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WHAT DOES GREENERY DO?

 › Plants in offices purify the air: they reduce 
concentrations of CO2 and volatile organic 
compounds, keeping the air fresh and 
healthy.

 › Outdoor vegetation curbs heat in and 
around buildings in the summer, lowering 
heat stress and reducing the need for 
air-conditioning.

 › Green roofs and façades increase insulation 
capacity, reducing both heating and cooling 
expenditure.

 › Office plants release water vapour which 
humidifies the air, reducing headaches and 
improving concentration

 › ‘Green views’ also boost concentration and 
aid recovery from stress.

 › Green environments encourage people to 
undertake activities such as a lunchtime 
walk, keeping staff alert and healthy. Long 
periods of sitting adversely affect health.

Greenery in and around offices and other working environments is good for the climate and has a positive effect on the 
health and general well-being of employees and visitors. It also improves concentration, reduces stress and boosts labour 
productivity. This document provides information on the benefits of greenery in relation to work and well-being, including 
references to scientific literature. It concludes with some tips on how to ensure the successful and beneficial inclusion of 
greenery.

APPLICATIONS 

 › Green roofs and façades.

 › Green indoor office walls.

 › Indoor plants in the company restaurant, 
central spaces and offices/conference rooms.

 › Green partitions and mobile planters.

 › Attractive landscaping of the office 
premises, including green borders, hedges 
and trees.

 › Companies can include the use of vegetation 
in their sustainability policy, projecting a 
‘greener’ image.

PROVEN SUCCESS

 › A study in Norway showed that office 
workers without an outdoor view from their 
desk were five times more likely to put a 
plant in their office than those with a view.1

 › A Danish study revealed that office staff with 
a ‘green view’ were happier with their view. 
This happiness in turn correlated positively 
with (self-reported) productivity levels.2

 › In an experimental working environment 
study, employees with a view of plants 
completed a concentration test 19% faster 
than those in a room without plants.3

Sources:
1 T. Bringslimark, T. Hartig & G.G. Patil (2011), Adaptation 

to windowlessness: Do office workers compensate for a 
lack of visual access to the outdoors? Environment and 
behavior:0013916510368351.

2 L. Lottrup, U.K. Stigsdotter, H. Meilby & A.G. Claudi (2015), 
The workplace window view: A determinant of office 
workers' work ability and job satisfaction. Landscape 
Research 40(1):57 75.

3 M. Nieuwenhuis, C. Knight, T. Postmes & S.A. Haslam (2014), 
The relative benefits of green versus lean office space: Three 
field experiments. Journal of Experimental Psychology: 
Applied 20(3):199.
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TEMPERATURE

Higher percentages of built-up and surfaced areas generally result in higher temperatures (the ‘heat-island’ effect). This 
applies not only to cities, but also to industrial and business estates. This effect occurs in both metropolitan and provincial 
cities and village centres, and increases as built-up areas become denser. Measured in the Netherlands, maximum differences 
in ambient temperature due to the heat-island effect vary from one to several degrees Celsius, with peak values reaching 
around 8 ºC and incidental values even exceeding 10 ºC. Heat stress reduces productivity, and extreme values or long duration 
can affect the health of staff. Research has shown that 35% of urban areas in the Netherlands already experience heat stress 
at least seven days a year. Rising urban density and further global warming will increase the frequency of periods of heat 
stress. Areas with lots of greenery stay cooler than surfaced city areas, and this cooling effect on the environment helps 
reduce urban warming.

HOW GREENERY WORKS

 › Greenery provides cooling by blocking solar radiation (i.e. providing 
shade) and aiding evaporation; a 10% increase in urban vegetation 
reduces the heat-island effect in the relevant zones by an average of 0.6 ºC.1

 › Green roofs (potentially in combination with green façades) lower 
temperatures in large buildings and factories, reducing the associated 
costs of cooling or production losses. They also extend the lifespan of 
roof cladding, which reduces maintenance costs.2

 › Shade trees above car parks reduce fuel evaporation from tanks and 
reduce heat in car interiors.3

 › Planting vegetation helps reduce environmental heat stress, and is most 
effective when the cooler air coming from the greenery can flow freely 
through the area.4

 › Greenery in industrial areas and business estates also helps to trap CO2.5

RECOMMENDATIONS

 › Green roofs atop offices and factories reduce heating and cooling costs 
and extend the roof lifespan.

 › More vegetated surfaces and planting trees on nature strips in industrial 
and business estates improves local quality of life by helping to reduce 
the heat-island effect.

 › Planting shade trees in and around car parks creates a comfortable 
outdoor environment, and helps cool parked cars.

 › More large-scale green landscaping in industrial and business estates 
helps create a more pleasant climate in general.

 › More practical information is available in the Urban Greenery – Climate 
and Temperature fact sheet (http://edepot.wur.nl/460543).

Compilation: Wageningen University & Research:  
dr.ir. J.A. Hiemstra, dr. S. de Vries en ir. J.H. Spijker

Sources:

1 G.J. Steeneveld, S. Koopmans, B.G. Heusinkveld, L.W.A. van Hove & A.A.M. Holtslag 
(2011),Quantifying urban heat island effects and human comfort for cities of variable size and urban 
morphology in the Netherlands. Journal of Geophysical Research. D, Atmospheres 116 (D20129).

2 M.E.C.M. Hop & J.A. Hiemstra (2013), Ecosysteemdiensten van groene daken en gevels. Een 
literatuurstudie naar diensten op het niveau van wijk en stad. [The ecosystem services provided 
by green roofs and walls: a literature study on services at district and city level]. Wageningen UR – 
PPO.

3 K.I. Scott, J.R. Simpson & E.G. McPherson (1999), Effects of tree cover on parking lot microclimate 
and vehicle emissions. Journal of Arboriculture 25(3):129 142.

4 L.W.A. van Hove, C.M.J. Jacobs, B.G. Heusinkveld, J.A. Elbers, B.L. van Driel & A.A.M. Holtslag 
(2015), Temporal and spatial variability of urban heat island and thermal comfort within the 
Rotterdam agglomeration. Building and Environment 83:91 103.

5 Z.G. Davies, J.L. Edmondson, A. Heinemeyer, J.R. Leake & K.J. Gaston (2011), Mapping an urban 
ecosystem service: Quantifying above ground carbon storage at a city wide scale. Journal of Applied 
Ecology. Doi:10.1111/j.1365 2664.2011.0202.x.
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AIR QUALITY

The major air pollutants in urban areas (nitrous oxides (NOx), particulates (PM10/PM2.5) and volatile organic compounds 
such as benzene) come from industry and traffic. Long-term exposure to these substances leads to lung problems and 
cardiovascular disease. Although air quality at most locations in the Netherlands complies with standards, this does not 
mean the risk is eliminated entirely. According to recommendations by the WHO, continuing to tighten the PM2.5 standard 
in the Netherlands would extend the average lifespan by three months, reduce premature deaths by 600 and lower sick days 
by 1.5 million per year. In industrial areas, dense traffic is often a local source of particulate matter (soot) and nitrous oxides. 
Industrial pollutants are generally released through chimneys, and dissipate into higher atmospheric layers. Because of its 
filtration and screening effects, greenery can play a role in supporting policies to improve air quality at the source.

HOW GREENERY WORKS

 › All forms of vegetation help remove particulates and other pollutants 
from the air. Gaseous contaminants are absorbed by leaves, and 
particulates are filtered passively.1

 › Evergreen conifers are most effective at trapping particulates; broad-le-
aved trees with large, fuzzy or sticky leaves are a good alternative. 
Trees with flat, broad leaves are most suitable for absorbing ozone and 
nitrogen dioxide. Species that secrete large amounts of volatile organic 
compounds should be avoided.1

 › Plants can also improve indoor air quality, particularly by trapping 
volatile organic compounds (VOCs) such as benzene and formaldehyde 
emitted by construction materials.2

 › Trees are most effective due to their size and volume: the average city 
tree traps 100 grams of particulate matter per year.3

 › Other types of greenery also help purify the air: 1 m2 of ivy collects 4-6 
grams of particulate matter per year, and a stonecrop roof catches 0.15 g/
m2.4

 › Dense vegetation can also be used to shield neighbouring residential 
areas and sensitive buildings such as schools and hospitals against the 
pollution caused by busy traffic on business estates.5

 › Staff in office spaces that contain plants rate the air quality more highly.6

RECOMMENDATIONS

 › Increase the amount of roadside vegetation to raise filter capacity. Large 
and healthy trees are the most effective, so be sure to provide good 
growth conditions.

 › Large green areas help improve regional air quality.

 › Shade in car parks limits evaporation of fuel from fuel tanks, raises 
comfort upon departure and lowers energy consumption by air-
conditioning systems.

 › Due to the importance of environmental air exchange on air quality, 
vegetation around industrial and business estates should be planted to 
allow for effective air circulation.

 › Dense vegetation at the edge of an estate can help shield residential 
areas and sensitive buildings (schools, hospitals, aged care facilities) 
against pollution from local sources (traffic especially).

 › To improve air quality in working environments, use species with 
a strong air-purifying effect, such as the Peace Lily (Spatiphyllum), 
Calathea, Chlorophytum, Areca, Dracaena and ferns.

 › More practical information is available in the Urban Greenery – Air 
Quality fact sheet (http://edepot.wur.nl/460539 

Sources:
1 J.A. Hiemstra, E. Schoenmaker van der Bijl & A.E.G. Tonneijck (2008), Bomen een verademing voor 

de stad [Trees in the city – a breath of fresh air]. Published by PPH/VHG.
2 R.A. Wood, M.D. Burchett, R. Alquezar, R.L. Orwell, J. Tarran & F. Torpy (2006), The potted plant 

microcosm substantially reduces indoor air VOC pollution: I. Office field study. Water Air Soil 
Pollution 175:163–180.

3 T. Bade, G. Smid & F. Tonneijck (2011), Groen loont! Over maatschappelijke en economische baten 
van stedelijk groen [Greenery is worth it! On the social and economic benefits of urban vegetation]. 
De Groene Stad, Apeldoorn. 

4 M.E.C.M. Hop & J.A. Hiemstra (2013), Ecosysteemdiensten van groene daken en gevels. Een 
literatuurstudie naar diensten op het niveau van wijk en stad. [The ecosystem services provided by 
green roofs and walls: a literature study on services at district and city level]. Wageningen UR – PPO.

5 S. Teeuwisse, L. Haxe & A. van Alphen (2013), Schone lucht; groen en de luchtkwaliteit in de stad. 
Eindrapport Interregproject ‘Toepassing functioneel groen: luchtgroen, klimaatgroen, sociaal 
groen’ [Clean air; greenery and urban air quality. Final report from the interregional project titled 
‘Functional applications of greenery: for air, climate and society’]. Publication by the Municipality 
of Tilburg/Municipality of Sittard-Geleen/Royal Haskoning DHV Rotterdam.

6 M. Nieuwenhuis, C. Knight, T. Postmes & S. Haslam (2014), The relative benefits of green versus lean 
office space: Three field experiments. Journal of Experimental Psychology: Applied 20(3):199 214.
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Sources:

1 I.J.M. Hendriksen, M. Middelkoop & J.C.A.M. Bervaes (2003), Wandelen tijdens de lunch [Lunchtime 
walks]. TNO Arbeid.

2 M. Oppezzo & D.L. Schwartz (2014), Give your ideas some legs: The positive effect of walking 
on creative thinking. Journal of Experimental Psychology: Learning, Memory, and Cognition 
40(4):1142 1152.

HOW GREENERY WORKS

 › Attractive green outdoor areas encourage employees to go outside for a 
walk during breaks.1

 › These same areas can also be used for ‘walking meetings’, which help 
boost creativity.2

RECOMMENDATIONS

 › Create attractive green surroundings suitable for walking.

 › Create a company culture that encourages outdoor walks during breaks.

 › Attractive routes through green landscapes will encourage staff to cycle 
to work. Ensure there are bike facilities available.

 › Green spaces indoors invite staff to take quick breaks and are useful for 
brief walking meetings.

PHYSICAL ACTIVITY

A lack of physical activity (and, by extension, obesity) is a key risk factor for health. It is the largest cause of illness, after 
smoking. Obesity increases the risk of diabetes and cardiovascular disease. According to Dutch health standards, one-third 
of adults do not get enough physical activity (i.e. activity that is considered at least ‘moderate’). Until recently, no distinction 
was drawn between light physical activity and sedentary behaviour (e.g. sitting). However, there is increasing evidence that 
sedentary behaviour is a risk factor in itself; sitting is even being called ‘the new smoking’.



greenery and work
More information on the effects of greenery

Compilation: Wageningen University & Research: dr.ir. J.A. Hiemstra, dr. S. de Vries en ir. J.H. Spijker

JOB SATISFACTION & PRODUCTIVITY

Infectious diseases used to be the primary cause of sickness absence. Nowadays however, they have been replaced by lifestyle-
related conditions such as cardiovascular disease, and conditions related to depression and anxiety. Chronic stress is a key 
risk factor in this regard. In addition to physical health, job satisfaction is also important, which includes satisfaction with 
the physical and other elements of the working environment. Stress, including work stress, can also impact mental health. 
‘Burnout’ and other psychological conditions top the list of work-related illnesses. According to the Netherlands Organisation 
for Applied Scientific Research (TNO), excessive workloads and work pressure were responsible for 7.5 million sick days in 
2014. Plants in the workplace can help prevent and reduce these problems.

HOW GREENERY WORKS

 › Plants in office spaces reduce stress and improve the ability to concen-
trate.1

 › Office plants increase workplace satisfaction.2

 › Having a substantial number of plants in the workplace improves 
thermal comfort. Their presence moderates the actual and perceived 
temperature in the space and boosts productivity.3

 › Green office views are also associated with lower stress, which can also 
be influenced by levels of daylight.4,5

 › The availability of green outdoor areas that can be used during breaks 
is also associated with both reduced stress5 and higher workplace 
satisfaction.6

 › Research in the Netherlands and Great Britain showed a 15% increase in 
productivity in office spaces containing plants.7

RECOMMENDATIONS

 ›  Put plants in the workplace and in other locations frequented by 
employees (e.g. the company restaurant).

 › Create views of outdoor greenery, from desks especially.

 › Create pleasant green outdoor spaces that can be used by employees to 
relax and ‘take some time out’.

 › In large buildings, create green indoor spaces where employees can take 
a short break or hold meetings in green surroundings.

Sources

1 A. Smith, M. Tucker & M. Pitt (2011), Healthy, productive workplaces: Towards a case for interior 
plantscaping. Facilities 29(5 6):209 223. R.K. Raanaas, K.H. Evensen, D. Rich, G. Sjøstrøm & 
G. Patil (2011), Benefits of indoor plants on attention capacity in an office setting. Journal of 
Environmental Psychology 31(1):99 105.

2 A. Dravigne, T.M. Waliczek, R.D. Lineberger & J.M. Zajicek (2008), The effect of live plants 
and window views of green spaces on employee perceptions of job satisfaction. HortScience 
43(1):183 187.

3 G. Mangone, S.R. Kurvers & P.G. Luscuere (2014), Constructing thermal comfort: Investigating 
the effect of vegetation on indoor thermal comfort through a four season thermal comfort Quasi  
Experiment. Building and Environment 81:410 426.

4 K. Gilchrist, C. Brown & A. Montarzino (2015), Workplace settings and wellbeing: Greenspace use 
and views contribute to employee wellbeing at peri urban business sites. Landscape and Urban 
Planning 138:32 40.

5 R. Berto (2014), The role of nature in coping with psycho physiological stress: A literature review 
on restorativeness. Behavioral Sciences 4(4):394 409. T. Hartig, R. Mitchell, S. de Vries & H. 
Frumkin (2014), Nature and health. Annual Review of Public Health 35:207 228.

6 L. Lottrup, P. Grahn & U.K. Stigsdotter (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.

7 M. Nieuwenhuis, C. Knight, T. Postmes & S. Haslam (2014), The relative benefits of green 
versus lean office space: Three field experiments. Journal of Experimental Psychology: Applied 
20(3):199 214.
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This document is one of a series of five on 
the added value provided by greenery in 
our living environment.

The other documents take a closer look 
at Residential, Education and Healthcare 
environments.

All the documents and large amounts of 
background information can be found 
through the Greenery and Well-being portal 
of www.groenkennisnet.nl.

FURTHER INFORMATION

There are many real-life applications and 
studies that illustrate and demonstrate the 
added value of vegetation.

Other useful sources of information include:

› https://www.groenkennisnet.nl/nl/ 
groenkennisnet/portalen/leefomgeving/ 
groen en welbevinden.htm

› https://ruimtelijke adaptatie.nl/hulpmidde 
 len/factsheets groen/

This also provides a table listing 120 tree 
species and their specific benefits as 
vegetation.

 › www.degroenestad.nl

› www.royalfloraholland.com

› www.wur.nl

› A useful tool for the design of a green 
healthy city is available on https://tools.
wenr.wur.nl/groenegezondestad/

Specific questions on topics such as 
reference projects, research results, etc. can 
be sent directly to joop.spijker@wur.nl

The Green Agenda is a programme by Royal FloraHolland, 

De Groene Stad and Wageningen University & Research. It is 

sponsored by the Horticulture & Propagation Materials Top 

Sector.


