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About this paper

Human history has a paradoxical relationship towards
nature. While we are all a product of nature, in Western
civilisation we have progressively distanced ourselves from
it. Architecture and has long served to shield us against the
forces of nature. Especially since the Industrial Revolution,
progress meant overcoming natural limitations. The invention of electric light suddenly lit factories bright as daylight
in the middle of the night, allowing production to progress
24 hours a day. Railways, cars, planes and other modes of
transport technology have served to overcome the natural
restrictions of time and space. Nature had become a decorum, an aesthetic pleasure that was not functional to socioeconomic development.
Yet there were also singular instances where nature did signal a path to progress and development, such as Leonardo
da Vinci’s study of ﬂight. Today, the instances are not far and
few between anymore. Some of the technically most ingenious products of daily use are based on nature. For instance,
Velcro was inspired by the hooks found in burdock burrs,
which attach to other surfaces. The Japanese Shinkansen
Bullet Train’s nose, a 50 foot long steel beak was inspired by
the kingﬁsher bird which barely causes a ripple when diving into water. Biomimicry, the adaptation of natural forms
and principles to generate not just aesthetic, but functional
outcomes, is an emergent area of systematic research and
development.

A largely untapped, but huge potential for the
principles of biomimicry is the world of work,
and the oﬃce in particular.
This paper seeks to explore this relationship.
The world of work is undergoing rapid and profound change.
As advanced economies reach the limits of growth, as the
sectors which contribute to the production of value structurally change, and as principles of sustainability and scarcity
challenge our reliance on resource abundance for economic
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conduct, the way we work becomes increasingly disconnected from the spatial environment in which this work takes
place.

While work itself is changing, the oﬃce still
expresses the 20th century values of production
and consumption in a limitless economy, fuelled
by growth expressed in GDP.
But the oﬃce is not just a container in which work is carried
out, it also reﬂects on work itself. At its best, it responds to
the demands of work; it enables, stimulates and improves
work, competitiveness and productivity. The nature of work
and the architecture of the oﬃce stand in a two-way relationship. Today, there is a pressing need to realign trends in 4
how we work with where we work. Drawing on the principles
of bio-mimicry in oﬃce design oﬀers such a path.
In order to understand both the urgency and the beneﬁts of
using a biomimetic approach to oﬃce design, it is ﬁrst necessary to explore how the oﬃce as we know it came about, and
why it is ﬂawed today. This paper therefore begins by tracing
the rise of the modern oﬃce. It then proposes two factors,(1)
a globalised economy and (2) the economics of creativity,
which call for a new approach to thinking and designing the
oﬃce. The paper continues to argue that a technological ﬁx
as oﬀered by the smart city discourse is short-sighted, and
that the logic of bringing humans closer to technology has to
be turned on its head:

“back to nature!” allows to better seize
the potential of human creative labour in a
hypercompetitive environment between global
markets and machines.
Based on this call, the paper explores approaches of designing with nature from biophilia to biomimicry. It then conducts an impact assessment on how positive physical and
psychological eﬀects of a work environment designed with
nature translate into ﬁnancial beneﬁts. Relating these beneﬁts back to the global economy and the economics of creativity, the paper illustrates how a biomimetic oﬃce oﬀers new
competitive advantages in an always on economy that never
sleeps, how it attracts a new breed of companies and organically integrates them, and how it ultimately redeﬁnes the
relationship between a company and its oﬃce.
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This paper is not about biomimicry per se. Rather, it is an
analysis of the changing nature of work, how an oﬃce designed with biomimetic principles can positively aﬀect this
change, and how tenants and developers can beneﬁt from
it. Biomimicry in architecture is a new ﬁeld of research. This
means that empirical evidence is only selectively available.
This paper is a vision paper in that while it is based on a rigorous analytical footing, it oﬀers ideas and hypotheses for a
future that has not been mapped out yet.

But this is the quintessential nature of the
future. Unless we do not imagine it, we cannot
hope to build the tools to realise it.
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The rise of the modern oﬃce

The oﬃce is not a nuclear unit, conﬁned to the spatial coordinates of a building, and ﬁxed in time.

While an oﬃce can refer to a place within which
business is conducted, or denote the entity of
people, the speciﬁc culture and kind of work
subsumed within such a ﬁnite architectural
entity, it at the same time stands in a wider
context.
The types of business conducted in an oﬃce, the means and
structure by which this work is carried out, as well as the occupational proﬁle and social composition of its workers are
all embedded in wider social, economic and technological
changes. Understanding this context is critical for imagining
and assessing the future of the oﬃce in the decades to come.
At the turn to the 20th century, a number of factors, observed in Western societies, laid the foundation for the oﬃce
as we understand it today. The rise of the service sector and
transition from industrial labour to clerical tasks has triggered a massmigration of workplaces from factories into
bureaux, which previously were largely reserved for government administration or speciﬁc sectorial work, e.g. lawyers
and journalists. Alongside this, the increased use of bureaucratic procedures and the emergence and naturalisation of
women’s employment fostered new work environments. The
proliferation of the social welfare state in Europe and unionisation have contributed to the development of work health
and safety regimes and aﬀected working hours, which are
also reﬂected in the design and purpose of oﬃce buildings. A
changing understanding of individual success and personal
aspirations, as well as the separation of work and leisure, are
all reﬂected in what we conceive as an oﬃce today and its
role in everyday life (Wilson, Guerriero R. 1988).
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Norwich City Council receives
its ﬁrst computer, being
delivered to the City Treasurer’
Department in Bethel.
Source: Norwich City Council.

So has technology. From typewriters to computers, technology has not just transformed work itself, but also the spatial
organisation inside the oﬃce, and oﬃce buildings themselves. These developments, however, have not always been
synchronised. When Norwich city council in the UK received
its ﬁrst computer in 1947, it was a wardrobelike monolith,
which barely ﬁt through the door and thereby illustrated the
clash of a building structure predating modern oﬃce work
and the changing technological requirements of work.
In the second half of the 20th century, these changes had
swept across advanced economies with full force. Under the
moniker ‘Post-Industrial Society’, the sociologist Daniel Bell
diagnosed the transformation of an industrial society into
a service society, where the service sector generates more
economic wealth than the previously dominant manufacturing sector. This terminology is congruent with the notions of
primary sector (raw materials), secondary sector (manufacturing) and tertiary sector (services). According to Clark’s
sector model of the US economy, the tertiary sector continuously exceeded the secondary sector as of 1946 in terms employment, growing to nearly 70% of the national workforce in
2010.
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Source: Economic Report of
the President: 2011 Report
Spreadsheet Tables

In such an economy,

knowledge becomes a crucial form of human
capital, the steady supply of ideas fuels economic
growth,
and the economy shifts from a focus on the production of
goods to the provision of services. The oﬃce becomes the
primary environment in which the post-industrial society
realises itself. It has become the dominant environment for
work in advanced economies today (Bell 1973).
To grow and prosper, the service industry relies on the cognitive skills of its labour force. As the service industry had noticeably outpaced the manufacturing sector, it became clear
that future growth required an organisational environment
which could foster and develop those skills as a competitive
advantage. Whereas the nature of work had changed, management styles and oﬃce environments still echoed assembly line jobs and a Fordist work structure.
From the mid-1970’s onwards, a hierarchical work structure
was progressively abandoned and incrementally replaced by
a network-based form of organisation. Instead of a top-down
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structure, the new organisation relied on autonomy in the
workplace and employee initiative. This change was reﬂected
in changing oﬃce design, which now needed to facilitate
collaboration, ﬂat hierarchies and ﬂexibility, e.g. ‘hot desks’
(Boltanski & Chiapello 2005). While many of the managerial and organisational principles introduced from that time
onwards still are in place today, more importantly, the same
logic of ‘oﬃce as change’ remains. The oﬃce had turned into
a site of innovation.
Over the last century, the oﬃce has come to dominate work
life. It also has evolved over time, and in relation to external
social, economic and technological factors, which have modiﬁed its appearance and functionality. Crucially, the oﬃce
has become the engine room for the service and knowledge
economy. As this engine room, by deﬁnition it has become an
environment of innovation, critical for fostering productivity
and competitiveness. However, today a new set of challenges
urges a comprehensive reform of the idea of the oﬃce.
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The oﬃce in a global economy

While the modern oﬃce was largely developed in the context of the transformation of national societies in the 20th
century, concept of

the oﬃce today ﬁnds itself in a global
marketplace.
In a globally competitive landscape, economic growth in
traditionally dominant Western economies (North America,
Western Europe and Japan), measured as real GDP (and
adjusted for inﬂation) is systematically lagging behind other
regions. An analysis of aggregate growth patterns illustrates
this.
Firstly, the degree of growth in the ten year periods of 20142024 and 2014-2034 will be lower than growth recorded in
the period between 1994 and 2004. This means that even as
traditional markets emerge from the recession, which dominated the 2004-2014 period,

future growth rates will not be able to catch up
with previous economic performance.
Secondly, other markets are not only continuing to outperform advanced economies in terms of GDP growth: their rate
of growth has accelerated in the 2004-2014 period and will
remain strong looking forward, thus, widening the growth
gap to advanced economies.
Among the advanced economies, North America remains
the growth leader. A favourable demographic development
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Real GRP.
Source: IHS

due to immigration and higher birth rates, relatively faster
immigrant absorption, a high wealth of natural resources,
strongly developed ﬁnancial institution paired with the
global inﬂuence of the dollar, ﬂexible labour markets and
tremendous market size, are all contributing factors.
However, at the same time, another set of growth drivers
sets North America apart from other economically advanced
regions: leadership in technology, entrepreneurship and
innovation are progressively making a larger contribution to
economic growth. These factors mark a qualitative shift in
economic success and

emphasise economic competitiveness expressed
through superior quality of work.
Such quality of work requires a speciﬁc environment to
thrive and cannot be easily commoditised, outsourced or
challenged.
This question of diﬀerentiation through quality gains new
urgency as the structure of outsourced labour is changing.
The advanced economies of Western Europe, North America
and Japan are witnessing a decline in the share of global
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Source: IHS

labour force. Between 1990 and 2035 alone, this share is set
to drop from 18.5% to 15.3%.
In this environment, post-industrial societies have undergone a process of outsourcing labour activity (in particular
manufacturing) to locations that are more cost-eﬀective in
order to decouple growth labour productivity from growth
in wages and other forms of investment in workers. However,
increasingly, this oﬀ-shoring is also aﬀecting the service
and knowledge industries. But it is not just call-centres and
other easily commoditised support activities that are being
outsourced, but also highly skilled knowledge work, such as
IT development.
Yet, emerging economies are starting to rigorously compete
in terms of innovation themselves. In the technology sector, China long had the reputation of a fast follower, that
was rapidly churning out cheap and inferior copies of Western products on a large scale. However, this is changing.
Shenzen-based Huawei, the world’s second largest telecom
equipment supplier in terms of revenue, increased its R&D
spending fourteenfold from $389m in 2003 to $5.46bn in
2013. In its R&D lab in Shanghai, Huawei now employs more
than 10,000 engineers.
China’s national R&D spending is also catching up with advanced economies. The Battelle Memoral Institute estimates
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that Chinese R&D expenditure reached $284bn in 2014.
While the US still leads will annual investment of $465bn, the
US only saw an increase of 4% against 2012.
In China, growth amounted to 22% in the same period.
Quality and innovation thus are key factors for GDP growth.
However, at the same time, these factors also open a perspective on economic success beyond the idea of GDP. This
has serious implications for the future of the oﬃce.

Continued investment means that China is set to
overtake Europe in total R&D spending by 2018,
and the US by 2022 (Osawa & Mozur, 2014).
Over the latter half of the 20th century, GDP has become
the one economic statistic to rule them all. It has become the
standard indicator through which to measure and understand economic growth – so much so, in fact, that not just
the health and potential of an economy has been measured
in GDP, but its policies, planning and production have been
all been geared to reﬂect successfully in this metric. GDP
stands for ideal to express all economic production by government, individuals, and companies in one single measure.
GDP has, hence, become an ultimate measure to portray a
countries’ soul and overall welfare.
But many critical voices proclaim that GDP is a ﬂawed and
overly simplistic metric. In 1990, the United Nations proposed a human development index that measured factors
such as education, health and equality. The aim was to ﬁnd
metrics “more relevant to our own lives”, as UN health economist Mahbub ul Haq proposed (Dickinson, 2011). In 2006,
China launched a green GDP index that took environmental
factors into account, while in 2010 the UK announced measuring happiness as an addition to other economic metrics,
and France sought to include quality of life in an economic
index. In part, these modiﬁcations address the relationship
between social, economic and environmental development.

In particular those parts of the economy
that focus on diﬀerentiation through quality
— research, innovation, technology and
entrepreneurship — increasingly require a
complex environment that emphasises employee
happiness and sustainability in order to succeed.
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In this context, the future of the oﬃce must ask how to support diﬀerentiation through quality, and how to incorporate
issues of health, happiness and sustainability. These issues
become necessary both to facilitate competitive advantage
in a world where GDP is increasingly eroding as a performance benchmark, and to drive talent development and
retention.

Just as the economy at large is exploring ways
to become more relevant to people’s life, so
does the oﬃce as the primary site of knowledge
production need to ask what it can contribute.
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The economics of creativity

This new, more active role of the oﬃce in a post-GDP world
becomes even clearer through the rise of creativity as an
economic principle. Alongside the growing contribution of
science, technology, entrepreneurship and innovation to
economic growth, and together with the idea of encouraging
global competitiveness through qualitative diﬀerentiation, a
more nuanced view of the service and knowledge industry is
emerging. Oﬃce work may have become the dominant form
of work in post-industrial societies, but the tertiary sector
is proving increasingly unable to capture all these forms of
work. The occupational proﬁle and skillset of an oﬃce clerk
fundamentally diﬀers from that of the emerging knowledgebased contributor to the economy. A newly deﬁned quaternary sector centres around intellectual services such as
information technology, consulting, research and development.
The rise of this sector stands for an unparalleled relevance

of the idea of creativity as an individual, social
and economic phenomenon.
In his seminal study ‘The Rise of the Creative Class’, Richard
Florida suggests the central transformation, which took
place in Western Societies between the end of the Second
World War and today, was the development and proliferation
of the creative imperative.

Being creative has become the central economic
requirement in the world of work
and forms the backbone of many distinct sectors, ranging
from advertising, design, software development to tourism
and consulting. These economies of creativity refer to two
things. Firstly, they denote the ability and the necessity to
dynamically produce novelty and innovation not just once,
but on a recurring basis. Creativity, thus, becomes industrialised. Secondly, they refer to a personal and social virtue:
being creative and appreciating creative artifacts becomes
desirable.
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The rise of creativity has transformed the urban environment. Since the 1980’s, cities have transformed through
spectacular architecture, redevelopment of urban environments and fostering distinct atmospheres to cater to the
idea of creativity. Cities moved beyond the provision of living
space, working space and infrastructure, to become creative
cities that compete in attracting creative industries.

The digital native working on his laptop among
likeminded people in a creative café in Berlin,
and government investment in technology hubs,
such as the Silicon Roundabout in East London,
are all expressions of a creative city.

Advertising agencies were among the ﬁrst to translate this
idea of creativity from the streets into the oﬃce design, by
bringing brightly decorated, unorthodox interiors to their
oﬃces. These new ad oﬃces were supposed to reﬂect their
commitment to creativity, and to provide an environment,
which supposedly nurtures creativity, especially in contrast
to the conventional open plan and cubicle oﬃces of the
corporate sectors. Technology companies like Facebook and
Google have also understood competitive advantages of this
idea and started attracting creative talent through oﬃce
environments that stimulate creative output. Among other
aspects, their oﬃces focus on the idea of play and fun, with
slides, bikes, and quirky meeting rooms, which are supposed
to provide retreat, inspiration and ‘gameify’ the oﬃce experience.
But often, the idea of creativity is translated rather literally
through unconventional quirks in oﬃce furniture and equipment, but does not extend to a more systematic exploration
of opportunities that takes into account the building itself.
Paired with the pressure of global competition and competition between cities,

the oﬃce of the future must take the imperative
of creativity seriously and systematically explore
the factors that actually foster creativity, and
incorporate them in all design decisions.
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From technology to an
ecological turn

With increasing urbanisation, a growing proportion of the
world population is living in cities. The World Health Organisation (WHO) projects that by 2030, 60% of all people will
live in a city. Cities provide the creative fabric for the knowledge economy to thrive. Imagining the future of the oﬃce
then must take place in context of the city. Today, cities are
on the verge of a profound transformation. The concept of
‘smart cities’ promises to make cities more eco-friendly, enhance quality of life, increase productivity and eﬃciency. Behind these trends is the application of ICT technologies and
big data to manage urban dynamics and ﬁne-tune the operation of a city (Hajer & Dassen 2014). Such technologies have
been, and are currently de-ployed in a number of areas, from
mobility and transport, energy and sus-tainability, physical
infrastructure, to governance and safety and security.

Smart cities have become the dominant
framework in which to think about the future of
the city, and by proxy, are aﬀecting the ways in
which to think the future of the oﬃce as well.
However, as helpful as smart cities may prove for the future
of the oﬃce and fostering the economics of creativity and
global competition, the discourse surrounding smart cities is
often reductionist. The idea of a ‘digital upgrade’ or ‘technological ﬁx’ fails to address central human aspects that enable
creativity.
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Source: IHS

Despite aiming to improve quality of life, smart
cities risk turning people more into technology,
rather than nurturing profoundly human
characteristics.
As an increasing array of tasks is being outsourced and automated, and creative competition in the knowledge economy
becomes global,

creating an environment that enables
distinctly human resources to thrive becomes a
competitive advantage over technology. This is
not an issue of luxury, but a basic requirement
for creative diﬀerentiation.
The idea of designing with nature turns the idea of technologising the human on its head. An ecological turn in the way
we conceive the oﬃce environment, by merging biological
concepts with human needs, goes much fur-ther than many
technology-centric approaches.

Under the umbrella of bio-mimicry, an oﬃce has
the potential to become the new nexus of the
knowledge-industry.
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The beneﬁts of nature:
biophilia and biomimicry

Biophilia, literally meaning ‘love of nature’, refers to the idea
that humans have an innate desire to be close to nature and
other living organisms. The assumption behind this concept is that humans have evolved in the context of a natural
environment, long before they started to build cities and
oﬃces that do not resemble the hunter-gatherer environments in which they built their homes. The move away from
a simple hut in the savannah into a more technologised and
urban world, has detached humans from nature. Biophilia hypothesises that humans are hardwired to feel at ease in and
around nature, though, and that a lack of exposure to nature
is harmful to them.

Many studies have indeed shown the positive
eﬀects of nature on the human body and mind in
general.
Among these eﬀects are those that organisations should
care about deeply, as they are directly linked with the productivity of their employees: stress reduction, increased cognitive performance, positive emotions and mood (Grahn &
Stigsdotter, 2010; Terrapin Bright Green, 2014; World Green
Building Council, 2014). Speciﬁcally, exposure to nature
has been associated with, inter alia, lower blood pressure,
improved stress recovery rates, increased learning rates,
enhanced mental stamina and focus, improved cognitive
functions, and elevated moods (Kaplan 1992; Joye, 2007; Terrapin Bright Green, 2012).
On the other hand, lack of exposure to nature is associated
with negative eﬀects on humans; next to increased levels
of stress, for example poor air supply can cause sleepiness,
headaches, colds, and asthmatic drain (Thayer et al., 2010;
Terrapin Bright Green, 2012). In a world where most oﬃces
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are situated in urban environments far detached from nature, this poses a serious problem.
As a consequence, researchers, architects, and designers
have developed design strategies that try to incorporate
nature in our working environments and reap the beneﬁts of
biophilia by bringing nature back to the workplace. Elements
of biophilic design for example include the incorporation of
dynamic and diﬀuse daylight that changes over time, thermal and airﬂow variability, water, plants and greenery and
views of nature.

Yet, simply putting a potted plant on a desk
alone will not do the trick anymore.
More complex design strategies have emerged that – though
with some technological help – make use of nature’s genius
and can address the problems caused by modern oﬃce’s lack
of nature.
Biomimicry is one of these design strategies.

Instead of simply seeking natural shapes
as a source of inspiration for aesthetics
(biomorphism), biomimicry takes nature as
an example for function, by understanding
and mimicking the principles behind forms,
processes and systems in nature and applying
them to architecture (Pawlyn, 2011).
In doing so, it helps transform work environments according
to biophilic principles.
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The potential costs
of no nature

To understand the value of these approaches, it makes sense
to look at the costs they can help reduce. Organisations’
operating costs are mainly driven by human resource costs.
Salaries and beneﬁts usually account for about 90% of an
organisation’s oﬃce operating costs, much more than rent
(9%) and energy costs (1%). (Terrapin Bright Green, 2012).

Factors that inﬂuence human resources costs
therefore potentially have tremendous impacts
on operating costs.
It is no surprise then that successful companies strive to
improve and optimise the productivity of their employees.
Among human resources professionals, it is consensus that
absenteeism, presenteeism and turnover are signiﬁcant
productivity killers.

A myriad of studies highlight the costs of
absenteeism and sick leave.

1) Percentages are BETTR
calculations based on PWC
numbers

In the U.S., for example, the Department of Labor reported
absenteeism rates for 2010 of 3% in the private sector and
4% in the public sector.
According to research by PWC (2013), similar absentee rates
were reported for Western Europe and the UK (between 3%
and 4%)1, though the UK has slightly higher rates than its
neighbouring countries. Strikingly, in the UK tech companies
in the UK have absence levels three times lower than the
public sector.
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Calculations for the average employee show
that this translates to about $2,074 in lost
productivity per employee per year in the private
sector

($2,502 per employee per year in the public sector) (Terrapin
Bright Green 2012). Similar numbers are estimated for Germany. A Booz and Company report (2011) calculated that the
annual sickness cost per employee in Germany are €1.199.
PWC estimates the total sickness cost for businesses in the
UK to be £29bn in 2013 (PWC 2013).
Presenteeism, or coming to work despite being sick (and
entailing reduced productivity), is a similar problem. Terrapin Bright Green (2012) cites the resulting annual costs
per employee in the US between $938 in the private sector
and $1,250 in the public sector. In Germany, presenteeism
costs are estimated even higher, at €2.399 (Booz & Company, 2011). The Sainsbury Centre for Mental Health (2007)
estimates the business costs for presenteeism due to mental
health problems alone is £15.1bn in the UK. It also argues that
presenteeism is higher among higher paid staﬀ, suggesting
that the costs per employee are higher for higher paid staﬀ.
Though the individual costs per employee may at ﬁrst glance
appear low to some, absenteeism and presenteeism costs
add up quickly. For an organisation with 100 employees, absenteeism and presenteeism are easily responsible for costs
and productivity losses of hundreds of thousands of Euros.
Moreover, the more complex the job and the more valuable
the employee, the higher the absenteeism and presenteeism
costs are per employee. The above calculations refer to an
average employee. Highly paid individuals also entail much
higher costs of lost productivity, as their salary costs are
higher and because they are more diﬃcult to replace, leading
to work not getting done one time.

In a globalised economy, the best companies are
competing for talent. Highly skilled workers are
not bound to speciﬁc countries or cities; they are
globally mobile – and well aware of their value.
Today’s knowledge workers prefer to work in stimulating environments that are not a drain on their wellbeing and health
but rather promote innovation and creativity. An attractive
work environment is often considered more important than
a high salary. In today’s world, attracting and retaining the
best knowledge workers is a diﬃcult task.
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As HR professionals will know, turnover is expensive. A WorldatWork report (2012) quotes costs of employee turnover
often ranging from 50% to 200% of the employee’s annual
salary, based on the type and level of job he or she holds – the
replacement process for an oﬃce clerk is obviously much
less complicated than that for a chief information oﬃcer.

2) $1,000 termination costs,
$9,000 replacement costs,
$15,875 lost productivity

In an average US company of 1000 employees with average
compensation cost of $33.24 per hour, the average turnover
costs per employee are $25,8752 (Loftness, 2007). For highly
skilled employees, the costs are much higher. Again, the
more complex the job and the more valuable the employee,
the higher the turnover costs.

For employees with six ﬁgure salaries, the
turnover costs thus easily exceed €100,000.
Obviously, employees will never be 100% productive and not
all of these costs can be attributed to lack of nature. Yet, a
large body of literature shows that the physical work environment inﬂuences the physical and mental health, wellbeing and productivity of employees. It is with these costs in
mind that researchers, engineers and architects have developed design solutions that aim to help increase health,
wellbeing and productivity of employees.
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Biophilic and biomimetic
design solutions

In order to move beyond anecdotal evidence, researchers
have systematically studied the eﬀects of biophilic design in
the workplace on the human mind and body and connected
them to turnover, absenteeism, presenteeism and productivity in general. A few basic biophlic design elements have been
studied extensively. Among these are the eﬀects of daylight,
views of nature, airﬂow, and the presence of nature (such as
plants and greenery) in the oﬃce environment.
Research has speciﬁcally looked at the eﬀects of biophilic design on absenteeism and health. Elzeyadi (2011) for example
conducted a study in Oregon examining the eﬀects of different lighting and view conﬁgurations in an administrative
building. It turned out that employees in a biophilic conﬁguration (natural daylight, views of nature) took 6.5% fewer
days oﬀ than their counterparts with less natural daylight
and urban views. In a similar vein,

Romm & Browning (1998) attribute a 15%
decrease in absenteeism at a Dutch bank to
biophilic measures such as improved natural
lighting and incorporation of nature in the oﬃce.
The eﬀects of lighting and air quality on hormonal stress and
headaches have been documented by Thayer et al. (2010).
Not surprisingly, oﬃce spaces with poor lighting and air
quality yielded greater hormonal stress, while oﬃce space
with lots of daylight and better air quality resulted in signiﬁcantly less headaches, suggesting higher productivity.
Plants and greenery also help increase productivity. Several
studies have described positive eﬀects on productivity, concentration (especially for those working behind computers)
and creative task processing (van Dortmont & Bergs, 2001;
Bergs, 2002; TNO 2008).
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Similarly, views of nature have been associated with better
overall performance on the job. A study by Heschong Mahone Group (2003) found oﬃce workers with a view of nature
to perform 10% to 25% better on tests of memory recall than
those without such a view.
These studies have inspired many organisations to incorporate biophilic elements into their oﬃces. Yet, often times,
this does not go further than adding plants and greenery or
ﬁtting larger windows. Architecture can play an important
role in applying these principles in a more advanced and integrated fashion. For instance, although not a prime example
for oﬃce space, the Eastgate Centre shopping centre in Harare, Zimbabwe, for instance employs biomimetic architecture by mimicking the design of termite mounds to incorporate better and natural airﬂow and temperature regulation.
That way, positive eﬀects of nature are incorporated while at
the same time the building saves energy.
The positive physical and psychologial eﬀects a of desiging
with nature more widely also provide solutions for socio-economic and cultural trends. In the following, these are separated in (1) Addressing the always-on economy, (2) seizing
the changing structure of companies and (3) rebooting the
oﬃce as the heart of the company.
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Addressing the always-on economy

In April 2014, unions and corporate representatives in
France signed a labour agreement for an ‘obligation to
disconnect from remote communications tools’. Applying to
250,000 employees in the high-tech and consulting industries, the agreement aims to ensure that work emails, phones
and laptops are not accessed during leisure time. Similarly,
in 2011 Volkswagen began shutting oﬀ its Blackberry servers
after oﬃcial oﬃce hours, preventing employees from sending and receiving work emails. The German Labour Ministry
in 2010 ordered supervisors to not contact employees during
the weekend.
These are all measures that seek to curtail the invasion of
work into the personal life of employees. These measures
aim not solely to allow suﬃcient time for personal activities,
but also come as a reuse of realisation made by these companies that rest and recuperation are components of economic
growth and productivity. Yet at the same time, constant connectivity, communication, interfacing, responding, engaging
and processing, always being on the move, still enjoys prestige and competitive advantage.

Regeneration becomes increasingly diﬃcult
and structurally impossible in a networked 24/7,
always-on economy.
Not every company can aﬀord to introduce such policies,
especially when they do not have a network of oﬃces or
manufacturing facilities spread across diﬀerent timezones,
or lack the skills and resources for their development and
implementation internally.
Critics have polemically claimed that sleep remains the only
time of day that is not colonised by the requirements of
work (Crary 2013). Emergence of the term ‘bioderegulation’
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Google’s London ofﬁce
includes a swimming pool,
football pitch, roof terrace,
catering facilites and beanbags. Source: Allford Hall
Monaghan Morris

pointed our discrepancy between the temporal operation of
markets and the physical limitations of humans in adapting
to these requirements (Brennan 2003).
In addition to government and company policies, oﬃce
design is also addressing the problems of 24/7. Campus ofﬁces providing childcare, laundry facilities, supermarkets,
banks, restaurants, bars and other everyday services reduce
employees need to venture outside the oﬃce environment
for daily tasks and activities by keeping distances short and
making the management of everyday life easier.

A growing number of companies, especially in
the United States, has understood that such
logistic solutions are not far-reaching enough.
Google, Goldman Sachs, as well as Nike and
supermarket chain Target, are oﬀering so called
mindfulness programmes
that address the psychological strains that come with an
always-on economy. The Google initiative is tellingly called
Search Insight Yourself. These programmes focus on detachment from work, providing relaxation and Zen moments that
shall enable employees to zone out of the world of work and
focus on their inner self in order to provide structure, guidance and replenishment (Friedrichs, 2015).
However, despite their beneﬁts, they all are artiﬁcial interventions in the sense that they do not tackle work itself.
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They assume work to be draining by deﬁnition and seek to
improve those issues and times that surround work, rather
than work itself.

A biomimetic oﬃce design starts from an
entirely diﬀerent vantage point in that it brings
factors that support and stimulate creative
output to work itself.
With this approach, a biomimetic oﬃce addresses wider social trends, which that conventional approaches are missing.
Mindfulness programmes stand in the context of a wider social trend of perceived alienation, instability, lack of purpose
and a sense of being overwhelmed. Increasingly, younger
generations are looking for ways to escape the demand of
the always-on economy. Retreat to nature, ﬁnding stability
in manual tasks that provide haptic experiences, such as
knitting or kitchen work are key forms of this escape (Albert,
Hurrelmann, Quenzel 2010). This is also echoed in media
consumption trends. Despite an overall decline of the print
industry, magazines that oﬀer escapism to nature, such as
Landlust in Germany, are reaching record circulation. In Q3
2014, Landlust sold 1.01m copies, up 87% compared to 2009.
ING Bank’s Amsterdamse
Poort headquarters, nicknamed ‘sand castle’.
Source: ING Group

A biomimetic oﬃce does not treat these social trends in opposition to work. Instead, these transformative trends are by
design already incorporated into the oﬃce itself. This is not
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to say that a biomimetic oﬃce renders initiatives like mindfulness programmes redundant, or that it is an alternative to
experiencing nature outside of work. But a biomimetic oﬀers
a much more holistic and profound engagement with these
themes, by incorporating shapes, lighting and materials. Ultimately, a biomimetic oﬃce has the potential to make those
factors, which help people deal with the strains of work, a
part of the lived experience of work itself. This is a critical
context in which the economic aspects of the biomimetic ofﬁce, from employee retention to absenteeism and productivity, need to be considered.

A number of successful companies have already
recognised the eﬀects of advanced biophilic
design and have implemented elements of
biophilia and biomimicry in their oﬃces
or are in the process of doing so. While the below examples
are not fully biomimetic oﬃces, they show how even traits
of designing with nature can help companies and employees
navigate the always-on economy.
Dutch bank ING, for example, already in the 1980s incorporated biophilic design elements, such as maximising natural
lighting, organic art and water features in its new headquarters in Amsterdam. Romm & Browning (1998) report a
15% decrease in absenteeism as a result (next to signiﬁcant
energy savings).
In New York City, the Bank of America Tower at Bryant Park
aims to provide 90% of all employees with views to parks,
green roofs or rivers. The building was explicitly designed
with a view to attract and retain the best employees (Terrapin Bright Green, 2012).

With similarly high value employees in mind,
competition for talent shows in the design for
headquarters of top tech ﬁrms.
In Seattle, Amazon is constructing three overlapping glass
biospheres with room for large, old trees and plants in its
new urban headquarters. A similar amount of greenery will
be found in Apple’s new $5bn spaceship like headquarters in
Cupertino, the Apple Campus 2.
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Seizing the changing structure
of companies

A biomimetic oﬃce is like an organism – ﬂexible
and adaptive to the needs of companies.
Instead of a largely static grid, which, like conventional oﬃce
structures, is pre-deﬁned once it is built, a biomimetic oﬃce
is able to adapt to the changing requirements of companies
that operate within it. At the outset of the 21st century, this
is a major advantage in attracting tenants, establishing a
longterm relationship with tenants, thus oﬀering planning
security, and scaling contractual engagement with tenants
as their business develops.

Technology start-ups and entrepreneurship are
key components of the knowledge-economy.
According to property consultants Knight Frank, the TMT
(Technology, Media, Telecoms) sector took up nearly one
third of available commercial properties in London in the 12
months between June 2012 and June 2013.
The TMT sector is a key source of revenue for property
investors, and is expected to remain a strong growth driver
over the next years. However, the relationship between
companies and landlords is fraught with tensions as the
interests and needs of both sides rarely align. Landlords
prize stability and longterm commitments, and it is common to ask commercial tenants for ﬁve year commitments in
global cities like London. However, start-ups by nature look
after ﬂexibility and scalability. They often are unable to plan
years ahead and may either have demand for a dozen, or a
few hundred people in the timeframe that landlords expects
them to commit to. Start-ups might also fail, be bought or
merge with another ﬁrm. This turns planning for oﬃce space
into a challenge, and into either risk or missed opportunity
for landlords.
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Source: Knight
Frank

It is common practice for start-ups to rent oﬃce
space that exceeds their current needs and
sublet it to other companies until their business
scales into the oﬃce space they have available
in theory. As technology and start-up culture
begins to diversify from media and telecoms
into other sectors, such as ﬁnance and medicine,
this issue is set to aﬀect a growing number of
companies.
The struggle for suitable oﬃce space reﬂects a structural
change of companies that fuel the knowledge economy, and
the technology industry in particular. Few corporate giants
that are horizontally and vertically integrated and command
a high market share are joined by a vast body of midsized
and small, specialised companies. This body is highly dynamic in terms of number of companies, the size of speciﬁc
companies, diﬀerent companies’ relation to each other, and
the half-life of a given ﬁrm.

Companies become ﬂuid entities that change
over time, create temporal associations between
each other, absorb or get absorbed, succeed or
fail.
Each ﬁrm does so within a distinct company culture that sets
it apart and creates brand equity for employees and future
hires. When the company review ﬁrm Glassdoor published
its Best Places to Work in 2015, company culture was a main
diﬀerentiator, especially among technology ﬁrms in the
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Look onto a
ﬂoor in the
White Collar
Factory.
Source:
Derwent
London

small/midsize business category (less than 1000 employees). Companies then become what the sociologist Michael
Maﬀesoli has called ‘neotribes’ – temporal associations with
their own distinct values and culture. As communities of feeling, they create a sense of belonging and are diﬀerent from
mainstream company culture.
Indeed, some property developers have started to adapt to

As companies have become ﬂuid and neotribal,
architecture needs to ﬁnd new ways to
accommodate them.

3) http://www.derwentlondon.
com/properties/city-roadestate

these new realities. Again in London, Derwent is developing
White Collar Factory, a ﬁfteen-story tower around which several smaller buildings are clustered. Set to be completed in
2016, the building hopes to attract one large tenant and oﬀer
ﬂexible terms and early break clauses on the smaller oﬃces,
as well as permitting companies to size up or down within the
development3.
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Media Evolution
City Malmö,
JUUL FROST
Architects.
Source:
Sebastian Borg

However, these approaches remain far and few between.
They are considered experimental as property developers at
large continue to rely on traditional ﬁnancial metrics such as
occupancy rates and maximising available space.
The biomimetic oﬃce is a structure that is not just a ﬁnancial

A biomimetic oﬃce could provide a context in
which what is now experimentation becomes the
norm.
investment, which needs to amortise in 10-30 years, after
which it can be pulled down and a new building erected in its
place. It is sustainable in the sense that it is not ‚fast’ architecture, but instead has an inherent value.

The economics of the biomimetic oﬃce,
therefore, make it more suitable to embrace the
changing structure of companies.
The White Collar Factory incorporates the concept of a
centre, surrounded by several satellite structures. This approach could be further developed in the context of biomimetic design. Unlike the White Collar Factory, a biomimetic
oﬃce would not have to rely on a conventional building
structure. It could replace the design of centre and periph-
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ery with the idea of an ecosystem. Here, nodes of companies
could emerge organically, walls would be porous and change
dynamically, depending on how companies grow, seek to
collaborate and intend to use the space. The oﬃce design
becomes the imprint of the companies operating within it,
rather than forcing companies into preexisting structures.
Thinking of an oﬃce as an ecosystem reﬂects the changing structure of companies into neotribes and includes the
notion of ﬂuidity and associations between companies by
design. As the oﬃce becomes adaptive to the companies
that it hosts, it can be used eﬃciently in diﬀerent economic
scenarios and mould to future trends, even once the concept
of neotribes is replaced by a diﬀerent form of organisation in
a hypothetical future.
that is a concentration of likeminded and complimentary

An oﬃce built on these principles has the
potential to organically develop into an
innovation cluster,
companies, generating a greater economic value for a given
sector than the sum of its parts. As an innovation cluster,
such an oﬃce could have a gravitational pull on further
companies, creating excess demand for its capacities. The
case of Media Evolution City in Malmö, an innovation cluster
albeit based on traditional design principles, highlights that
building use-cases multiply once such a gravitational pull has
been established. Conference venues, restaurants, retail and
other facilities become possible, creating additional value for
the building and those active in it.
Mid and long term, reﬂecting the changing structure of companies in an ecosystem approach to oﬃce design can oﬀer
much more versatile concepts of space, and monetise this
space in more ways than a rigid structure could possibly do.
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Rebooting the oﬃce as the heart of
the company

Networked technologies have brought companies and employees closer together, yet at the same time created new
distances. One the one hand, telecommuting and the idea of
remote work have enabled new eﬃciencies and sustainability
by cutting commute time and enabling to work in a global
context more rapidly, reﬂecting the demands of the alwayson economy. On the other hand,

the lack of physical copresence has hindered
the serendipitous exchange of idea and
underminded a sense of belonging.
The recent policy change by Yahoo, demanding all employees
to physically be present in the oﬃce signals a wider culture
change, where a sense of place, and ultimately the oﬃce, is
becoming a key ingredient of corporate identity.
Companies with signature oﬃces as those featured in this
paper, from Google, Facebook, Apple to ING in the Netherlands and the Bank of America in New York, are in a good
position to execute this policy change. Their oﬃces provide
attractive environments by design, and due to their particular architecture also communicate company values such as
sustainability, innovation, and dedication to employee satisfaction – both to the external world, as well as to staﬀ itself.
However, for those companies without a ﬂagship oﬃce, such
changes are more diﬃcult to put to practice.

The biomimetic oﬃce provides an alternative. It
refects the values that deﬁne competition in the
knowledge economy and provides a halo eﬀect on
the quality of products and services provided by
a tenant.
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Crucially, it is able to adapt to the more speciﬁc values and
ways of working that a company stands for, even for multiple
tenants at once. While Google oﬃces reﬂect the search giants’ ethos, its playful and very speciﬁc nature may not suit
every company.

A biomimetic oﬃce instead provides general
principles of quality of design, for which demand
is more widely available than for any speciﬁc
quirks.
It is a loose ﬁt that remains a canvas: as companies settle in
the oﬃce, its organic design can mould to those companies’
needs and values, from more or less openness to diﬀerent
lighting atmospheres and collaborative scenarios. Those
values extend beyond the idea of design to the wider environmental beneﬁts that a biomimetic oﬃce provides. Over the
past decade, the principle of corporate social responsibility
(CSR) has moved from the margins of a company, often managed by marketing teams as purely a communication eﬀort
bolted on top of an existing, unchanged way of operating and
company ethos, to the very heart of the company. This is a
qualitative shift. CSR is now embedded into company culture, driving decisions and emerging as a competitive diﬀerentiator. Association with a biomimetic oﬃce communicates
credibility and taking CSR seriously.

It therefore becomes a strategic investment into
the corporate brand itself.
Investing in the oﬃce as a heart of the company coincides
with a demographic change in company decision makers.
Whereas developers and corporate tenants at large remain transﬁxed on keeping cost low, research and advisory
practice ZZA notices a generational shift that emerged after
the dotcom boom. Much younger people began to have the
money to decide which premises they wanted to take. Their
preferences systematically depart from those of established
decision makers in that they place stronger emphasis on the
quality of the oﬃce. As they lack a history of dealing with
ﬁnding oﬃce space, and are not embedded in traditional
corporate grids, their ﬁnancial perception of the oﬃce is
transforming as well –

they not see building innovations as a risk, but as
a feature (Scott 2013).
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Work, rewards, and a changing
value system

This new breed of entrepreneurs combines decision power
with new mindset about work and the oﬃce. Yet this mindset
is an expression of a wider shift in Generation Y (‘Millennials’), the cohort of people who spent their teenage years
in the decade between 1990 and 2010. This generation has
grown up with the idea of 24/7 availability and ﬂexible work
schedules. The pressure to perform in a ﬂuid work environment, which is taken for granted, is paired with changing
expectations and priorities as to what this work environment
shall provide to them in return. The oﬃce has ceased to be
a 9 to 5 location that is just part of an eversame, daily routine, which can and should be balanced by leisure activities
outside of work.

As work time and leisure time boundaries erode,
the same requirements of aesthetics, entertainment, health and lifestyle that govern their
life out of work, become im-posed on work itself.
Work is not the antidote to leisure anymore.
Monetary rewards and ﬁnancial security lose the priority of
Millennials’ parent generation. While they remain important in absolute terms, their relative importance declines as
they are joined by more qualitative factors. Success in work
extends beyond the idea of a linear career, beyond ‘climbing
up the ladder’, to personal fulﬁlment more widely. Work shall
be meaningful and enriching.

More so than just paying rent, work shall open
experiences, discoveries, reﬂect personal
hobbies and philosophies
(Institute of Leadership & Management (ILM) and Ashridge
Business School, 2011). Eco-consciousness and sustainability, both of work itself and the work environment are core
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features of this new priority set (iOpener Institute for People
and Performance, 2012).
There is an unsettling reason that it is mainly young entrepreneurs who reﬂect this in oﬃce choice – they are themselves part of Generation Y. However, senior management in
most companies today comes from the Baby Boomer generation which is frequently associated with other attributes:
workaholic and earnings oriented (Pew Research, 2010), and
struggles to realise that a growing part of their workforce
has an entirely diﬀerent values and priorities. Company
reward structures and employee priorities are increasingly
misaligned. This creates systematic talent acquisition, development, and retention problems. In a global war for talent
and competitiveness, companies cannot ignore or sideline
this culture clash.
A biomimetic oﬃce is a container that can absorb Millenni-

By 2025, Millennials will comprise 75% of
the global workforce (BPW Foundation, 2011;
Deloitte, 2014). Neither should property
developers forget to build for the future
generation. As more Millennials move into
decisionmaker positions, the real estate sector
needs to be ready to cater to their preferences.
als’ preferences. Productivity, feelgood factor, and ecologically sustainable philosophy together create an environment
that allows companies to get ready for nurturing a Millennial
workforce.
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Conclusion and Outlook

The oﬃce has always been in ﬂux. But despite technologies,
management styles and sociodemographic proﬁles of their
occupants transforming, the physical structure of the oﬃce
has remained unchanged. Bricks and mortar may have been
replaced by steel and glass, but the underlying philosophy
of what an oﬃce should be and what it should provide has
not adapted. Global competition for revenue and talent, and
the rise of the economy of creativity are new coordinates in
which the oﬃce needs to rethink its future. The idea of technology as a solution alone appears shortsighted.

An ever more technologically connected
work environment from an architecture and
design perspective, requires the application of
biological principles to make work economically
more viable, attractive, and competitive.
Buildings have changed history before. The modern hospital reﬂected advances in medicine and a shift from isolating
sick people to curing them. The dungeon, tellingly called
‘oubliette’ in French, literally was a place where people were
forgotten. The modern prison building coincided with a new
mindset of dealing with criminals, focussing on social reintegration and control rather than pain. Today, the world of
work is rapidly changing beyond recognition. Yet it misses its
architectural form that supports and enables this change.

Building for the future of society and economy is
an issue that corporations and developers alike
cannot longer ignore.
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