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ABSTRACT 
 

Numerous studies have been conducted on urban trees, analysing such topics as composition, 

thickness, height and health status for purposes of tree management. Through a review of the 

literature, we not only focus on the aesthetic aspects of urban trees, but also analyse their 

environmental, social and economic benefits. The review is divided into three sections. First, 

studies on the environmental benefits of urban trees were reviewed, including the biotic and 

abiotic factors that are closely related to the quality of life in urban areas. These benefits 

include air, temperature, air pollution, water conservation and increased biodiversity. Secondly, 

the social benefits of urban trees for the community were analysed, stressing the importance of 

trees for citizens’ physical and psychological well-being. It has been shown that urban areas 

that are well provided with trees usually have lower levels of violence and crime. Thirdly, the 

review shows that urban trees can provide direct economic benefits such as increased property 

values. The review clearly demonstrates that urban trees not only contribute to the aesthetic 

quality of open urban spaces, but are strategic to improving the quality of life and sustainability 

of urban areas. 

 

 

Key Words: Urban trees, Benefits, Silviculture, Urban Forestry. 
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1. INTRODUCTION 
 

The city is the cultural landscape par excellence where great changes have taken place in 

terms of patterns of establishment in recent decades. Although, initially, cities were mainly 

integrated into their natural surroundings, thus equipping them with all the basic physical, social 

and natural services, they have evolved into large metropolitan areas with a multitude of 

functions (leaving a profound mark on the environment) (Curihuinca, 2001).  

On the other hand, we find ourselves in a situation where the world’s population is rising 

steadily. According to forecasts, by the year 2050 the world’s population will number some 

9,300 million people, 97% of whom will live in developing countries. Despite this enormous 

growth, the demographic increase in the world’s population is unevenly distributed. Indeed, 

80% of this increase in population has occurred in cities. In 1990, 540 million people lived in 

the 100 largest cities of the world.  Today, only 3 out of the 10 most populated cities are 

located in developed regions (Tokyo, New York  and  Los Angeles), while the rest belong to the 

Third World or developing countries. 

Since their origins, Latin American countries have enjoyed a close relationship with the 

environment that surrounds them.  Cities in this part of the world were established in places 

offering many environmental advantages, thus placing them at an advantage over other First 

World countries.  Let us not forget that the model of “Chinampas” of Xochimilco in Mexico City 

and tree-based agriculture was designed by the Aztecs and still prevails, or that the 

Chapultepec Forest in the same city was designed and maintained as a sanctuary-garden by 

the Aztecs. However, in recent decades, the increase in population and new economic patterns 

are leading to the creation of cold and uninviting urban landscapes, cornering citizens into 

small naturalised enclaves, most of which are far removed from their residential surroundings. 

This struggle for space forces citizens to define their priorities and needs when perceiving how 

they want their district to be, meaning that, in many cases, the presence of green acquires 

elitist connotations. There is no doubt nowadays that green spaces and urban trees have 

become another element of a city’s image, providing extensive areas with environmental, social 

and economic benefits, as well as modifying the urban space in which they are planted. 

Furthermore, society has become increasingly concerned with the importance of environmental 

values. Ecological relationships are now considered to be of vital importance and citizens are 

preoccupied about their current well-being, consumption and the poor exploitation of natural 

resources.  

This review is a summary of the data acquired regarding interests, concerns and awareness 

about trees whilst Dr. Carlos Priego-González de Canales was conducting his doctoral studies 

in the PhD programme in Environmental Sciences in Chile.  For a period of four years, the 
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author traveled to the main cities of the country where he discovered the enormous 

environmental problems troubling them. After numerous conversations with directors of the 

Parks and Gardens Departments on the shortage and poor state of urban trees, he concluded 

that there exists great ignorance concerning this important subject. 

This review is the result of those experiences and a long and thorough search of various data 

bases and the study of scientific documents, press articles and international organizations 

devoted to the study and research of urban trees.  During the writing of this review, access to 

scientific journals in both paper and electronic format on the subject of Urban Ecology in Latin 

American countries was very difficult. Books and written documents were purchased in Europe 

and North America, taking advantage of trips made by staff at the Eula-Chile Environmental 

Research Centre of the University of Conception, Chile.  Contact was also made with authors 

of recent research studies, who generously sent some of their publications.  Dr. Carlos Priego-

González de Canales also attended urban scenery and landscape seminars throughout Chile. 

The aim of this review was to produce a document that brings together the most important 

information and the most relevant bibliographies on the benefits of urban trees for society by 

incorporating studies and bibliography from the fields of urban planning, architecture, 

climatology, botany, environmental chemistry, medicine, economics, psychology and sociology. 

The review was made with the aim of increasing the awareness of policymakers, greenspace 

managers, natural resource planners and residents who are concerned about their 

environment. 

 

2. ENVIRONMENTAL BENEFITS 
 

2.1. The effects of urban trees on air quality. 
 

2.1.1. Urban Microclimate. 

Temperature is a sensitive meteorological variable in urbanisation processes. Higher 

temperatures are recorded in city centres than in natural surroundings. This urban effect on the 

superficial thermal field in the city is called a “heat island,” (López et al, 1991; Akbari et al, 

1992; Moreno, 1994; Tso, 1996; Camilloni & Barros, 1997; Álvarez, 1998; Klysik & Fortuniak, 

1999; Saaroni et al, 2000). Some of the main factors that cause this phenomenon include: 

constructed spaces that store and emit heat, the layer of atmospheric contamination, the low 

evapotranspiration rate in urban centres, products of tiny green areas and ground 

impermeability, heat given off by automobiles and industrial activity (Santibañez & Uribe, 

1993). 
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Howard (1833) first referred to this phenomenon in his study “The Climate of London,” when 

comparing the temperatures and humidity of the environs of the city of London, attributing this 

difference in temperature to the intensive uses of fuels. 

Numerous studies on this subject have been published in North America and Europe, where 

the moderating effect of trees on temperature and humidity in urban areas has been 

demonstrated by comparing data from streets with and without trees (Heisler & Herrington, 

1976). 

Olmos (1991) and Peck & Callaghan (1999) affirm that vegetation directly influences city 

temperatures, cushioning the summer rigors and decreasing the intensity of heat islands. This 

fact is further justified, among other reasons, by an increase in surfaces which are protected 

from solar radiation by the shade of the trees. On the other hand, vegetation increases the 

environmental humidity thorough transpiration and field irrigation, with a consequent thermal 

relief (Bernatzky, 1969).  

Leonard (1972) found that the transpiration of a mature tree corresponds to a refrigerator with a 

capacity of more than 150,000 thermal units/BTUs per day. A large mature tree is able to 

transpire 450 litres of water per day. This enables it to consume 1000 MJ of caloric energy in 

order to carry out the transpiration process, thus lowering urban temperatures (Hough, 1989). 

On the other hand, Montolío (1988) used luxometry and radiometry to determine and quantify 

measurements of the beneficial effects of a tree-lined road in the city of Valencia (Spain). 

Studies conducted by the School of Agricultural and Livestock Sciences at the University of 

Entre Ríos (Argentina) and by Saito et al. (1991) have demonstrated that significant differences 

exist between the patterns studied in buildings surrounded by green zones, than those without 

them. In some cases, temperatures can be as much as 4°C hotter and there can be as much 

as an 11% difference in humidity in areas without green zones. 

The importance of vegetation in the city depends on the urban areas themselves and on the 

type of vegetation and its configuration (Bernatzky, 1983; Wilmers, 1991; Svensson & Eliasson, 

1997). Honjo & Takakura (1991) found that the benefits of vegetation in terms of climatic 

effects are greater in areas with a larger surface area of vegetation than in others with a 

smaller surface area. 

 

2.1.2. Atmospheric pollutants 

Trees reduce the gaseous agents that pollute the atmosphere by attracting them through the 

stomas of the leaves. Once within the leaves, they react with the internal structures (Smith, 

1978; 1990). Doubtless, vegetation plays a key role in reducing small particles that are 

suspended in the atmosphere.  Some particles can be absorbed by the trees (Ziegler, 1973; 

Rolfe, 1974; Givoni, 1991), although most of the particles that are intercepted are retained on 
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the surface of the plant. These particles located on the surface will return to the system when 

the leaves fall off or when they are washed off by the action of rain. In this way, trees constitute 

an effective way of temporarily retaining many atmospheric particles. 

In 1994, the trees in New York City eliminated approximately 1,821 metric tonnes of 

atmospheric polluting agents, saving the city some $9.5 million. The improvement in the air 

quality of New York due to the removal of pollution by trees during the daytime during the in-

leaf season averaged 0.47% for particulate matter, 0.45% for ozone, 0.43% for sulphur dioxide, 

0.30% for nitrogen dioxide and 0.002 for carbon monoxide. The elimination of these polluting 

agents by the urban trees of New York City was greater than in Atlanta (1,196 tons; $6.5 

million) and in Baltimore (499 tons; $2.7 million). However, the elimination of polluting agents 

per m2 of covered surface was similar among the cities (New York: 13.7 grams/m2/year; 

Baltimore: 12.2 grams/m2/year; Atlanta: 10.6 grams/m2/year). The percentage of polluting 

agents that are eliminated varies according to the amount of atmospheric pollution, duration of 

the leaves on the trees, precipitation, and other variables. Healthy trees that are larger than 77 

cm in diameter eliminate approximately 70 times more annual atmospheric pollution (1.4 Kg/yr) 

than trees that are smaller than 8 cm in diameter (0.02 Kg/yr) (Nowak, 1994a; 1994b). 

 

2.1.3. Carbon absorption: CO2 cycle 

The rapid expansion of cities, a phenomenon that is associated with an increasingly 

industrialised world, has likely contributed to global warming and climatic change.  There is no 

doubt that carbon dioxide is one of the gases responsible for the global warming effect, 

affecting atmospheric contamination.  In 1990 the European Union, Russia and Japan 

contributed 50.2% of the CO2 emissions to the planet’s atmosphere. It is estimated that the 

urban trees in Syracuse store some 163,500 tons of carbon and have an annual carbon uptake 

of 3,870 tons/yr . As CO2 is an important greenhouse gas that contributes to global warming, 

the value of the effect of urban forests on carbon is estimated at $3 million for storage and 

$71,500/yr for uptake. (Nowak et al, 2001) 

Cities have always been the largest consumers of energy. The use of fossil fuels by vehicles 

has caused man to compromise the CO2 cycle.  Clearly, these problems can be significantly 

mitigated by planting large masses of vegetation inside the cities (Dwyer et al, 1992; 

McPherson et al, 1995; MacDonald, 1996). A study revealed that the urban forest of 

Milwaukee, Wisconsin, removes 1,521.3 tonnes of carbon per year.  In Austin, Texas, trees 

cover around 30% of the city, removing 5,196.3 tonnes per year (MacDonald, 1996). In 

Chicago, urban forests remove 5.6 million tonnes of carbon annually, amounting to 1-2 % of all 

urban emissions (McPherson et al, 1995).  During the summer of 1991, the urban forests of the 

counties of Cook and DuPage in the Chicago area eliminated, on average, 1.2 metric tonnes 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

8

per day of carbon monoxide, 3.7 t/day of sulphur dioxide, 4.2 t/d of nitrogen dioxide, 10.8 t/d of 

ozone and 8.9 t/d of suspended particles less than 10μm in diameter (Nowak, 1994).  

 

2.1.4. Volatile Organic Compounds in the air  

The emission of isoprenes and monoterpenes by certain arboreal species comprises a large 

fraction of the volatile organic compounds emitted in the atmosphere. Different studies have 

demonstrated the importance of arboreal VOC in the formation of photochemical oxidants such 

as ozone (Brasseur & Chatfield, 1991; Fehsenfeld et al, 1992). The Mediterranean Region 

constitutes the main source of tropospheric ozone in Europe; a fact that is probably due to the 

characteristic vegetation in the region (Seufert et al, 1995; Versino, 1997).  Studies carried out 

by Staudt et al (1997) demonstrated that Pinus pinea was the largest source of this type of 

contamination in the Mediterranean Region. Other species of the genus Eucalyptus, Quescus, 

Platanus, Populus, Rhamnus, and Salix, generate a great amount of VOC (Benjamin et al, 

1996; Benjamin & Winer, 1998).  On the contrary, several species of the genus Fraxinus, Ilex, 

Malus, Prunus, Pyrus, and Ulmus generate little VOC. The use of these species in urban 

surroundings would improve the quality of the air.         

The effects of interactions among trees on the physical and chemical environment demonstrate 

that trees can cause changes in pollution removal rates and meteorology, particularly air 

temperatures, wind fields and atmospheric stability which, in turn, affect ozone concentrations 

(Nowak et al, 2000). 

This indicates that VOC emissions from trees can vary with the species, their location and 

other environmental factors such as temperature and solar radiation (Tingey et al, 1991; 

Guenther et al, 1994). Although vegetation reduces temperature - a determining factor in the 

formation of VOC - good vegetation cover in cities also reduces the formation of O3 (Cardelino 

& Chameides, 1990; Dwyer et al, 1992). 

On the contrary, isoprenes and monoterpenes are natural chemical substances from which 

essential oils, resins and other plant products are obtained and which serve to attract 

pollinators or repel predators (Kramer & Kozlowski, 1979). 

 

2.1.5. Energy effects in construction 

In recent years, numerous studies have demonstrated the effectiveness of urban forests in 

changing the temperature in the inner areas of cities, in some cases leading to a considerable 

reduction in the use of energy by different refrigeration and heating systems (McPherson, 

1991; Dwyer et al, 1992; Heisler et al, 1995; Laverne & Lewis, 1995; McPherson et al, 1995; 

Gangloff, 1996; MacDonald, 1996; Bolund & Huhammar, 1999; Peck & Callaghan, 1999; 

Simpson, 2002).  Planting trees around houses reduces wind speed during the winter and the 
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intensity of solar radiation during the summer, thus leading to a reduction in costs derived from 

heating and air conditioning (Laverne & Lewis, 1995).  A study developed in Sacramento, 

California, analysed the energy saved over 129 days by the shade of trees surrounding two 

houses. According to the results of this study, one of the households saved a total of 27% in 

energy costs, while the other saved 42% (Akbari et al, 1997).  In a nursery in Miami it was 

demonstrated that planting shrubs and trees from 2 to 8 meters high around the building 

resulted in 50% savings in air conditioning on warm days and a total annual average savings of 

25% (Parker, 1981; 1983). Heisler (1986) observed a reduction of about 10-15% in heating 

system costs thanks to the wind-breaking action of trees. On the other hand, shade and cooling 

through evapotranspiration led to a 20% to 50% reduction in refrigeration costs during the 

summer. The effect of tree shade on buildings was also analysed by Konopacki & Akbari 

(2000) in several American cities. The data were collected from different environments, namely 

stores and buildings. They demonstrated that by planting an average of 4 trees per house, $6.3 

million were saved in the city of Baton Rouge, $12.8 million in the city of Sacramento and $1.5 

million in Salt Lake City. The hard, crystallised surfaces of buildings reflect solar radiation, 

which is then returned to the atmosphere in the form of energy.  Vegetation absorbs this 

energy by using 80% for its subsistence and for creating biomass, while only 20% of the solar 

energy is reflected off the vegetation and returned to the atmosphere.  Thus we can say that 

the heat emitted from buildings, industries and vehicles increases air pollution levels in the city, 

which in turn increases temperatures by several degrees as compared to rural areas. 

Nevertheless, trees planted in inappropriate places can actually increase energy costs 

(DeWalle, 1978).  Studies demonstrate that trees that decrease the amount of wind can 

adversely affect the energy balance in three ways by: a) lowering heat dissipation from sun-

heated surfaces, b) producing small drafts in buildings, mainly in old constructions, c) reducing 

the effectiveness of open windows during the summer, therefore leading to a more widespread 

use of air conditioners (Simpson, 2002). 

The inclusion of trees in arid zones can also increase a city’s maintenance costs. Nevertheless, 

in Tucson, Arizona, 16% of the annual irrigation required for trees was offset by the energy 

savings gained from the shade of trees (Dwyer et al, 1992). 

 

2.2. Water conservation and reduced erosion 
Water has always played a key role in human settlements. Streams, rivers and lakes provide 

food, defence and primarily drinking water to the population. With the growth of cities, 

catchment basins have undergone great transformations such as the canalisation of rivers, the 

drying up of humid areas and the overuse of cement and asphalt, thus creating an 
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impermeable crust for the action of the water in cities and therefore affecting the natural 

hydrology of these areas (Peck & Callaghan, 1999).  

Water filtration rates into aquifers depend on the way land is used.  In forest lands, 40-50% of 

the water is filtrated, while runoff accounts for 10-20%. In urban residential lands, 35% of the 

water is filtrated, while 30% is runoff. In urban lands, filtration rates drop to 15% with 55% 

runoff; water which subsequently slips through paved areas, drains and channels until reaching 

rivers (EPA, 2003).  In Toronto, runoff from city waters transports pesticides, fats, heavy metals 

and rubbish and is the principal cause of water contamination in local rivers (Peck and 

Callaghan, 1999). 

Urban trees in conjunction with naturalised areas function as absorbent water sponges, thus 

contributing to the absorption of nutrients and acting as a water supply source for aquifers. 

These spaces lessen runoff, diminishing the costs of their treatment (Sander, 1986). In 

Milwaukee, where urban trees cover 16% of the city, stormwater flow was reduced by 22%, 

leading to a savings of $15.4 million dollars, thus making it unnecessary to build additional 

systems to retain the water and mitigate this problem.  In Austin, Texas, urban trees cover 30% 

of the city’s surface area, thereby reducing rainwater flow by 28% and saving $122 million 

(MacDonald, 1996). 

 

2.3. Noise pollution 
Trees have been used for a long time as natural barriers to dissipate noise. Aylor (1972) 

showed that vegetation reduces sound by dissipating it, whereas the ground absorbs it. 

Different studies have been carried out on this subject. While Reethof (1973), Cook & 

Haverbek (1971), Herrington (1976) and Reethof & Heisler (1976) have focused on the 

qualitative aspects of trees, such as the type of species or the distribution of trees within the 

city to reduce noise, Embleton (1963), Aylor (1972) and Kragh (1979; 1981) have paid more 

attention to the quantitative aspects of trees, considering the density, height and thickness that 

these walls of vegetation must have.  These studies have concluded that parameters regarding 

vegetal walls are the most effective factors for reducing noise in cities (Cook & Haverbek, 

1971). On the other hand, resonant absorption depends on leaf size and the characteristics of 

the branches (Aylor, 1972). The foliage structure of the vegetation can disperse the acoustic 

concentration of waves in sites near the emission source (Cook & Haverbek, 1971), while 

dispersion diminishes with the distance from the source (Embleton, 1963). 

Wide and dense vegetation belts up to 30m can reduce noise by about 50% (Cook, 1978). 

When the vegetation is dense and is put in front of a row of shrubs, noise is reduced by 3 to 5 

decibels for walls with widths of 3m or less (Reethof & McDaniel, 1978). The human perception 

of sounds is another important factor to take into consideration. By blocking the visual origin of 
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the sound, vegetation reduces the perception that individuals have of the amount of noise they 

can actually hear (Miller, 1988).  

 

2.4. Increased Biodiversity 
The diversity of life on earth, which ranges from microorganisms to plants and animals, 

represents a wealth of resources whose values we are still learning to appreciate.  Biodiversity 

contributes certain benefits to society such as food, medicine and building materials and to the 

ecosystem, including water purification, recycling of nutrients and carbon trapping. Trees also 

provide shelter for urban wildlife. Many types of insects feed on trees and in turn provide food 

for other insects and birds. Some birds and small mammals feed directly on tree pollen, flowers 

and fruits. Birds also use tree branches for courting displays and nesting 

 Urban areas, and in particular cities, significantly affect the ecosystems that originally existed 

in these places.  The loss of forests and changes in river basins and land use has led to the 

disappearance of natural spaces and resources that once benefited man both physically and 

economically. However, numerous countries are taking steps to revert these processes in their 

cities. The creation of green spaces such as parks, gardens or squares for the conservation of 

biodiversity (Santandreu et al, 2000) is one example of the measures that have been taken in 

this regard. 

Studies have found that many city inhabitants enjoy and appreciate the fauna in their daily lives 

(Shaw et al, 1985). It is therefore important to develop and create rich habitats that will 

increase urban biodiversity and serve to complement the many functions of urban forests 

(Johnson et al, 1990). 

This demonstrates that the city can be perceived of as a new type of ecosystem with a different 

environment formed by species and peculiar habitats (Sukopp & Werner, 1983; Hostetler & 

Knowles, 2003). 

A research study conducted over a period of 17 years by a family with a small garden of herbs, 

shrubs and trees found 140 different species, including 64 species of birds, 5 species of small 

lizards, 6 species of frogs and over 70 different species of insects. The creation of habitats for 

species that otherwise would not be there was the cause of great excitement and enjoyment for 

this particular family (Gardening Australia, 1999). 

Other studies have demonstrated a high density, but few species of birds in cities. The 

variability of wealth and densities is directly related to the degree of urbanisation, urban 

woodlands and the variety of habitats in the city (Woolfenden & Rohwer, 1969; Emlen, 1974; 

Walcott, 1974; Degraaf & Wentworth, 1981; Blair 1996).  
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3. SOCIAL BENEFITS 
3.1. Ecological awareness 
The naturalisation of a city may provide the city’s inhabitants with an important opportunity to 

learn about ecological principles and their interconnections with other aspects of life. The 

observation of urban nature and all its components (trees, shrubs, herbs, birds, insects, etc) 

has always been an opportunity for experimental learning.  Studies by the Canadian 

Environmental Agency (1999) reported that in 1996, 43% of Canadians were involved in 

outdoor activities in natural areas, while 40% (9 million people) participated in wildlife-related 

activities in or near their residences. As Hough (1989) suggested, the discovery of nature at 

home during vacations is vital for developing environmental awareness. Recent evidence 

suggests that this raised awareness is directly relevant to processes of naturalisation in certain 

areas and serves to bridge the gap that separates people from the natural processes in these 

areas. Urban trees constitute a nexus between urban and rural life insofar as they naturalise 

our cities and our lives and raise citizens’ ecological awareness. The leaves of trees fall, 

change their colour throughout the seasons of the year, are home to a diversity of species and 

undergo a multitude of alterations. Without them, the streets of our cities would be unchanging 

and monotonous. Community programmes to plant trees can help to lighten the burdens of 

living in the city, especially for low-income groups (Dwyer et al, 1992; Miles et al, 1998).  In 

addition to benefits for plants and animals, restoration also offers numerous advantages that 

should be harnessed (Jordan, 1989; Hartig et al, 1994).  A study conducted with several 

volunteers in Illinois who were working on restoration projects such as gardening, planting 

trees, pruning, sweeping leaves, etc, indicated that these different tasks led to a great sense of 

connection with nature and an enormous feeling of satisfaction (Miles et al, 1998). 

 

3.2. Community Identity 
For some time now, environmental planners have studied the form of residential architecture,  

building dispersion and the characteristics of public spaces; characteristics which could 

facilitate the formation of communities inside neighbourhoods (Altman, 1975; Brown & Werner, 

1985).  At the same time, social ties are considered to be strongly influenced by population 

density, lack of privacy and noise, all of which inhibit contact between neighbours and result in 

poor social relations in the community (McCarthy & Saegert, 1978; Tognoli, 1987; Keane, 

1991; Kuo et al, 1998a).  

The presence of vegetation in public spaces could form a barrier, thus providing visitors with a 

sense of security. Kuo et al. (1998b) studied people who experienced fear and felt 

uncomfortable in public spaces. The results of Kuo’s study confirm that when vegetation is 

introduced in spaces that were previously devoid of vegetation, people changed their attitudes 
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and feelings. This fact demonstrates that vegetation can create common bonds between the 

inhabitants of a district. Another study demonstrated that the dwelling time in a park or public 

space depends on the presence, location and number of trees (Coley et al, 1997; DePooter 

1997). In this way, trees and plants play an important role in attracting people from a district to 

its public spaces by embracing common interests and creating social bonds between residents.  

This opportunity for social contact has been demonstrated in the studies by Lewis (1996) and 

Berman (1997).  They showed how neighbourhoods with plans to naturalise their districts, in 

which residents worked and organised together, began to develop a neighbourhood identity as 

they came to know each other better, develop a sense of unity and share a common belief in 

what they were doing. 

Kuo et al, (1998a) found that in public spaces where there is more vegetation, the social ties 

between visitors are stronger in their own environs as compared to citizens who visited other 

people's green public spaces.  Nevertheless, the use, enjoyment and creation of these spaces 

requires an involved and participating community (Hester, 1984). Active participation by 

neighbourhood communities in tree planting programmes has been designed to raise or 

increase the social identity of the community and to incorporate psychological benefits (Miles et 

al, 2000). It has been demonstrated that neighbours can work together on tasks related to the 

control of areas of the environment (Dwyer, 1995; Kuo et al, 1998a). 

Kweon et al. (1998) reported that a great number of older people with strong social connections 

have lower levels of mortality, reduced rates of suicide, less fear of being the victims of crime 

and better physical and psychological health.  

 

3.3. Influence on citizen safety 
It should come as no surprise that crime and violence have always existed. However, the 

enormous migratory flows from rural to urban areas to seek work, new opportunities and better 

living standards, have turned cities into a breeding grounds for poverty and strife as a result of 

violence and crime. 

Vegetation has always been an ‘accomplice’ to acts of vandalism, disturbing the relative safety 

of many large cities throughout the world. As a result, many cities have chosen to clear their 

streets and parks of trees and shrubs (Talbot & Kaplan, 1984; Nasar & Fisher, 1993; Michael et 

al, 1999; Weisel et al, 1994).  However, Kuo & Sullivan (2001) suggest that vegetation with 

trees can inhibit crime in some districts in two ways: 1) by increasing surveillance and 2) by 

mitigating some of the precursory psychological factors of violence. Jacobs (1961) introduced 

the idea of “eyes in the street” in reference to the notion that increased surveillance would put a 

stop to criminal acts. This idea was later taken up by Jeffery (1971) in “Prevention of crime 

through environmental design”. Another concept based on this idea is that of the “Social 
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Control of the neighbourhood” and “Territorial Functioning”, both of which refer to the fact that 

criminals tend to avoid areas which are frequented and taken care of by neighbours 

(MacDonald & Gifford, 1989; Brunson et al (at press), even when watchmen are not present 

(Newman, 1972).  A study using photographs of residential houses examined the effect of 

architecture and landscape features with respect to the fear of crime.  According to the results 

of this study, houses with trees and shrubs are safer than those without (Brower et al, 1983).  

However, another study based on computer simulated imagery studied spaces inside the city, 

rejecting the notion that cities with a larger density of trees provide a greater feeling of security 

(Kuo et al, 1998b). 

Stame (1993), Kuo & Sullivan (2001) and Brunson et al (2001) have found that homes with 

more trees experienced less domestic violence than identical homes with fewer or no trees.  

The residents of houses with trees are normally more constructive and display less intra-family 

forms of violence and conflicts (Sullivan & Kuo, 1996).  In addition, residents with more trees 

and lawn area on their properties state that they are “safer living there” than in areas without 

trees (Kuo et al, 1998b). 

It is interesting to note that during the disturbances that occurred in Los Angeles following the 

Rodney King verdict (a black citizen who was stopped and subsequently mistreated by the 

police), the environs of the neighbourhoods were severely damaged, yet communities with 

gardens were less damaged (Brunson et al, (no published results).  

 

3.4. Mental and physical health 
The stress, hard work and pace of life characterizing our times has caused urban populations 

to become irritable, unsociable and lose their enthusiasm for accomplishing other deeds (Sorte, 

1995). Researchers confirm that visual and physical contact with natural surroundings produce 

other physiological states that can be less stressful for humans (Kaplan, 1973; Ulrich, 1976; 

1984; Jackson, 2001; Frumkin, 2001; Hill, 2002).  A study carried out by Honeyman (1992) 

demonstrates that youth who saw scenes of natural landscapes, including those who observed 

scenes of urban vegetation, considerably lessened their levels of stress.  When exposed to 

urban scenes, however, stress levels increased.  Honeyman concludes that “the exclusion of 

vegetation in urban areas negatively affects human psychology, increasing the levels of stress” 

and that therefore, “the inclusion of vegetation in the city has positive impacts on population”. 

Furthermore, contact with nature affects work satisfaction and well-being (Kaplan, 1993), 

lessens mental fatigue (Kaplan & Kaplan, 1989; Sorte, 1995; Ulrich & Simon, 1986), changes 

moods and reduces pressure (Hull, 1992). 

Besides contributing to the aesthetic quality of urban streets and communal parks, trees 

provide important emotional and spiritual experiences in the life of the population, 
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strengthening our roots to particular places (Schroeder, 1989; Chenoweth & Goster, 1990). 

Trees, shrubs and herbs have an intrinsic interest to men, they attract our attention and allow 

us to rest both physically and mentally (Schroeder & Lewis, 1991; Rohde & Kendle, 1994) 

Another study was carried out on patients undergoing post-operative care in a Pennsylvania 

hospital. While 50% of the patients could see tall trees through the windows of their hospital 

rooms, another 50% looked out on a brick wall. The results of the study found that the patients 

who had views of the trees recovered earlier and had a better medical history than those with 

views onto a brick wall (Ulrich, 1984). 

Doctors recommend that patients participate in community gardening and park restoration 

projects as these activities involve considerable physical exercise that lead to greater health 

benefits and lower heart disease rates in both middle-aged and elderly people (Caspersen et 

al, 1985).  Moreover, shady streets and parks lower the risk of problems associated with 

ultraviolet radiation (Heisler & Herrington, 1976; Heisler et al 1995) 

 

4. ECONOMIC BENEFITS 
4.1. Property values 
Urban trees contribute to the vitality and economic stability of districts by increasing property 

values and therefore those of the neighbourhood.  Most people think that districts with trees are 

attractive places to live.  This demand for naturalised places has increased the value of homes 

compared to those lacking vegetation (Kitchen & Hendon, 1967; Correll et al, 1978; Morales, 

1980; Morales et al, 1983; Dwell et al, 1983; Anderson & Cordell, 1988; Dwyer et al, 1992).  A 

survey on sales of single family homes in Atlanta, Georgia, indicated that properties 

landscaped with trees increased their sales value by 3.4 to 4.5%  (Anderson & Cordell, 1988). 

Another study carried out in the city of Salo (located 110 kms to the northwest of Helsinki) 

showed that the price of terraced houses with a view onto forests increased by 4.9% 

(Tyrvainen, 1999; Tyrvainen & Miettinen, 2000).  Builders consider that houses with trees sell, 

on average, 7% better than similar houses without trees (Seila & Anderson, 1982; 1984). 

In a survey of 250 residents from Detroit regarding their impressions on the existence of trees 

in urban zones, 90% of the respondents thought that the presence of trees increased the value 

of their properties by more than 10%.  In addition, they associated the presence of urban 

forests with high income people, high property values and high educational levels, resulting in 

greater affluence (Getz et al, 1982). Increases in property values due to trees have a direct 

effect on the economy of the community.  Nevertheless, from the owner’s perspective, tax 

increases due to the trees is an additional cost. 

Quantifying the value of properties with urban forestry is not always an easy task. The results 

of a study comparing the Hedonic and Expert approaches reported the importance of choosing 
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the correct variables, the interaction among them and the difficulty of analysing several 

variables such as “income and view quality, nice neighbourhood as an attribute and social 

implications of neighbourhood environmental quality interactions” (Price, 2002). This research 

study concludes that the context is very important in quantifying view quality value.  

 
4.2. Benefits for the community 
Society can reap important benefits from trees that range from improved health and energy 

savings to water filtration and the elimination of contaminating agents. The most important of 

these and the hardest to evaluate include comfort and well-being. Furthermore, trees contribute 

to the economic vitality of a city, neighbourhood or home. McPherson (1991) studied a 

plantation of 500,000 new trees in Tucson over a 40-year period to calculate the benefits to the 

community. Irrigation, pruning and rubbish removal costs were compared against the 

ecological benefits gained from planting these trees, for example, more moderate 

temperatures, the filtration of dust and the retention of run-off.  The effects on temperature 

were quantified in terms of energy savings gained by reducing the use of air conditioning, while 

dust filtration and run-off retention were quantified by comparing the cost of using alternative 

control mechanisms such as paving streets (dust control) and the construction of pools to 

retain rainwater. For the first 5 years the costs outweighed the benefits, but for the following 25 

years the benefits exceeded the costs three times over.  

Another research study carried out in two American cities (Modesto and Santa Monica) by 

McPherson & Simpson (2002) quantified the benefits and costs of urban trees to these cities. 

The researchers calculated the economic benefits gained from energy savings, atmospheric 

carbon dioxide reduction, air quality improvement, stormwater runoff reduction and aesthetics. 

Their balanced studies included analysing data on expenditure associated with urban trees 

such as planting, pruning, removals, landscaping, repairs, leaf clean-up, administrative costs, 

claims and legal problems. The results of the calculations showed that trees provided net 

annual benefits of $2.2 million in Modesto and $805,732 in Santa Monica, with a cost-benefit 

ratio of 1.85:1 in Modesto and 1.52:1 in Santa Monica. They concluded that although these 

kinds of studies require large amounts of data and intensive numerical modelling, they are 

useful for providing cities with information about the benefits and associated costs of urban 

trees. 

 

5. CONCLUSION 
Urban trees act as a nexus between artificial and natural things. On the whole, cities are 

becoming increasingly uninviting and cold and are in dire need of more naturalised 

surroundings where citizens can experience a wealth of positive physical and psychological 
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sensations, allowing them to communicate better with one another and strengthen their social 

ties.  

This review has brought to light the fact that in some countries and regions urban trees are no 

longer mere aesthetic accessories, but key elements that make cities more sustainable and 

liveable.  

Urban trees contribute environmental, social and economic benefits to society, thus improving 

citizens’ quality of life. Cities with large areas of vegetation enjoy numerous environmental 

benefits such as a marked reduction in temperatures and increased atmospheric humidity; 

benefits which are particularly important in countries or regions where temperatures are very 

high in the summer season. In addition, when urban trees are selected appropriately, they can 

help to decrease certain atmospheric pollutants such as carbon, COV and airborne particle 

matter.  

Trees also play an important role in water retention. Urban trees in conjunction with naturalised 

areas work as absorbent water sponges by supplying water to aquifers and decreasing runoff, 

thus lowering water treatment costs. 

Numerous research studies on the social aspects of urban trees have shown that citizens who 

are in contact with trees contribute to raising ecological awareness among the population. 

Moreover, the presence of trees and plants in cities gives visitors a sense of security, reduces 

crime rates and creates strong social ties among users. These benefits are corroborated by city 

planners and different world wide organizations such as the World Health Organization, which 

considers urban green areas to be essential to citizens’ development. 

But trees do not only award environmental and social benefits. They also provide cities with 

important economic benefits thanks to their role in moderating temperatures, filtrating dust, 

retaining run-off and reducing atmospheric pollutants. All these benefits translate into 

enormous savings for city councils, while contributing to making cities more liveable and more 

comfortable to live in. 

In the last decade, in which indicators of sustainable development are a reference, knowledge 

about the environmental, social and economic benefits of urban trees for society have provided 

useful data for urban planners. Urban trees are no longer considered a mere aesthetic 

component of the city, but have come to be a part of the urban ecosystem, carrying out their 

own functions. These new fields of knowledge have contributed to the development of an 

interdisciplinary approach which encompasses such sciences as botany, ecology and urban 

landscaping; sciences that, at the present time, are basic pillars for our understanding of the 

urban ecosystem where urban trees play an essential part. 
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Figure I. Research on Benefits of Urban Trees. Design and Photographs: Priego C & Nieto M.                           

 

 

 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

19

6. ACKNOWLEDGMENTS 
 

We would like to thank the Territorial Planning Unit of the Eula-Chile Environmental Research 

Centre at the University of Conception (Chile) for sharing their knowledge about urban 

problems in certain South American cities. We would also like to acknowledge the Centre of 

Environmental Sciences UFZ, Leipzig/Halle (Germany), for the revisions of and contributions to 

this work during the author’s stay at the centre and Carmen Galán, Director of the Botany 

Department at the University of Cordoba, (Spain) for her incalculable support.  

 
 

7. REFERENCES CITED 
 

Akbari N, Davis S, Dorsano S, Huang J & Winnett S (1992) Cooling our communities: a 

guidebook on tree planting and light-colored surfacing. Washington, DC, USEPA. 

 

Akbari H, Kurn DM, Bretz SE, Hanford JW (1997) Peak power and cooling energy saving of 

shade. Energy and Buildings 25: 139-148. 

 

Altman I. (1975) The environment and social behaviour: Privacy, personal space, territory, 

crowding. Monterey, CA: Brooks/Cole. 

 

Álvarez R (1998) La isla de calor en Valladolid. En: Clima y ambiente urbano en ciudades 

ibéricas e iberoamericanas. Editorial Parteluz, Primera Edición, Madrid, España: 231-239. 

 

Anderson LM & Cordell HK (1988) Influence of trees on residential property values in Athens, 

Georgia (USA): A survey based on actual sales prices. Landscape and Urban Planning. 

15:153-164. 

 

Aylor DE (1972) Noise reduction by vegetation and ground. Journal of Acoustic Society of 

America 51 (1): 197-205. 

 

Benjamin MT, Sudol M, Bloch L & Winer AM (1996) Low-emitting urban forest: a taxonomic 

methodology for assigning isoprene and monoterpene emission rates. Atmospheric 

Environment 30: 1437-1452. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

20

Benjamin MT & Winer AM (1998) Estimating the ozone-forming potential of urban trees and 

shrubs. Atmospheric Environment 32: 53-68. 

 

Berman L (1997) How does our garden grow?. A guide to community garden success Toronto: 

FoodShare Metro Toronto. 

 

Bernatzky A (1969) Zur praxis der Begründung von schutz pflanzungen. Actas del primer 

Congreso Europeo; Influencia de la contaminación atmosférica en las plantas y los animales, 

Wageningen.  

 

Bernatzky A (1983) The Effects of Trees on the Urban Climate. In: Trees in the 21st Century, 

Berkhamster: Academic Publishers: 59-76. 

 

Blair RB (1996) Land-use and avian species diversity along an urban gradient. Applied Ecology 

6: 506–519. 

 

Bolund P & Hunhammar S (1999) Ecosystem services in urban areas. Ecological Economics 

29: 293-301. 

 

Brasseur GP & Chatfield RB (1991) The fate of biogenic trace gases in the atmosphere. En: 

Sharkey TD, Holland EA & Mooney HA, eds. Trace gas emissions by plants: 1-27. Academic 

Press, New York. 

 

Brower S, Dockett K & Taylor RB (1983) Residents’ perceptions of territorial features and 

perceived local threat. Environment and Behaviour, 15: 419-437. 

 

Brown BB & Werner CM (1985) Social cohesiveness, territoriality and holiday decoration: The 

influence of Cul-de-sacs. Environment and Behaviour, 17: 539-565. 

 

Brunson L, Kuo FE & Sullivan WC. Benefits of residents involvement in greening: experience 

from the inner city. In: Kuo FE, Sullivan WC, Coley RL & Brunson L (1998) Fertile Ground for 

community: Inner-City Neighbourhood Common Spaces. American Journal of Community 

Psychology. Vol 26, N°6: 823-851. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

21

Brunson L, Kuo FE & Sullivan WC (2001) Resident appropriation of defensible space in urban 

public housing: Implications for safety and community. Environment & Behaviour, 33(5), 626-

652. 

 

Camilloni IA & Barros VR (1997) On the urban heat island effect dependence on temperature 

trends. Climatic Change 37:665-681. 

 

Cardelino CA & Chameides WL (1990). Natural hydrocarbons, urbanization, and urban ozone. 

Journal of Geophysical Research.95 (D9): 13,971-13,979. 

 

Caspersen CJ, Powell KE & Christenson GM (1985) Physical activity, exercise, and physical 

fitness: definitions and distinctions for health-related research. Public Health Report. 100:126-

31. 

 

Chenoweth RE & Gobster PH (1990) The nature and ecology of aesthetic experiences in the 

landscape. Landscape Journal. 9:1-18. 

 

Coley RL, Kuo FE & Sullivan WC (1997) Where does community grow? The social context 

created by nature in urban public housing. Environment and Behaviour, 29: 468-492. 

 

Cook DI (1978) Trees, solid barriers, and combinations: Alternatives for noise control. In: 

Hopkins G (ed) Proceedings of the National Urban Forestry Conference: 330-339. 

 

Cook DI & Haverbeke DF (1971) Trees and shrubs for noise abatement. University of 

Nebraska. Agricultural Experimental Station .Research Bulletin 246. 77 pp. 

 

Correll M, Lillydahl J & Singell L (1978) The effects of greenbelts on residential property values: 

some findings on the political economy of open space. Land Economics. 54(2):207-217. 

 

Curihuinca M (2001) Seminario Tutorial: Crecimiento de ciudades y generación de nuevas 

periféricas urbanas. Universidad de Chile. Facultad de Arquitectura y Urbanismo. 

 

Degraaf RM & Wentworth JM (1981) Urban bird communities and habitats in New England. In: 

Hostetler M & Knowles K (2003) Land use, scale, and bird distributions in the Phoenix 

metropolitan area. Landscape and Urban Planning 62 : 55–68. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

22

DePooter S (1997) Nature and neighbours: Green spaces and social interactions in the inner 

city. In: Kuo FE, Sullivan WC, Coley RL & Brunson L (1998) Fertile Ground for community: 

Inner-City Neighbourhood Common Spaces. American Journal of Community Psychology. Vol 

26, N°6: 823-851. 

 

DeWalle DR (1978) Manipulating Urban Vegetation for Residential Energy Conservation. 

Proceeding of the National Urban Forest Conference. ESF pub 80-003. Syracuse: SUNY: 267-

283. 

 

Dwyer JF, McPherson EG, Schoeder HW & Rowntree RA (1992) Assessing the benefits and 

costs of the urban forest. Journal of Arboriculture. 18 (5): 227-234. 

 

Dwyer JF (1995) The Human Dimensions of Urban Forest Ecosystem Management. In: Kollin, 

C. & Barratt, M. (eds.), Proceedings of the 7th National Urban Forest Conference, New York, 

Sept. 12-16. 

 

Embleton TFW (1963) Sound propagation in homogeneous deciduous and evergreen woods. 

Journal of Acoustical Society of America. 18 (2): 257-270. 

 

Emlen JT (1974) An urban bird community in Tucson, Arizona: derivation, structure, regulation. 

Condor 76: 184–197. 

 

EPA. Environmental Protection Agency. Streams in the City; It’s a hard (surface) life. (15 May 

2003). http://www.epa.gov/owow/nps/nps_edu/pdf/urban.pdf 

 

Fehsenfeld F, Calvert J, Fall R, Goldan P, Guenther AB, Hewitt CN, Lamb B, Liu S, Trainer M, 

Westberg H & Zimmerman P (1992) Emissions of volatile organic compounds from vegetation 

and the implications for atmospheric chemistry. Global Biogeochem. Cycles 6:389-430. 

 

Frumkin H (2001) Beyond toxicity: human health and the natural environment. American 

Journal of Preventive Medicine. 20 (3): 234-240. 

 

Gangloff D (1996) The sustainable city. American Forests 101 (5-6): 30-36 

 

Gardening Australia. Urban Biodiversity. 1999 (.06 May 2003) 

http://www.abc.net.au/gardening/stories/s53929.htm. 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

23

Getz DA, Karow A & Kielbaso JJ (1982) Inner City Preferences for Trees and Urban Forestry 

Programs. Journal of Arboriculture 8(10):258-263. 

 

Givoni B (1991) Impact of planted areas on urban environmental quality: a review. Atmospheric 

Environment. 25B (3): 289-299 

 

Guenther A, Zimmerman P & Wildermuth M (1994) Natural volatile organic compound emission 

rate estimates for U.S. woodland landscapes. Atmospheric Environment. 28(6):1197-1210. 

 

Hartig T, Bowler P & Wolf A (1994) The psychological ecology of ecological restoration. 

Restoration and Management Notes 12:133-137. 

 

Heisler GM (1986) Energy saving with trees. Journal of Arboriculture. 12(5): 113-125.  

 

Heisler GH & Herrington LP (1976) Selection of trees for modifying metropolitan climates. 

Better trees for metropolitan landscapes. USDA-Forest Service General Technical Report NE-

22: 31-37. 

 

Heisler GM, Grant RH, Grimmond S & Souch C (1995) Urban forest-Cooling our communities? 

In: Kollin C & Barratt M. Urban ecosystems. eds, Proc 7 th National Urban Forest Conference, 

pp. 31- 34. American Forest, Washington, DC. 

 

Herrington LP (1976) Effect of vegetation on the propagation of noise in the out-of-doors. 

USDA Forest Service General Technical Report, US Rocky Mountain Forest Range 

Experimental Station, No.25: 229-233. 

 

Hester RT (1984) Planning neighbourhood space with people.(2 edition) Van Nostrand 

Reinhold. New York. 

 

Hill K (2002) Design and planning as healing arts; the broader context of health and 

environment. In: Jackson LE 2002. The relationship of urban design to human health and 

condition. Landscape and Urban Planning 993. pp 2. 

 

Honeyman MK (1992) Vegetation and Stress: A Comparison Study of Varying Amounts of 

Vegetation in Countryside and Urban Scenes. In: Relf, D. (ed.), The Role of Horticulture in 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

24

Human Well-Being and Social Development: A National Symposium, Portland: Timber Press: 

143-145. 

 

Honjo T & Takakura T (1991) Simulation of thermal effects of urban green areas on their 

surrounding areas. Energy and Building, 15-16: 433- 446. 

 

Hostetler M & Knowles K (2003) Land use, scale, and bird distributions in the Phoenix 

metropolitan area. Landscape and Urban Planning 62: 55–68. 

 

Hough M (1989) City Form and Natural Process. Routledge, London pp 280. 

 

Howard L (1833) The Climate of London, deduced of meteorological observations, made in the 

metropolis and at various places about it. Vol.1-3. London. 

 

Hull RB (1992) Brief encounters with urban forests produce moods that matter. Journal of 

Arboriculture. 18 (6): 322-324. 

 

Jackson RJ (2001) What Olmstead (sic) Knew. Western City. 

http://www.westerncity.com/Mar01Olmstead.htm (01May 2003) 

 

Jacobs J (1961) Death and Life of Great American Cities. Random House. Toronto. 

 

Jeffery CR (1971) Crime prevention through environmental design. Sage Publications Beverly 

Hills. California. 

 

Johnson CW, Barker FS & Johnson WS (1990) Urban and Community Forestry. USDA Forest 

Service, Ogden UT. 

 

Jordan W (1989) Restoring the restorations. Restoration and Management Notes 7 (2): 55pp. 

 

Kaplan R (1973) Some psychological benefits of gardening. Environment. Behaviour. 5: 145-

152. 

 

Kaplan R (1993) Urban forestry and the workplace. In: Gobster PH (ed.) 1993. Managing urban 

and high use recreation settings. 41-45. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

25

Kaplan R. & Kaplan S (1989) The Experience of Nature: A Psychological Perspective. 

Cambridge University Press. New York. 

 

Keane C (1991) Socio environmental determinants of community formation. Environment and 

Behaviour, 23: 27-46. 

 

Kitchen J & Hendon W (1967) Land values adjacent to an urban neighbourhood park. Land 

Economics. 43 (3):357-360. 

 

Klysik K & Fortuniak K (1999) Temporal and spatial characteristics of the urban heat island of 

Lódz, Poland. Atmospheric Environment Nº 33: 3885-3895. 

 

Konopacki S & Akbari H (2000) Energy savings calculations for urban heat island mitigation 

strategies in Baton Rouge, Sacramento and Salt Lake City. In: Akbari H (2002) Shade trees 

reduce building energy use and CO2 emissions from power plants. Environmental Pollution 

116:119-126. 

 

Kragh J (1979) Pilot study on railway noise attenuation by belts of trees. J. Sound Vibration 66 

(3): 407-415. 

 

Kragh J (1981) Road traffic noise attenuation by belts of trees. J. Sound Vibration 74 (2): 235-

241. 

 

Kramer PJ & Kozlowski TT (1979) Physiology of Woody Plants. Academic Press. New York. 

811p. 

 

Kuo FE & Sullivan WC (2001) Environment and Crime in the inner city: Does Vegetation 

Reduce Crime? Environment and Behaviour, Vol. 33 No. 3: 343-367. 

 

Kuo FE, Sullivan WC, Coley RL & Brunson L (1998a) Fertile Ground for community: Inner-City 

Neighbourhood Common Spaces. American Journal of Community Psychology. Vol 26, N°6: 

823-851. 

 

Kuo FE, Bacaicoa M & Sullivan WC (1998b) Transforming inner-city landscapes: Trees, sense 

of safety, and preference. Environment and Behaviour, 30: 28-59. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

26

Kweon BS, Sullivan WC & Wiley AR (1998) Green common spaces and the social integration 

of inner-city older adults. Environment and Behaviour 30 (6): 832-858. 

 

Laverne RJ & Lewis G (1995) The Effect of Vegetation on Residential Energy Use, In: Kollin C 

& Barratt M (eds.). Proceedings of the 7th National Urban Forest Conference, New York, Sept. 

12-16: 80-84. 

 

Leonard RE (1972) Landscape for living. In: Folla, C.; Carponi, M.S.; Brizuela, A.; Laurencena, 

M.I.(2001). Efecto moderador del Arbolado en el ecosistema urbano de la ciudad de Paraná. 

Argentina. Meteorologica Vol 25: 79-90. 

 

Lewis CA (1996) Green Nature, Human Nature; the Meaning of Plants in Our Lives: University 

of Illinois Press. Chicago. 

 

López A, López J, Fernández F & Arroyo F (1991) El clima urbano de Madrid: la isla de calor. 

CIESM, Madrid, España. 

 

MacDonald L (1996) Global problems, local solutions: measuring the value of the urban forest. 

American Forests 103 (4): 26-29, 32. 

 

MacDonald JE & Gifford R (1989) Territorial cues and defensible space theory: The bur-glar’s 

point of view. Journal of Environmental Psychology 9:193-205. 

 

McCarthy D & Saegert S (1978) Residential density, social overload, and social withdrawal. 

Human Ecology 6: 253-272. 

 

McPherson EG (1991) Environmental Benefits and Costs of the Urban Forest. In: Robdell PD 

(ed.), Proceedings of the Fifth National Urban Forest Conference. Los Ángeles, Nov. 15-19. 

 

McPherson EG & Simpson JR (2002) A comparison of municipal forest benefits and cost in 

Modesto and Santa Monica, California, USA. Urban Forest & Urban Greening Vol.1.pp:61-74. 

 

McPherson EG, Nowak D, Heisler G, Grimmond S, Souch C, Grant R & Rowntree R (1995) 

Results of the Chicago Urban Forest Climate Project, In: Kollin C & Barratt M. (eds.), 

Proceedings of the 7th National Urban Forest Conference, New York, Sept. 12-16. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

27

Michael SN, Hull RB & Zahm DL (1999) Environmental factors influencing auto bur-glary: A 

case study. In: Kuo FE & Sullivan WC (2001) Environment and Crime in the inner city: Does 

Vegetation Reduce Crime?. Environment and Behaviour, Vol. 33 N°3: 343-367. 

 

Miles I, Sullivan WC & Kuo FE (1998) Ecological restoration volunteers: the benefits of 

participation. Urban Ecology 2(1): 27-41. 

 

Miles I, Sullivan WC & Kuo FE (2000). Psychological benefits of volunteering for restoration 

projects. Ecological Restoration, 18(4), 218-227. 

 

Miller RH. (1988) Urban Forestry: Planning and Managing Urban Greenspaces: Prentice Hall, 

Englewood Cliffs, NJ, 404p. 

 

Montolío M (1988) Microclima Urbano de Valencia. Interacción con el sistema de vegetación. 

Trabajo fin de carrera. E.U.I.T.A. Universidad Politécnica de Valencia. 

 

Morales DJ (1980) The contribution of trees to residential property value. Journal of 

Arboriculture 6(11) (Nov. 1980):305-308. 

 

Morales DJ, Micha FR & Weber RL (1983) Two methods of valuating trees on residential sites. 

Journal of Arboriculture 9(1) (Jan. 1983):21-24. 

 

More TA, Allen PG & Stevens TH (1983) Economic valuation of urban open-space resources. 

SAF Publication 83-04. In: America's hardwood forests--opportunities unlimited: Convention of 

the Society of American Foresters; 1982 September 19-22; Cincinnati, OH. Bethesda, MD: 

Society of American Foresters: 336-339. 

 

Moreno MC (1994) Intensity and form of the urban heat island in Barcelona. International 

Journal of Climatology 14: 705-710. 

 

Nasar JL & Fisher BS (1993) “Hot spots” of fear and crime: A multi- method investigation. 

Journal of Environmental Psychology 13: 187-206. 

 

Newman O (1972). Defensible space: Crime prevention through urban planning. New York: 

Macmillan. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

28

Nowak DJ (1994a) Atmospheric carbon dioxide reduction by Chicago's urban forest. In: 

McPherson EG, Nowak DJ & Rowntree RA, eds. Chicago's Urban Forest Ecosystem: Results 

of the Chicago Urban Forest Climate Project. pp. 83-94. USDA Forest Service General 

Technical Report NE-186. Radnor, PA. 

 

Nowak DJ (1994b) Air pollution removal by Chicago's urban forest. In: McPherson EG, Nowak 

DJ & Rowntree RA. eds. Chicago's Urban Forest Ecosystem: Results of the Chicago Urban 

Forest Climate Project. pp. 63-81. USDA Forest Service General Technical Report NE-186. 

Radnor, PA. 

 

Nowak DJ, Civerolo KL, Rao ST, Sistla S, Luley CJ, & Crane DE (2000). A modeling study of 

the impact of urban trees on ozone. Atmos. Environ. 34:1601-1613. 

 

Nowak DJ, Crane DE & Stevens JC (2001). Syracuse urban forest master plan: guiding the 

city's forest resource into the 21st century. Gen. Tech. Rep. NE-287. Newtown Square, PA: 

U.S. Department of Agriculture, Forest Service, Northeastern Research Station. 13 pp. 

 

Olmos B (1991) El medio Ambiente Urbano y la Vegetación. Estudio de vegetación de la 

ciudad de Valencia. Edit. Generalitat Valenciana. Conselleria D´Agricultura i Pesca. 156p. 

 

Owen J (1991) The Ecology of a Garden: The first fifteen years. Cambridge University Press, 

Cambridge. England. 

 

Parker JH (1981) Use of landscaping for energy conservation. Department of Physical 

Sciences. Florida. International University Miami. USA. 

 

Parker JH (1983) Landscape to reduce the energy used in cooling building. Journal of Forestry 

81 (2): 82-84. 

 

Peck SW & Callaghan C (1999) Greenbacks from Green Roofs: Forging a New Industry in 

Canada. Ottawa: Canadian Mortgage and Housing Corporation. 

 

PNUMA (2002) http://www.unep.org/Home/UNEP_Annual_Report_2002.pdf.  06 of May 2003. 

Price C (2002) Quantifying the aesthetic benefits of urban forestry. Urban Forestry & Urban 

Greening Vol 1.pp 123-135. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

29

Reethof G (1973) Effect of planting on radiation of highway noise. J. Air Pollunt. Control Assoc. 

23 (3): 185-189. 

 

Reethof G & Heisler GM (1976) Trees and forest for noise abatement and visual screening. 

USDA Forest Service General Technical Report, NE- 22: 39-48. 

 

Reethof G & MC Daniel OH (1978) Acoustics and the urban forest. In: Krishnamurthy L & 

Nascimiento JR. Green Urban Areas in Latin America and Caribe. 24-25. 

 

Rohde CLE & Kendle AD (1994) Human well-being, natural landscapes and wildlife in urban 

areas. English Nature Science. Report Number 22. 

 

Rolfe GL (1974) Lead distribution in tree rings. Journal of Forest Science 20(3): 283-286. 

Saaroni H, Ben-Dor E, Bitan A & Potcher O (2000) Spatial distribution and microscale 

characteristics of the urban heat island in Tel-Aviv, Israel. Landscape and Urban Planning 48: 

1-18. 

 

Saito I, Ishihara O & Katayama T (1991) Study of the effect of green areas on the thermal 

environment in an urban area. Energy and Buildings, 15-16: 493-498. 

 

Sander RA (1986) Urban vegetation impacts on the urban hydrology of Dayton Ohio. Urban 

Ecology 9: 361-376. 

 

Santandreu A, Gómez A & Dubbeling M (2000) Biodiversity, Poverty and Ecological Urban 

Agriculture in Latin America. In: http://www.ruaf.org/no6/09_11.htm. 06 de May  2003. 

 

Santibáñez F & Uribe JM (1993) Atlas Agroclimático de Chile. Regiones Sexta, Séptima, 

Octava y Novena. Universidad de Chile y Ministerio de Agricultura. 

 

Schroeder HW (1989) Environment, behaviour, and design research on urban forests. In: 

Krishnamurthy L & Nascimiento JR. Green Urban Areas in Latinamerica and Caribe: 27-28. 

 

Schroeder HW & Lewis C In; Robdell PD (1991) (ed.), Psychological Benefits and Costs of 

Urban Forests, Proceedings of the Fifth National Urban Forest Conference, Los Angeles, Nov. 

15-19, 1991. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

30

Seila AF & Anderson LM (1982) Estimating costs of tree preservation on residential lots. 

Journal of Arboriculture 8: 182-185. 

 

Seila AF & Anderson LM (1984) Estimating tree preservation on urban residential lots. In 

metropolitan Atlanta. Georgia. Forest Service. Res. Pap. No. 48:6 pp. 

 

Seufert G, Kotzias D, Sparta C & Versino B (1995) Volatile organics in Mediterranean shrubs 

and their potential role in a changing environment. In: Global Change and Mediterranean Type 

Ecosystems eds. Oechel WC & Moreno JM, Ecological Studies 117: 343-370. Springer , New 

York. 

 

Shaw WW, Magnum WR & Lyons JR (1985) Residential enjoyment of wildlife resources by 

Americans. Leis. Sci. 7:361-375. 

 

Simpson JR (2002) Improved estimates of tree-shade effects on residential energy use. Energy 

and Buildings 34:1067-1076. 

 

Smith WH (1978) Urban Vegetation and Air Quality. Proc.Natl. Urban For. Conf. ESF. Pub. 80-

003. Syracuse: SUNY: 284-305. 

 

Smith WH (1990) Air pollution and Forest. Springer- Verlag, New York: 618. 

 

Sorte G (1995) The value of nature and green spaces to the urban resident, Homo urbaniensis. 

In: IFPRA World Congress, Antwerp, Sept. 3-8. Ecological aspects of green areas in urban 

environments. Brugge, Vereniging Voor Openbaar Groen. pp: 5.43-5.46. 

 

Stamen T (1993) (In Press) Graffiti deterrent proposed by horticulturalist. Riverside: University 

of California, Riverside. 

 

Staudt M, Bertin N, Hansen U, Seufert G, Ciccioli P, Foster P, Frenzel B & Fugis JL (1997) 

Seasonal and diurnal patterns of monoterpene emissions from Pinus Pinea (L.) under field 

conditions. Atmospheric Environment 31: 145-156. 

 

Sullivan WC& Kuo FE (1996) Do tress Strengthen Urban Communities, reduce Domestic 

Violence? Urban and Community Forestry Assistance Program Technology Bulletin 4. USDA. 

Forest Service, Southern Region, Atlanta, GA. 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

31

 

Sukopp H & Werner P (1983) Urban environments and vegetation. In: Zerbe S, Maurer U, 

Schmitz S & Sukopp H (2003) Biodiversity in Berlin and its potential for nature conservation. 

Landscape and Urban Planning 62: 139–148. 

 

Svensson M & Eliasson I (1997) Grönstrukturens betydelse för stadens ventilation (The 

importance of green areas for ventilation of the city).Naturvardsavdelning rapport 4779, 

Stockholm. 

 

Talbot J & Kaplan R (1984) Needs and fears: The response to trees and nature in the inner 

city. Journal of Arboriculture, 10: 222-228. 

 

Tingey D, Turne D & Weber JA (1991) Factor controlling the emissions of monoterpenes and 

other volatile organic compounds. In: Krishnamurthy L & Nascimiento JR. Green Urban Areas 

in Latinamerica and Caribe: 23-24. 

 

Tognoli J (1987) Residential Environment. In: Kuo FE, Sullivan WC, Coley RL, Brunson 

L(1998) Fertile Ground for community: Inner-City Neighbourhood Common Spaces. American 

Journal of Community Psychology. Vol 26, N°6: 823-851. 

 

Tso CP (1996) A survey of urban heat island studies in two tropical cities. Atmospheric 

Environment. Nº 30, vol. 3: 507-519. 

 

Tyrvainen L (1999) Monetary valuation of urban forest amenities in Finland. PhD. Research 

Paper No. 739. Vantaa, Finlandia, Finnish Forest Research Institute. 

 

Tyrvainen L & Miettinen A (2000) Property prices and urban forest amenities, Journal of 

Environmental Economics and Management, Vol. 39, pp. 205-223. 

 

Ulrich RS (1976) Visual landscapes and psychological well-being. Landscape Research 4: 17-

23. 

 

Ulrich RS (1984) View through a window may influence recovery from surgery. Science. 224: 

420-421. 

 



 
ENVIRONMENT, SOCIAL AND ECONOMIC BENEFITS OF TREE PLANTATIONS TO THE URBANE SOCIETIES 
 
 

INSTITUTO DE ESTUDIOS SOCIALES AVANZADOS  (IESA-CSIC)  
 
 

32

Ulrich RS & Simons R (1986) Recovery from stress during exposure to everyday outdoor 

Environments. In; Wineman J, Ranes R & Zimring C (eds.), The Costs of Not Knowing: 

Proceedings of the Seventeenth Annual Conference of the Environmental Design Research 

Association, Washington: Environmental Design Research Association. 

 

Versino B (1997) The BEMA-project. Introduction and objectives. In: Staudt M, Bertin N, 

Hansen U, Seufert G, Ciccioli P, Foster P, Frenzel B & Fugis JL (1997) Seasonal and diurnal 

patterns of monoterpene emissions from Pinus Pinea (L.) under field conditions. Atmospheric 

Environment 31: 145-156. 

 

Walcott C (1974) Changes in bird life in Cambridge, MA, from 1860 to 1964. Auk 91:151– 160. 

 

Weisel DL, Gouvis C & Harrell AV (1994) Addressing community decay and crime: Alternative 

approaches and explanations (Final report submitted to the National Institute of Justice). 

Washington, DC: The Urban Institute. 

 

Wilmers F (1991) Effects of vegetation on urban climate and buildings. Energy and Building, 

15-16: 507-514. 

 

Woolfenden G & Rohwer S (1969) Breeding birds in a Florida suburb. Bulletin of the Florida 

Museum of Natural History. No 13. 

 

Ziegler I (1973) The effect of air-polluting gases on plant metabolism. In: Krishnamurthy L & 

Nascimiento JR. Green Urban Areas in Latinamerica and Caribe. pp 22. 

 

 


