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Green spaces can be defined as any vegetated land within an urban area, and they are usually
called urban forests. There are different types of green spaces such as green roofs, landscapes,
street trees, urban parks, gardens, playing fields, woodlands as well as wetlands (Relf, 2015).

Environmental Values of Green Spaces:
Green spaces are considered one of the most cost-effective tools for sustaining and enhancing
the quality of life —either in countries, cities, or suburbs (Relf, 2015). For instance, green spaces
can maintain the water quality through reducing the soil's nitrate leaching into water supply.

Moreover, they keep toxic pollutants out of waterways, as areas with the largest green
spaces have greater rates of pollutants removal (Relf, 2015). In this instance, a study done in
Atlanta showed that green spaces removed around 3.2 tons per square mile of particulate
matter annually, which enhanced the environmental quality.
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Green spaces can also reduce stormwater runoff, as trees restrict a huge amount of
rainfall in their canopies where water evaporates and does not reach the ground. It is
also worth mentioning that the higher the number of green spaces, the higher the
availability of canopy area and ground space gets. These spaces are used in collecting as
well as treating urban stormwater (Relf, 2015).
In addition, green spaces may enhance air quality through the removal of dust, pollutants and
smoke from air by plants, especially trees which reduce the amount of gases and particles in the
atmosphere. For instance, a study proved that 1 acre of trees could remove —on average— 13 tons
of gases and particles annually (Wolf, 2004). Another study, done on urban trees in Central
California city, showed that the annual sequestration rates are around 35 pounds of carbon dioxide
(𝐶𝐶𝑂𝑂2) for smaller trees and around 800 pounds of 𝐶𝐶𝑂𝑂2 for larger trees (Wolf, 2004). However, there
is a disagreement on the function of urban forests in reducing 𝐶𝐶𝑂𝑂2 since trees emit 𝐶𝐶𝑂𝑂2 at night.

When they are burnt or decomposed, their stored carbon will also be released back into air. So, the
net carbon benefits depend on the growing conditions and choices of trees (Wheeler, 2006).

In line with that, green spaces can cause a decline in summer's air temperature through shading
heat sinks like concrete and buildings, as each extra 10 percent of tree coverage is associated with
around 1 Fahrenheit reduction in temperature (Wheeler, 2006). In fact, tree planting is one of the
most cost-effective ways of mitigating the urban heat island effect, which is considered a
consequence of the high density of anthropogenic heat and buildings in urban areas (Hsu, 2016). In
this instance, table (1) below shows the effect of greenery on temperature.
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1

Table

The effect of greenery on temperature.
Vegetation Condition

Compared to:

Air temperatures

Tree groves

Open terrain

9o F cooler

Irrigated agricultural fields

Bare ground

6o cooler

Suburb with trees

New suburb, no trees

4 to 6o cooler

Grass sport fields

Parking lot

2 to 4o cooler

Source: Vegetation cooling effects (from Maco & McPherson 2003, McPherson 1998).

Social and Economic Values of Green Spaces:
Green spaces have positive impacts on physical health by providing areas for light exercises which
can reduce body mass index and increase the longevity of citizens regardless of socioeconomic
factors like age, gender, and income. Moreover, they provide an opportunity for people to recover
from the stressful urban environment, which means that the benefits of green spaces may be of a
higher value in cities. Moreover, visiting urban green spaces can reduce heat stress among people
(Nesbitta, et al., 2017).
Patients in hospitals with rooms that overlook greenery have a faster recovery rate by around
8.5% than those without this view (S. Ulrich & F. Simons, 1991). A study, conducted in the United
States, estimated that the reduction of recovery times due to green spaces reduces healthcare
costs by USD 93 million annually. In addition, people —living close to these areas— benefit from
positive birth outcomes which will benefit not only them but also insurers and providers of
healthcare in the economy. So, there is a positive relationship between good health conditions
and urban greenery, which is of a high benefit to the lower socioeconomic groups (Nesbitta, et al.,
2017).
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Urban green spaces also have positive impacts on humans, as the presence of trees can enhance
life quality, emotional health, and mental wellness as well as reduce stress and attention deficit.
This may lead to lower depression rates and healthier cortisol levels (Nesbitta, et al., 2017). In the
Netherlands, depression rate in areas with huge green spaces is 13.3 times lower than that in areas
with fewer green spaces (Groenewegen, et al., 2012). Moreover, it was found in London that an
extra tree per kilometer in the street leads to a reduction of 1.18 anti-depressant prescriptions per
thousands of people (Mark S. Taylor, et al., 2015). In addition, green spaces influence the
concentration of children with attention-deficit/hyperactivity disorder (ADHD). For instance,
children with ADHD who go for a twenty- minute walk in a park have better concentration than
other children.
Focusing more on the economic values of greenery, green spaces influence both residential and
commercial property values. Based on several studies in the last 20 years, they can increase
property values by on average 7%. Values of homes close to open spaces and parks are 8 to 20%
higher than comparable homes in other places (Nesbitta, et al., 2017). Increasing home prices near
green spaces is a phenomenon called "hedonic value".
In addition, green spaces may influence tourism as this industry usually relies on environmental
quality. Urban forests improve cities' appearance which complement other urban attractions and
attract extra tourists. Festivals and events in green spaces also contribute to local economic
activity. For example, the cherry blossom festival in the US generates revenue of USD 98.5 million
for the country (Wheeler, 2006).
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Last but not least, green spaces may also raise job satisfaction as employees with views of plants
face less job pressure, and fewer headaches and diseases in comparison to employees without
that view. Furthermore, greenery enhances workers productivity.

A

ccording to psychologists, greenspaces provide workers with a sense
of relaxation that allows them to be more productive. Moreover,

greening business districts gives a positive perception of the area, which
attract customers to businesses (Nesbitta, et al., 2017).
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Hong Kong and Green Deck Development:
Hong Kong (HK) is one of the densest cities in
the world that face several challenges. It faces
a significant increase in urban population
along with a continuous increase in total
emissions of greenhouse gases. There is also a
noticeable increase in the damage cost due to
emissions of 𝐶𝐶𝑂𝑂2 from usage of fossil fuel over

the years in the country along with a decline in
the percentage of arable land. Arable lands are
those lands that can be plowed and cultivated

The ROAMEF cycle is the policy life cycle divided into six stages: rationale, objectives, appraisal,
monitoring, evaluation and feedback. According to ROAMEF, HK case seems as a good rationale for
the government to intervene. In this instance, one of the massive projects that are proposed to
improve ecosystem services, biodiversity, public health, social cohesion, resilience to climate change
and the economic status of HK by the government is Green Deck Development. Its objective is
changing the existing urban façade and environment through construction of multi-functional
green space. Its location is above the Hung Hom Cross Harbor Tunnel and close to the Hung Hom
MTR station podium.
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To forecast and evaluate the project's impacts,
we have to apply the four steps of conducting
cost benefit analysis (CBA). These steps
identify the project's benefits and costs, value
them, apply the discounting factor and
conduct sensitivity analysis respectively on it
in detail. In this case, we will assume that the
government is the investor. So, all benefits and
costs, like operation and maintenance costs
(O&M costs), construction costs and revenues,
will be considered "private", while those that
are shared by individuals and parties will be
considered "social" (Hsu, 2016).

On the other hand, this stage's private
benefits are revenue and property value, while
its social benefits are reduction of noise and
air pollution, property value, 𝐶𝐶𝑂𝑂2

sequestration, visitor's expenditure,
temperature and surface runoff, and travel
time as well as improvement of public health.
According to (Tang, 2014), the project is
expected to reduce the traffic noise pollution
by around 1.5 - 2dBA in general. Moreover, it
has reduced the level of toxic pollutants in the
air, especially particulate matter, by around
38-48% and the risk of cancer is expected to
decrease by over 50% in the presence of the
GD (Lee, 2014). According to (Hui, 2015), the
tourism industry plays an important role in HK
and seems like a main contributor to its
nominal GDP.
However, the development of HK's tourist
attractions faces a slowdown due to the
limited spaces. This affects HK's sustainable
growth and its competitive advantage over
other Asian countries. So, with the presence of
GD, there will be many new attractions like art
galleries, floral and sculpture gardens, city
sports center. This will enhance HK's tourism
and sustainable growth.

In the first step of CBA, the construction
stage’s private costs are concerned with
construction, consultation, and design costs.
Social costs will be emission of carbon and
temporary traffic congestion. However, the
private cost of the operation stage is O&M
costs, and the social one is the carbon
emission.
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In addition, it is expected that there will be an
increase in property values by on average
7.33% annually. Accordingly, the total hedonic
value due to the project is estimated to be
HK$ 130 million. It is also expected that GD will
lower air temperature by 1-2° C and ground
surface temperature by up to 20° C (Chau,
2016).

Based on the above estimations and that of other departments, (Hsu, 2016) managed to calculate
the monetized values of costs and benefits and run the project's CBA as shown in table 2.
Table 2
CBA of Green Surfaces Development Project

Particulars

Items

Design and consultation cost

240

consultation Cost#

1200

O & m Cost#

1.6

Cost of temporary traffic congestion

6500

Construction carbon emission

0.7

Operation carbon emission

0.3

Revenues (art gallery & sports complex)

7.5

Property (hedonic) value

186

Visitor Expenditures

199

Air pollution reduction

6.5

Carbon sequestration

0.02

Noise pollution reduction

7.1

Surface runoff reduction

0.2

Temperature reduction (energy saved + emission avoided)

2.9

Health and well-being

78

Travel time reduction

0.29

Property (hedonic) value

130

Private
Costs

Social

Private

Benefits

Social

Annual values
(million HKD)

Source: (Hsu, 2016).

By assuming that the discounting period will be over 50 years and the discounting rate is 4% as
suggesting by the government. By Calculation, the net present value is positive with a value of HK$
1.5 billion, and the benefit cost ratio is 1.3. This indicates that the project is economically viable, and
its benefits outweigh its costs (DLN, 2014).
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To sum up, urban greenery can enhance sustainability
by its contribution to different aspects of the economy as
shown above.
Government should encourage projects in urban areas, like
GD in HK, to achieve a lot of benefits. Such benefits are
various such as reducing air and water pollution, improving
physical and psychological health, encouraging tourism, etc.
Green spaces may also help any economy to achieve
economic and sustainable growth. So, urban green spaces
can be considered one of the key solutions to several
economic, social, and environmental issues in any country.
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