting the smart, doable recommendations
contained in this report will not only differentiate
themselves, they will join a vanguard helping to drive
transformation of the built environment.”
Joanna Frank,
President and CEO
Center for Active Design

1

Borland, K.M. (2021). Location, Not Rent, Is the Top Priority for Industrial Tenants.
Globe St.com. Retrieved from: https://www.globest.com/2021/03/15/location-not-rent-is-the-top-priority-for-industrial-tenants

2

Lachapelle, U., et al. (2011). Commuting by Public Transit and Physical Activity: Where
You Live, Where You Work, and How You Get There. Journal of Physical Activity and
Health, 8 (s1), 72-82.
Christian, H., et al. (2017). A Longitudinal Analysis of the Influence of the Neighborhood
Environment on Recreational Walking within the Neighborhood: Results from RESIDE.
Environmental Health Perspectives, 125 (7).

3

20

Otto, A., Boysen, N., Scholl, A., & Walter, R. (2017). Ergonomic workplace design in the
fast pick area. OR Spectrum, 39(4), 945-975.

21

Mitchell, C. S., et al. (2007). Current state of the science: health effects and indoor
environmental quality. Environmental Health Perspective, 115(6), 958-964.

22

Boubekri, M., et al. (2014). Impact of windows and daylight exposure on overall health
and sleep quality of office workers: a case-control pilot study. Journal of Clinical Sleep
Medicine, 10 (6), 603-611.

23

Thetkathuek, A., et al. (2015). Cold exposure and health effects among frozen food
processing workers in eastern Thailand. Saf Health Work, 6 (1), 56-61.

24

Boubekri, M., et al. (2014). Impact of windows and daylight exposure on overall health
and sleep quality of office workers: a case-control pilot study. Journal of Clinical Sleep
Medicine, 10 (6), 603-611.

25

Tham, K.W. (2016). Indoor air quality and its effects on humans-- A review of challenges
and developments in the last 30 years. Energy and Buildings, 130, 637-650.

26

Weinmann, T., et al. (2017). Association of household cleaning agents and disinfectants
with asthma in young German adults. Occupational Environmental Medicine, 74 (9),
684-690.

27

El-Khalil, R., El-Kassar, A. (2018). Effects of corporate sustainability practices on
performance: the case of the MENA region. Benchmarking: An International Journal,
25 (5).

4

Julien, D., et al. (2015). Transit use and walking as potential mediators of the association between accessibility to services and amenities and social participation among
urban-dwelling older adults: Insights from the VoisiNuAge study. Journal of Transport
& Health, 2 (1), 35-43.

5

Rowangould, G.M., Tayarani, M. (2016). Effect of Bicycle Facilities on Travel Mode Choice
Decisions. Journal of Urban Planning and Development, 142 (4).

6

Haans, A., de Kort, Y.A.W. (2012). Light distribution in dynamic street lighting: Two
experimental studies on its effects on perceived safety, prospect, concealment, and
escape. Journal of Environmental Psychology, 32 (4), 342-352.

7

Chun Lee, J.L., Ting Lo, T.L., Hung Ho, R.T. (2018). Understanding Outdoor Gyms in
Public Open Spaces: A Systematic Review and Integrative Synthesis of Qualitative
and Quantitative Evidence. International Journal of Environmental Research and
Public Health, 15 (4).

28

8

Richter, K., et al. (2016). Prevention of fatigue and insomnia in shift workers - a review
of non-pharmacological measures. EPMA Journal, 7 (1).

Brown, D., et al. (2019). Disaster Strikes. Is Your City Prepared?. Cushman & Wakefield.
Retrieved from: https://issuu.com/cw-red/docs/cw_the_edge_vol2_2019

29

9

Chun Lee, J.L., Ting Lo, T.L., Hung Ho, R.T. (2018). Understanding Outdoor Gyms in
Public Open Spaces: A Systematic Review and Integrative Synthesis of Qualitative
and Quantitative Evidence. International Journal of Environmental Research and
Public Health, 15 (4).

U.S. Department of Labor Occupational Safety and Health Administration. (2001).
How to Plan for Workplace Emergencies and Evacuations. Retrieved from: https://www.
osha.gov/sites/default/files/publications/osha3088.pdf.

30

10

Slater, S., et al. (2016). If You Build It Will They Come? Does Involving Community Groups
in Playground Renovations Affect Park Utilization and Physical Activity?. Environment
and Behavior, 28 (1), 246-265.

Renschler, L.A., et al. (2016). Employee Perceptions of Their Organization’s Level of
Emergency Preparedness Following a Brief Workplace Emergency Planning Educational Presentation. Safety and Health at Work, 7 (2), 166-170.

31

11

Abdulkarim, J., Nasar, L. (2013). Do Seats, Food Vendors, and Sculptures Improve Plaza
Visibility?. Environment and Behavior, 46 (7), 805-825.

U.S. Department of Labor Occupational Safety and Health Administration. (2001).
How to Plan for Workplace Emergencies and Evacuations. Retrieved from: https://www.
osha.gov/sites/default/files/publications/osha3088.pdf.

32

12

Largo- Wight, E., et al. (2011). Healthy Workplaces: The Effects of Nature Contact at
Work on Employee Stress and Health. Public Health Reports, 126 (1).

Chalupka, S. (2005). Environmental Health: An Opportunity for Health Promotion and
Disease Prevention. Workplace Health & Safety, 53 (1)

33

13

Lottrup, L., Grahn, P., Stigsdotter, U.K. (2013). Workplace greenery and perceived level
of stress: Benefits of access to a green outdoor environment at the workplace.
Landscape and Urban Planning, 110, 5-11.

Burd, J. (2020). Health, quality of life a growing focus in designing warehouse and
logistics buildings. Real Estate NJ: The Commercial Real Estate Voice of New Jersey.
Retrieved from: https://re-nj.com/health-quality-of-life-a-growing-focus-in-designing-warehouse-and-logistics-buildings/

14

Markevych, I., et al. (2017). Exploring pathways linking greenspace to health:
Theoretical and methodological guidance. Environmental Research, 158, 301-317.

34

Pavitt, C. (2018). The Path to Cooperative Action During Group Social Dilemmas:
A Literature Review, Set of Proportions, and Model Describing How the Opportunity
to Communicate Encourages Cooperation. Review of Communication Research, 6.

15

Zoellner, J., et al. (2012). Environmental perceptions and objective walking trail audits
inform a community-based participatory research walking intervention. International
Journal of Behavioral Nutrition and Physical Activity, 9 (6).

35

Roussos, S.T., Fawcett, S.B. (2000). A Review of Collaborative Partnerships as Strategy
for Improving Community Health. Annual Review of Public Health, 21, 369-402.

16

Human Impact Partners. (2021). The Public Health Crisis Hidden in Amazon Warehouses.
Retrieved from: https://humanimpact.org/wp-content/uploads/2021/01/The-PublicHealth-Crisis-Hidden-In-Amazon-Warehouses-HIP-WWRC-01-21.pdf

36

Meir, I.A., et al. (2009). Post-Occupancy Evaluation: An Inevitable Step Toward
Sustainability. Advances in Building Research, 3 (1), 189-219.

37

17

Vyas, S., Varshney, D., Sharma, P., Juyal, R., Nautiyal, V., & Shrotriya, V. P. (2015).
An overview of the predictors of symptomatic urinary tract infections among nursing
students. African Journals Online, 5(1).

Asfaw, A., Pana-Cryan, R., Rosa, R. (2012). Paid Sick Leave and Nonfatal Occupational
Injuries. American Journal of Public Health, 102 (9).

38

Business Insights Essentials. (2018). Retrieved from: https://www.thehrspecialist.
com/15181/successful-onboarding-follow-the-5-cs.

18

Ganio, M. S., et al. (2011). Mild dehydration impairs cognitive performance and mood
of men. British Journal of Nutrition, 106, 1535-1543.

39

Asfaw, A., Pana-Cryan, R., Rosa, R. (2012). Paid Sick Leave and Nonfatal Occupational
Injuries. American Journal of Public Health, 102 (9).

19

Kurgat, E. K., et al. (2019). Impact of a hygiene intervention on virus spread in an office
building. International Journal of Hygiene and Environmental Health, 222(3), 479-485.

A BETTER BOX: Optimizing Industrial Spaces for Employee Health and Wellness

25

ABOUT THE CONTRIBUTORS

The Center for Active Design is the leading

QuadReal Property Group is a global real estate

non-profit organization using design to foster

investment, operating and development company

healthy and engaged communities. We apply

headquartered in Vancouver, British Columbia.

our multi-disciplinary expertise to empower

Its assets under management total $61.2 billion.

decision makers with research and technical

From its foundation in Canada as a full-service

assistance that lead to measurable outcomes.

real estate operating company, QuadReal has

The Center for Active Design also maintains
the evidence-based standard for Fitwel,
the world’s leading platform for certifying
healthy buildings, and conducts the objective
third-party assessments that lead to certified
Fitwel projects.

expanded its capabilities to invest in equity
and debt in both the public and private markets.
QuadReal invests directly, via programmatic
partnerships and through operating companies
in which it holds an ownership interest.
QuadReal seeks to deliver strong investment
returns while creating sustainable environments
that bring value to the people and communities
it serves. Now and for generations to come.
QuadReal: Excellence lives here.
www.quadreal.com

PROJECT TEAM

DISCLAIMER

Center for Active Design

This document has been prepared by the Center for Active Design and QuadReal. The views and opinions

Reena Agarwal
Mitch Baranowski

expressed herein are those of the authors and do not necessarily reflect the official opinions of the Center
for Active Design and QuadReal. The Center for Active Design and QuadReal, or any individual or corporate
member, may not, individually or collectively, be held liable for any damage or loss arising from the use which

Grace Dickinson

may be made of the information contained herein. No representation or warranty, express or implied, is being

Sara Karerat

made by the Center for Active Design and QuadReal as to the accuracy or completeness of the report. Mention

Bryan Ross

of a commercial company or product in this document does not imply endorsement by the Center for Active

QuadReal

Trademark names and symbols are used in an editorial fashion with no intention on infringement of trademark

Nisha Agrawal

Design and QuadReal. The use of information from this document for publicity or advertising is not permitted.
or copyright laws.

Jamie Gray-Donald
Design
Chris Ritchie, Coa Design

COPYRIGHT
The report and the content of the report remain the joint property of the Center for Active Design and
QuadReal. None of the information contained and provided in the report may be modified, reproduced, sold,

Illustrations

published, in whole or in part, in any form or by any means, without the express written permission from

Glenn Harvey

the Center for Active Design, based in New York, acting on behalf of QuadReal. The content of the report,

Copy Editing

trademarks and service marks, remain the property of QuadReal and the Center for Active Design,

Charles Keenan

including but not limited to the text, photographs, graphics, illustrations and artwork, names, logos,
and are protected by copyright, trademark and other laws.

