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INTRODUCTION 
Exposure to chemicals, noise, radon, dust and humidity is the cause of a wide range 
of issues, which compromise health, well-being and productivity. The number of 
scientific publications that highlight the link between indoor environment, people's 
health and well-being is progressively growing. Several factors have been taken into 
consideration, but air healthiness plays a primary role. 

 Source: The financial Case for high performance buildings, Stok, 2019  

Dangerous substances are released by buildings, building materials, internal 
equipment or produced by indoor human activities. Therefore, environmental health 
is an essential value for all companies, large and small, promoting health. 
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PROJECT 
This project has studied the effects of plants on indoor and outdoor pollution and 
has founded a positive relationship between the presence of plants and the 
reduction of some pollutants (especially VOCs).  

For this purpose a quality environment monitoring has been carried on modifying  
the conditions in a controlled manner over time. 

The environment observed is an open space office of about 50 square meters, with 
12 workstations equipped with PC, occupied from 8 am to 7 pm, with peaks levels 
from 9 am to 5.30 pm. 

In the office there is also a multi-function printer, in addition to 3 fan-coils, for 
heating  and cooling. The room has natural ventilation. Daily office cleaning takes 
place between 6 and 7 am.  

The test lasted 10 weeks, from September 21 to November 29, 2019. This period 
was divided into 3 phases: 

- From 21/9 to 4/10 there were no plants in the monitored environment 

- From 5/10 to 15/11 3 plants were placed in the environment (about 1 every 15m2) 

- From 15/11 to 29/11 the number of plants was doubled. 

3 varieties of hydroculture plants were chosen: 

- Dracaena Reflexa (h. 90-100 cm) 

- Clusia Rosea (h. 90–100 cm) 

- Elegant Schefflera (h. 90-100 cm). 

The project has been developed by Nuvap, in collaboration with HW Style. 

                                                                         Impact of plants on environmental quality 3



OBSERVATIONS 
During the project, the concentration of pollutants appears to be significantly 
affected by the presence of people in the office, as there is a progressive lowering 
environmental quality during the day, with a sensitive improvement over the 
weekend. 

3 pollutants have shown greater variations during the period of monitoring: dusts, 
VOCs (Volatile Organic Compounds) and formaldehyde. 

Dusts increase in conjunction with the daily cleaning but the average remains low. 

With regard to formaldehyde, only 3 peaks were detected during 10 weeks and, 
however, they never exceeded the attention threshold. Indeed, the highest 
concentration detected was 0.12 ppm (parts per million), against a first attention 
threshold of 0.2 ppm. 

The 3 phenomena occurred in 3 distinct and apparently unrelated moments: 

- between the evening of the 23rd and the morning of the 24th September 
(Monday-Tuesday) 

- between the evening of the 27th and the afternoon of the 28th September 
(Friday-Saturday) 

- between the afternoon of the 6th and the morning of October the 8th 
(Friday-Sunday). 

It was not possible to trace the source of this event. In any case, after the plants' 
introduction this phenomenon disappeared.  

VOCs’ dynamics are the most interesting.  

A difference of 13% in the value of the VOCs’ concentration has been observed 
between the first week of monitoring and the last one. Trend is evidently 
downwards, despite the heating from October 15th on (figure 2). 
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The graph shows the weekly VOCs’ concentration data.  

The green bars show the concentration in the first week after the introduction of 
plants: on the 4th October the first 3 plants were introduced and on the 16th 
November 3 more have been added (doubling the number of each type of plant). In 
both cases there is an evident reduction in the VOCs’ concentration. 

The red bar indicates the concentration of volatile organic compounds in the week 
with heating on. It is interesting to see what happens around this event: the week 
preceding 15/10 (date of switching on), there is an average weekly VOCs’ 
concentration of 216.86 ppB. In the following week, the average weekly 
concentration rose to 259.15 ppB, and then gradually declined in the following 
weeks. It takes two weeks before VOCs’ concentration returns to a level comparable 
to the week before switching on. 

The deterioration of the environmental quality is evident, but it is also clear that this 
effect is broken down by letting the plants act.  

The benefits are amplified when the number of plants increases.  

Some monitored parameters were not detected (for example carbon monoxide was 
absent) or they showed insignificant values.  

During the 10 weeks, the Nuvap Index was also calculated, an index of 
environmental health, which has a value between 1 and 10 and takes into account a 
series of data as the average concentration and dynamics of each individual 
pollutant, as well as the weight of each pollutant and their effects on human health.  

In the monitored office, during the 10 weeks, the value of the Nuvap Index was 
between 6.7 and 8.7, placing this environment among those more virtuoso. 

In fact, in the Nuvap research "Indoor environmental quality in 100 Italian offices", 
the Nuvap Index detected was insufficient in 20% of the companies monitored. The 
same index was higher than 8 in only 19% of the offices considered.  

The same research shows that the main pollutants compromising the environmental 
quality are Gas Radon, VOCs and Formaldehyde. 
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VOLATILE ORGANIC COMPOUNDS 
VOCs (Volatile Organic Compounds) are organic chemical compounds which are 
volatile at ordinary temperatures and pressure conditions. Usually VOCs’ data do 
not include CO, CO2, carbonic acid, carbonates and ammonium carbonate. 

SOURCES 
In buildings, VOCs are released into the air as gases, from liquid or solid 
substances. Among the main sources there are cosmetic products or deodorants, 
heating systems, cleaning products (detergents and disinfectants), emissions from 
clothes recently treated in laundries, cigarette smoke and work tools’ emissions, 
such as printers and copiers, corrective fluids and carbonless paper, graphic 
materials. 

Other important sources of pollution are the occupants of the environment 
themselves (through breathing and body surface area), building materials and 
furnitures (glues, adhesives, solvents, paints), insect repellents and air fresheners,  
fuel depots and car products.   

VOCs’ concentration is always higher inside buildings (up to 10 times higher) than 
outside. In fact, many polluting sources are concentrated in the buildings also 
because of limited ventilation. 

RISKS 
VOCs can be the cause of a wide range of effects, ranging from sensory discomfort 
to serious health alterations. The most frequent health effects include irritation of 
eyes and respiratory tract, dizziness, headache, visual disturbances and memory 
problems.  

Some of the substances belonging to this group are classified as carcinogenic to 
humans (benzene) or to animals (carbon tetrachloride, chloroform, trichlorethylene, 
trichloroethylene). 

MONITORING 
Monitoring was conducted with a ProSystem N1Plus Nuvap 
device, able to monitor up to 20 environmental quality 
factors like high and low frequency electromagnetic fields, 
radon, radioactivity, noise, dusts, formaldehyde, VOCs, 
CO2, CO, CH4 and other minor parameters. 

Sampling took place with continuous monitoring and data 
were updated approximately every 15 minutes. 
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PLANTS 
Over the past 30 years many studies have been published highlighting the 
beneficial effects of plants in closed environments and, in particular, in the offices. 

The growing focus on biophilia has highlighted how the presence of plants can 
guarantee a more welcoming and harmonious working environment, acting on the 
mental and emotional sphere and promoting more serenity, creativity, concentration 
and productivity.  

With respect to the issue of environmental health, it is recognised  that plants can 
reduce the presence of some pollutants. Here below is some essential information 
on the plants used in the project. 

 

DRACAENA REFLEXA  
It is an evergreen shrub plant, native of Madagascar, 
Mauritius and other oceanic islands. 

It has long, lanceolate leaves, green or white or cream 
variegated. It is grown in pots as a houseplant and it 
prefers a bright location, away from direct sunlight. The 
ideal temperature is between 16 ° and 24 ° C. 

 

CLUSIA ROSEA 
It is an evergreen plant, native of south-central America 
and Oceania. 

It is characterised by large branches, obovate and 
leathery leaves. It needs good lighting, away from direct 
sunlight.The ideal temperature is between 18 and 30 °C. 

 

SCHEFFLERA ELEGANTISSIMA 
It is an evergreen shrub native of Australia. It grows 
erect, with a roundish top.  

Stems are flexible, green, often spotted;  leaves are 
palmate, composed, consisting of 7-10 leaflets. It is 
grown in a semi-shaded place with good brightness but 
away from direct sunlight, with a constant temperature 
between 18 ° and 25°. 
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Nuvap intends to redefine life quality and safety standards for all of its customers, through an 
innovative platform for indoor pollutants monitoring.  

Since 2014 the company has been involved in indoor environmental quality, promoting people's 
health and healthiness of working, studying and living environments. 

Nuvap solutions allow to monitor, evaluate and communicate indoor environmental quality, by 
considering up to 26 environmental parameters, including many chemical and physical pollutants, 
like formaldehyde, electro-smog and radon gas. The company development is focused on 
technologies for detection and analysis of environmental data. The intellectual property is protected 
by international patents. 

In 2017, Nuvap won the Edison Pulse award for 'Best Smart Home Technology'. In 2019 it won the 
eHealth4all award for the best prevention technology with research on the benefits of prevention of 
diseases and disorders related to indoor pollution, in working environments of the tertiary sector. 

The engineering laboratories of Nuvap are in Pisa and the commercial offices in Milan. 

      

HW Style is an Italian company founded in 1988, leader in Italy in design, realisation and green care 
for indoors and outdoors. The company started its business by supplying hydroculture plants for 
interior furnishings, then expanding its services with green and outdoor projects and events set-up, 
till the complete landscaping management. The team includes qualified designers and green 
specialists who work in partnership with prestigious Italian and international designers and architects. 
With a highly specialised staff of gardeners, HW Style manages, maintains and guarantees the green 
quality, carrying out all the ordinary and extraordinary maintenance operations. 

Passion and experience lead the company in creating unique green spaces capable of inducing 
good emotions and well-being, respecting the guidelines of biophilic design. Cities, structures and 
environments capable of getting back in contact with our own true roots, beauty and natural 
aesthetics, recreating an atmosphere positively influencing our well-being, productivity and mood.  

Bringing green where it is missing is not only the HW Style slogan, but more than ever a common 
necessity. 
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