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About plants@work

• plants@work (formerly efig Ltd) is the industry association for interior landscapers. We have been 
established for 17 years.

• Our mission is to get the word out about plants beyond our industry. Our role covers
– representing the interior landscaping industry and protecting the interest of our members
– to market and promote the industry to the wider audience including specifiers, architects, interior 

designers and facility managers
– to provide useful market information and advice to the industry
– to raise standards within the industry through bespoke training, education and awards
– to facilitate networking and business opportunities for members via events, our website and social 

media
– to engage interest through campaigns via social media

• plants@work is independent, non-profit making and funded solely by subscriptions and member 
sponsorship



• Book published for 
members this year

• Synopsis of 30+ years of 
research to date

• An ongoing process

• See more: www.plantsatwork.co.uk

Plants for Wellbeing



• The place of plants in  the wellbeing story
• Neither us nor plants have changed essentially for thousands of 

years      
• The way we live and work has changed       
• Long hours and mobile technology

It’s all about wellbeing



• Dr Bill Wolverton’s research 
into plants cleaning the air  

• Much quoted even now
• Misleading?

Where it all began



• 18 years ago it was estimated that our bodies carry 100 
synthetic chemicals more than our grandparents did (Source: 
Environmental Supplement, The Guardian Jan 2000)

• We absorb airborne VOCs emitted by products in our 
buildings which are slowly released over their life time

• Their release is accelerated by wear & tear, cutting, drilling 
and stresses caused by temperature fluctuations (Source: 
Rough Guide to Sustainability by Brian Edwards & Paul Hyatt)

In the last 18 years



From air quality to life quality

• From reduction in general sickness 
absence

• Helping faster recovery from surgery
• Ability to reduce stress
• Improved productivity and creativity



Bang up to date?

• The nature of research 
makes this impossible

• But the biophilic 
movement is certainly 
a front runner



Kenneth Freeman

• Over to Kenneth
• Kenneth is Head of Innovation at Ambius
• Leading research, innovation and development 

function
• And also a plants@work ambassador



Beyond biophilia

Kenneth Freeman
Head of Innovation, Ambius 
Plants@work ambassador
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80% of UK, and 75% of 
US, office workers 
spend less than an 
hour a day outdoors
Survey of over 2,000 office workers in the UK and USA carried out on behalf of Ambius in 2018



• Sustainability standards now mainstream - unimaginable that new buildings 
don’t conform to high environmental performance ratings

• Focus is shifting to human-centred concerns:
– Productivity
– Staff engagement
– Recruitment and retention

– Mental health and stress
– Polluted city air 
– Polluted indoor air 
– Poor sleep patterns

• Drivers
Wellbeing in the workplace



The next generation of office workers are expecting more from their workplaces

● There are significant shortages of skilled people in some industries, and employees can 
afford to be picky

● Some companies are making a great display of the quality and sustainability of their office 
space in order to attract and retain the best talent

● With extraordinarily high-quality designs so frequently publicized on social media, there is a 
growing expectation that all offices should be better - the existing estate as well as new 
buildings

● This leads to employees demanding good work spaces, as well as the right pay and benefit 
package

● Potential employees are, effectively, interviewing the building as well as their employer



The drive for sustainable and healthy workplaces

WELL Building Standards
• First standard to focus on the 

health and wellness of 
people in the building

• Performance based system 
for measuring and certifying 
features of a built 
environment that impact 
human health and wellbeing 
through air, water, light, 
nourishment, fitness, 
comfort, and mind 

WELL, Fitwel and Living Building Challenge

Fitwel
• Certification system created as 

a joint initiative led by US 
Centers for Disease Control 
and General Services 
Administration

• Responds to three distinct 
user groups – single tenant 
building, multi-tenant 
building, and commercial 
interior space 

• Specific standards aims to 
improve occupant’s health 
regardless of building size, 
age, location or budget 

Over 4 million 
square feet of UK 
office space being 

developed to WELL 
standards

Living Building Challenge
• Framework for design, 

construction and the symbiotic 
relationship between people 
and all aspects of community

• Certification based on actual 
performance rather than 
modelling

• Buildings must have been in 
operation for at least 12 months 
before eligibility for certification



Enriched workspace design

Enriched 
environment

Plants and green 
walls

Art

Scenting

Water features

Acoustic products

Dynamic and 
diffuse light

Carpets and floor 
coverings

Wall colours and 
textures

Food and drinks

Furniture

Windows and 
blinds

Break-out areas

Branding

Personal effects
Enriched environments 
are better than lean / un-
enriched spaces
• Increased productivity
• Improved wellbeing
• Improved engagement







Sick Building Syndrome

Common symptoms of SBS seem to be 
closely related to poor indoor air quality, 
such as itchiness, dry skin, eye and throat 
irritations, headaches and nausea. 

Often, the presence of volatile organic 
compounds in the indoor environment, 
mould spores, poor ventilation and badly-
adjusted temperatures are blamed.  

In 1984, the World 
Health Organization 
published a report 
that claimed that as 
many as 30% of new 
or refurbished 
buildings caused 
occupants to suffer 
symptoms that 
became known as 
“Sick Building 
Syndrome (SBS)”. 



Benefits of interior landscaping
Physical effects of interior plants

•Acoustics
•VOC reduction
•CO2 reduction
•Particulate reduction
•Dust reduction
•Space definition

Psychological and behavioural effects of enriching 
spaces with interior plants

•Stress reduction
•Increased engagement
•Identity realization
•Improved corporate citizenship behaviour
•Improved creativity and situational intelligence
•Improved productivity
•Image and brand
•Symptom alleviation

Can this plant really do all of those things?



Psychological and behavioural effects of enriching 
spaces with interior plants

• Stress reduction
• Increased engagement
• Identity realization
• Improved corporate citizenship behaviour
• Improved creativity and situational intelligence
• Improved productivity
• Image and brand
• Symptom alleviation



For many years, research into the benefits 
of plants have shown that foliage and 
flowers are more than just ornamental.  The 
data have always demonstrated the 
benefits, but the studies didn’t adequately 
explain the bigger picture of why interior 
landscaping works. 
This is where biophilia can be introduced as 
a possible explanation



Biophilia?

“...the innate affiliation people seek with other organisms and especially 
the natural world.”

E O Wilson, 1984

“Our physical, emotional and intellectual inclinations for nature and life”
Stephen Kellert, 1997

Or, to put it in simpler terms…
The deep-seated human need to connect with nature



Evolution of an innovation: a prediction

Early adopters

Take-off

Biophilic design
• 1964. Erich Fromm coins the phrase Biophilia as part of his 

studies into human identity and fundamental psychological needs

• 1984. EO Wilson publishes “Biophilia”

• 1993. Stephen Kellert and EO Wilson publish “The biophilia 
hypothesis”

• 1992 – 1996. Rentokil Tropical Plants research with Oxford 
Brookes University

• 2005. Kellert publishes “Building for life: understanding and 
building the human-nature connection

• 2004 – 2010.  Ambius research with Exeter University

• 2009. Ambius first started talking about Biophilia – we were one 
of the first in our industry to talk about it

• 2010. Living Building Challenge

• 2011.  Ambius started training architects about the subject as 
part of our RIBA CPD programme

• 2014. WELL building standard launched with specific 
requirements for Biophilia

• 2015. GPGB and other trade associations feature Biophilic design

• 2015. Rest of Interior landscaping industry begin to “get it”

• 2017.  Pantone Colour of the year: Greenery – specific references 
to biophilia

• 2018 - 2020. BRE Biophilic office project

After “Diffusion of innovations”, by Everett M Rogers



Biophilic design

Biophilic environments are expected to 

be better than enriched spaces

• Combining design elements 

holistically

• Introducing new concepts

• Subject of BRE Biophilic Office 

Project

Biophilic 
design

Visual 
connections with 

nature Non-visual 
connections with 

nature

Non-rhythmic 
sensory 

stimulation

Thermal and 

airflow variability

Presence of 

water

Dynamic and 
diffuse light

Connection with 

natural systemsBiomorphic 

forms and 

patterns

Material 
connections with 

nature

Complexity and 

order

Prospect

Refuge

Mystery

Risk/peril

Nature in the space

Nature of the space

Natural analogues
After Browning, W.D., Ryan, C.O., Clancy, J.O. 

(2014). 14 Patterns of Biophilic Design. New 

York: Terrapin Bright Green, LLC. 



Presentation Template 34



BRE Biophilic Office Project

Plants at Work is proud to be a dissemination partner in the 
world’s first Biophilic Research Project
Plants at Work member companies, Biotecture and Ambius 
are core partners in the research project
The research project, run by BRE, runs for 30 months (results expected 
in 2020) and will provide robust scientific evidence around the effects 
of Biophilic design in the office.

• This research project connects buildings with nature: a live office refurbishment will 
provide environmental and human data as evidence for positive health and wellbeing 
impacts on office occupants

• The ground-breaking office refurbishment project will provide quantified evidence on 
the benefits of biophilic design on health, well-being and productivity of office 
occupants

• Long-term study is unique in terms of scale and data capture. It will provide a firm 
foundation for guidance and adoption of measures in the office space to promote 
health and wellbeing
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Organizational culture

Empowered 
environment

Empowerment
Corporate 
citizenship 
behaviours

Job satisfaction

Colleague 
engagement

Retention

Recruitment

Positive emotionEngagement

Relationships

Meaning

Achievement

Stress

Situational 
intelligence and 

creativity

Empowered environments are better 
than enriched spaces
• Higher productivity
• Better engagement
• Better staff retention
• Better psychological comfort





The role of evidence

How does the designer know whether their 
designs are going to be effective drivers of 
organizational effectiveness or merely highly 
decorated statements of intent?



Bringing it all together

creating great physical environments 
that are also psychologically 

comfortable



“Metabiophilic” design

Biophilic 
design

Visual 
connections 
with nature

Non-visual 
connections 
with nature

Non-rhythmic 
sensory 

stimulation

Thermal and 
airflow 

variability

Presence of 
water

Dynamic and 
diffuse light

Connection 
with natural 

systems
Biomorphic 
forms and 
patterns

Material 
connections 
with nature

Complexity 
and order

Prospect

Refuge

Mystery

Risk/peril

Empowered 
environment

Empowerment Corporate 
citizenship 
behaviours

Job 
satisfaction

Colleague 
engagement

Retention

Recruitment

Positive 
emotion

Engagement

Relationships

Meaning

Achievement

Stress

Situational 
intelligence 

and creativity

Healthy, happy, 
high-performing 

workspaces

Creating a mental 
environment with the same 

care, and at the same time as 
the physical environment, 
should lead to genuinely 

better workspaces



It seems likely that there is 
quite a strong interaction 
between design and culture 
(although more evidence is 
needed to determine the 
strength of the effect), and 
that there are some synergies 
to be exploited. 

Graphic © Ambius 2018
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So, where would you rather be?









Any questions?

Kenneth Freeman
Head of innovation

kenneth.freeman@ambius.com
@Ambius_KennethF


