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ABSTRACT 
This thesis investigates how urban green spaces, through their multiples functions, affects the 
improvement of microclimatic conditions in urban areas and, more specifically, it examines the case 
for the neighbourhood Ile de la Cité in Paris, France. In addition to the environmental benefits, the 
study wants also to introduce solution of revegetation, which has the dual function to revitalize the 
area among its inhabitants and visitors. The important roles played by urban green spaces are then 
social, economic, cultural, and environmental aspect of sustainable development. The objectives of 
this study are to make a set of propositions of revegetation of the Ile de la Cité with a perspective of 
ensuring green continuities and pleasant spaces to enjoy, and also to examine the bioclimatic role of 
those urban green areas as they affect the thermal comfort of residents. At the end, those solutions 
will be studied in a life cycle cost assessment to verify their benefits. To achieve these objectives, we 
have examined the parameters that contribute to the microclimate of a space and consider how it is 
influenced by vegetation. 
 
Keywords: urban green spaces, green infrastructures, evapotranspiration, benefits, revegetation, 
proposal 

1.  Introduction 
Cities were built in the location of natural spaces and developed to the detriment of this latter. 

But, nowadays, with growing population, they shall have to build and to adapt our infrastructures to 
welcome 8,5 billion people by the year 2030 (United Nations, 2015). Also, they are stepping up to 
meet the challenge of climate change, which plan a global warming and an increase of the frequency 
and the intensity of extreme events like (UN Habitat, 2012) the increase of sea level, intense rains, 
heat waves, desertification, more extreme cold and hot period, forest fires near towns. Each of these 
events will have an impact on cities, and will require probably different strategies of adaptation, which 
will depend on characteristics of the events. One of these strategies is to consider urban ecosystems 
potential. In that connection, cities now develop adequate green infrastructures in order to benefit 
from ecosystem services brought by green spaces both for the sustainable development and for the 
local economy.  

Then, it is not thus about a cyclic dynamic which would see the return of the nature in town, but 
of a new more hybrid urban model implying a change of paradigm at the world level. This change is 
thanks to the increasingly important consideration of urban green spaces (UGS) by the citizens and 
the authority. UGS are spaces in an urban environment, which have any amount of vegetation, such 
as parks, urban agriculture, urban forests, residential gardens, street trees, or roof gardens (US EPA, 
2019). First, we have to take into account that, as UGS are considered natural elements within cities, 
the services they offer correspond to ecosystem services (Belmeziti, et al., 2018). Because UGS, as 
components of green infrastructures (GI), may hold different values for people depending on their 
different social, cultural, environmental and economic contexts, it is furthermore important to assess 
people’s beliefs about the functions of UGS also (Madureira, et al., 2015). The challenge today is 
greening cities, return the vegetation to the heart of the city and thus the understanding of the benefits 
of GI. All this brings us to reflect on research questions in this study, which are as follows: 

- What are the several benefits of UGS? 
- Are urban green spaces provides great ecosystem services to the urban environment? 
- Is the implementation of studied urban GI cost effective relative to the environmental and 

societal issues? 
In the light of this challenge and to answer these questions, we have put forward new proposals 

of GI in the neighbourhood Ile de la Cité in the city of Paris in which aims to improve urban services 
(see Figure 1). 
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This island of 22,5 ha is the centre of the French capital and its oldest neighbourhood and the 
location where the medieval city was refunded. The willingness to make it greener is to first revitalize 
the neighbourhood and allows it becoming once again the heart of Paris. The island also is subject to 
floods, surrounded by a river whose level can significantly rise during bad weather and green 
infrastructure can manage storm water runoff. This thesis will introduce some proposals of urban 
green spaces and types of vegetation within the island that are able to respect the longitudinal axis of 
the territory with a view permitting people a walk along the Seine. 

 

 
Figure 1: Study area - Location of the island Ile de la Cité in Paris, France (Gaba, 2015) 

2. Methodology  
Firstly, after previously doing some research by reviewing the global literature about the main 

important aspect affected by the development of urban green spaces with regards to environment and 
socio-economic development, and thanks to the harnessing of existing examples of urban 
revegetation and the knowledge of the Paris current vegetation, we could make the strategic 
proposals to greener the neighbourhood Ile de la Cité shown in the aerial view in figure 2.  

 

 
Figure 2: 3D view of Ile de la Cité (Google Earth, 2019) 
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We also discuss about three main solutions and their cost benefits analysis to ensure that their 
implementation is or not a good idea. The three green infrastructures we wanted to study are the 
following ones: 

- The green roof we want to implement on the roof of the building Bureau des Naturalisations  
- The implementation of bio swales on the sidewalk of the street Boulevard du Palais 
- The transplantation of trees in the public place Place Louis Lépine 

Once their benefits identified, we quantified their impacts with a Life Cycle Costing (LCC), an 
important technique for evaluating the total cost of ownership between mutually exclusive alternatives 
(Byron, 2007). Throughout this assessment, we rely on the Guide to Recognizing Its Economic, 
Environmental, and Social Benefits (Center for Neighborhood Technology, 2010), allowing expressing 
monetarily the benefits of green infrastructures, which are non-use values. We counterbalance the 
benefits with their lifecycle costs to demonstrate their cost-effectiveness. 

As already said, a case study method was adopted to present the importance of urban green 
spaces in an urban area, Ile de la Cité in Paris, France. Through this case study, the thesis is giving 
an insightful overview of the benefits of the good implementation of green urban spaces in this 
neighbourhood to understand their importance in an urban area. 

3. State of the Art 
The first stage, a literary review, was used to identify, not only the different urban GI that we 

can implement in the studied neighbourhood, but also the multiple benefits they are able to provide.  
Traditionally, scholars and scientists have focused on large ecosystem protection because 

urban green spaces provide considerable benefits to human society. In this case, we are talking about 
multifunctional urban green infrastructures provided by urban green spaces. Multifunctionality in the 
context of urban planning and design involves the deliberate provision of multiple ecosystem services 
in a discrete area of urban land (Ahern, 2013). In fact, by performing several functions and providing 
several benefits in the same spatial area such as environmental, amenity, psychological and health 
benefits, urban GI correspond to a set of ecosystem services in urban areas (Kattwinkel, et al., 2009). 

 
After an assessment of literature reviews, we are now able to say that reconciling urban areas 

and nature is key to urban green infrastructure development and we can mention the multiple benefits 
that a green infrastructure can provide in an urban area: 

➢ Thermal environment effect (cooling effect, energy reduction, mitigation of urban heat island); 
➢ Air pollution and greenhouse effect; 
➢ Maintain or improve water quality, water regulation and retention; 
➢ Biodiversity conservation, wildlife habitat, and habitat connectivity; 
➢ Enhance physical, social and mental health; 
➢ Development of open-spaces and landscape accessibility for citizens. 

4. Results and discussion 
With the help of the description of the urban green spaces and the cases of reference, it was 

possible to establish the different proposals of the project. First, we will define the places where the 
urban green spaces will be implemented illustrated by the figure 3 below. 
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Figure 3: Proposition of strategies of revegetation of the neighbourhood (OpenStreetMap, 2015) 

 
Seven greening measures were addressed as relevant strategies in order to draw up a green 

cohesion within the island. As shown in the figure 3 the majority of the urban green spaces are linear 
spaces from East to West to be in accordance with the objective of maintaining a green continuity 
along the neighbourhood in order that people can walk along the green streets and sidewalks from 
one point of the island to another. 
 

4.1. Revegetation of the banks of the Seine  
Firstly, with the purpose to make the banks of the Seine more attractive, we will be adding 

vegetation (see [5] in figure 3). This new interface, in continuity with aquatic vegetation, will be a place 
of exchange and biodiversity. This implementation will also allow restoring a connexion between the 
natural shore and the river by ensuring a great number of benefits. The purpose is to completely 
greening the area, above all the connection with the river and the idea. On the other side of the banks 
in the island, there is any access to the river, it will be great to make up green banks in this side also 
to allows people to tour the entire island while taking advantage of the river, and attract the fluvial 
activities. 

4.2. Revitalisation of the existing public places 
Furthermore, this proposal also wants to greener the existing public spaces such as the place 

Place Dauphine, the place Place Louis Lépine and the forecourt Parvis Notre-Dame. Besides its 
environmental virtues, the objective of greening those three urban spaces is to bring them to life. 
Indeed, vegetation will bring to the places an eco-friendly touch of modernization, and will attract more 
tourists and inhabitants who want to get out of their heads. These public places which play a crucial 
role in the neighbourhood, carry various challenges: quality of life, support of mobility, valorisation of 
the landscape, place of exchange and sharing and in this very special case, the history of the city of 
Paris.  

The idea for the Place Louis Lépine is to transform into a large green walkway (see [2] in figure 
3) with in its center a reflecting pool. Currently, it is clear that this place looks like to an ordinary 
stopping-off place. Therefore, the addition of these blue and green structures aims to breathe the 
central place of the island. The inclusion of trees, benches and lawns, water points is more attractive 
and convinces people to enjoy the place. A green grass will be added to the Place Dauphine to add 
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color during the winter. About the Parvis Notre-Dame, it is true that this forecourt already has 
vegetation, but the decor is very straight, and people can’t enjoy this vegetation resembling artwork. 
The purpose is to implement an area of picnic to the left with lawns, trees, and a wooden pathway on 
the West side. In the forecourt itself, the addition of a row of trees to shade during long queues waiting 
to enter the cathedral, and also shrubs that will mark the entrance to the cathedral (see [6] in figure 3). 
In continuity with the new urban park of picnic, the bridge Pont au Double, which is initially pedestrian, 
will become a green pedestrian bridge where the plants transform it into another part of the park. In 
the same spirit, the pedestrian bridge Pont Saint-Louis can also be added by vegetation.  

4.3. Pedestrianization of the entire West of the Island and key streets 
Greening the neighbourhood, this is also prioritized active mobility such as walking and cycling. 

This is for that reason one of the proposals is to transform roads into pedestrian ways (see [2] of 
figure 3) surrounded by vegetation to make them more breathable and attractive. The creation of 
these meeting zones that refer to a new use of urban space, will promote the conviviality of certain 
places where pedestrian is a priority. We can see in green in the Figure 3, the green walkways 
affected by this change. With regard to the West part of the island, we decided to make it entirely 
pedestrian including The bridge Pont Neuf. This bridge could be a pedestrian link for people between 
the right bank and the left bank of the river. The new strategy of completely pedestrian the West of the 
island allows people walking on the green streets and link the Place Dauphine to the Square du Vert 
Galant.  
 Moreover, we want to make the commercial street Rue d’Arcole pedestrian. This street is 
highly frequented by pedestrians because the famous flower market and many shops surround this. 
Then, it will be better for people to walk around without the presence of cars.  

To ensure a green continuity from East to West and then allowing people to walk from one side 
of the neighbourhood to the other, the proposal wants also to make the perpendicular street Rue du 
Parvis Notre-Dame pedestrian. We let a part of the street for the circulation of cars to allow getting in 
and out of their home. After walking along these new pedestrian streets, people will go through the 
Place Louis Lépine and will join the entirely pedestrian of the island. 

4.4. Green pavements for a better water management 
The idea of this part is to use alternatives with green infrastructures to maintain a better water 

management in the neighbourhood. We are in a flood zone surrounded by the Seine and the storm 
water management is therefore an important issue to consider. Green infrastructures components 
proposed for this thesis is the addition of bio swales in the sidewalks and green pavements for car 
parks. Firstly, the implementation of bio swales (see [7] in figure 3) with plants enjoying wetlands to 
accompany the landscaping will be made in all the sidewalks. These components will complete the 
green structure created by the trees of the sidewalks, or otherwise will greening the ordinary 
sidewalks. Moreover, the car parks in the street of the residential sector will be transformed into green 
car parks (see [3] & [7] in figure 3). With the addition of these green infrastructures, the residential 
sector of the island which is the area the most affected by flooding, will provide more bio-retention 
areas using vegetation and soil to capture, slow, clean, and infiltrate storm water runoff. 

4.5. Provision of green roofs in the residential sector 
At the end, the last proposal is to have an urban green roof in the building Bureau des 

naturalisations de la Préfecture de Police and the roof of the RATP Index station and technical 
services (see [1] of figure 3). The idea of these green roofs is mixed roofs, which is from an 
association of different spaces and uses on the same roof. These roofs will be intensive green and 
cultivated roofs in the residential sector so that the inhabitants of the neighbourhood can participate to 
the development of the urban agriculture, which could strengthen the social interactions between 
people.  

4.6. Cost benefit assessment of three green solutions 
The objective of this part is to present the economic benefits of the three most relevant 

solutions: the implementation of a green roof in the building the building Bureau des Naturalisations, 
the provision of bio swales in a case sidewalk in the street Boulevard du Palais and tree planting in 
the Place Louis Lépine. We will summarize the total costs and benefits of the three solutions 
throughout their lifecycle. To complete the benefit analysis, we implement the suitable approach of 
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Life Cycle Cost Assessments with the Net Present Value method to better understand the 
environmental, social, economic, and technical aspects and able to estimate the payback period 
based on the benefits and costs. 

4.6.1. Green roof 
Our studied intensive green roof will be in the roof of the Bureau des Naturalisations with an 

area of 1357,2 m2. To begin, we introduce the lifecycle cost per square meter of an intensive green 
roof in the table 1. 

 
Table 1: summarize of the life cycle costs for an intensive green roof 

LCC References Cost [€/m2] Description 

Initial cost Brussels Environment (2011) 
Geradordepreços.info 

298,675  Installation of an intensive green 
roof with waterproofing 

O&M cost Acks (2003) 0,7 Cutting and removal of dead 
grasses, removal of organic litter, 
and other tasks.  

Disposal cost Bianchini and Hewage (2012) 0,2 Lifespan of 40 years 

 
According to the Guide to Recognizing Its Economic, Environmental, and Social Benefits 

(Center for Neighborhood Technology, 2010) we identify and quantify the individual and public 
benefits of the studied green roof in the table 2. 

 
Table 2: Private and public benefits and costs of green roofs. 

Benefits Prices 

Energy Reduction in Heating and 
Cooling 

2.072,70 € per year 

Membrane longevity 190.008 € on year 20 

Acoustic insulation 35.287,2 € one-time 

Aesthetic benefits 58.631,04 € one-time 

 
 

Individual benefits 
of green roofs 

Benefits of recreational areas 11.943,36 € one-time 

Reduction of storm water runoff - 234.697,88 € one-time for 
grey infrastructures 
- 2.362,59 € per year 

Improvement of air quality 62,03 € per year 

Mitigation of urban heat island - 

Greenhouse effect reduction 73,85 € per year 

 
 
 

Public benefits of 
green roofs 

Improvement of urban biodiversity - 
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Then, the NPV method is applied to analyse the investment of the implementation of the green roof. 
The cost benefit assessment showed that the payback periods are shorter than the lifespan of green 
roofs and is about 20 years of payback and after 40 years it has a benefit of 114.100€. 

It is obvious that the public benefits are over three times greater than the individual benefits, 
even though two of the public benefits are not counted in the calculation due to the unavailable data. 

With a larger implementation scale, the social benefits of this green roof and so one will be 
increased tremendously. 

4.6.2. Tree planting 
 The studied green walkway of the proposal is the Place Louis Lépine, which at the very heart 

of the island. In our proposal, 22 medium trees have been inserted. Table 3 introduces the lifecycle 
cost for the transplantation and the maintenance of one urban tree. 

 
Table 3: summarize of the life cycle costs for tree planting  

LCC References Cost 
[€/tree] 

Description 

Initial cost Geradordepreços.info 643,38 Labour of the workers, materials 
and transportation 

O&M cost Geradordepreços.info 40,504 Decennial maintenance 
Tree nutrition and suitable 
watering schedule  

 
As we can see, in this study, we don’t take into account the disposal cost because a tree lives 

over a century. Then, we use the NPV method to estimate the payback and the cost benefit over 40 
years of the implementation of trees as green infrastructures in the Place Louis Lépine of the Ile de la 
Cité. From the table 4, the identified benefits are: 

 
Table 4: Private and public benefits and costs of planting trees 

Benefits Prices 

Reduction of storm water runoff 189,70 € per year 

Building energy reduction in the vicinity 215,07 € per year 

Improvement of air quality 84,72 € per year 

Greenhouse effect reduction 435,65 € per year 

Community liveability 245,29 € per year 

Avoided annual cost benefits 1170,43 € per year 

 
Then, we use the NPV method to estimate the payback and the cost benefit over 40 years of 

the implementation of trees as green infrastructures in the Place Louis Lépine of the Ile de la Cité. 
The total cost benefit for 22 trees in the Place Louis Lépine over 40 years is 5299 € and the payback 
is of 29 years.  
 

4.6.3. Bio swales 
In this part, we are going to study the implementation of bio swales in a green sidewalk of 124 

ml in the Boulevard du Palais. In the table 5 are presented the lifecycle costs for a bio swale. 
 

Table 5: summarize of the life cycle costs for the implementation of bio swales 

LCC References Cost [€/tree] Description 
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Initial cost Norpac (n.d.) 11594 The materials, the installation and the 
landscaping 

O&M cost Norpac (n.d.) -  0,6 €/m2/year 
- 1€/ml every 10 years 

- Swale maintenance and late mowing 
- Clean out 

 
Grassed swale has become a common feature for storm water quality control by removing pollutants 
and reducing peak flows, then the main benefits we identify are those: 

- Storm water runoff reduction 
- Technical alternative for Storm water Treatment Technologies 

For the last benefit, we have to know that Storm water Treatment Technologies has been 
developed in response to water quality, and thus, to treat urban storm water such as the fossil filter. 
But we can use as storm water treatment alternative the implementation of bio swales instead of filter 
devices. We will compare the difference between the two solutions in terms of cost to establish the 
cost benefit of bio swales shown in table 6. 

Table 6: Benefits and prices 

Benefits Prices 

Avoided annual storm water treatment cost 8,6 € for one-time 

Avoided use of fossil filter 1760 € for one-time 

Avoided maintenance of fossil filter 720 € per year 

Avoided filter change 140 € every 3 years 
  
At the end, we can calculate the payback equivalent at 18 years of 124 ml of bio swale in one of 

the sidewalk of the Boulevard du Palais in the island thanks to the NPV method. After 40 years of 
lifetime, the cost benefit is of 6864 €. 

4.6.4. Synthesis of the cost benefits analysis and limitations  
The suitability assessment revealed that, in accordance with the NPV analysis, bio swales in 

the sidewalks are the more cost-effective option because its initial and maintenances costs are less 
costly than for the two others. But in terms of multifunctionality of urban green spaces optimizing the 
urban services, the benefit-cost analysis for the various green infrastructure practices shows that the 
most suited GI among the three studied solutions for our neighbourhood is the intensive green roof 
because its payback period takes just two more years for providing a number of individual and public 
benefits in several urban ecosystems and services such as water management, energy consumption, 
air quality and greenhouse effect, biodiversity conservation, aesthetic aspect etc. . Also, its cost 
benefit after 40 years is over 100.000 €, which is a well profitability for the building. Concerning the 
street trees, they take time to fully provide the suite of storm water mitigation, energy reduction and 
other ecosystem services with a payback period of 29 years, but their benefits are still greater than 
the lifetime costs. 

Nevertheless, the goal is not to compare the cost effectiveness of the three solutions, but rather 
see if their use as green alternatives in place of common swales, conventional roofs or bituminous 
pathways in a urban area is profitable in terms of environment, urban services and economy. At the 
end, the combination of all the propositions appears to be the best solution to significantly reduce the 
quantity of water flowing, of energy and greenhouse effect, improve air quality and the living 
environment.  

However, a number of limitations of the present study should be acknowledged. First of all, we 
must not forget that the payback is not completely representative of the benefits that the green 
infrastructures provide because some benefits can’t be monetary quantifiable such as for example the 
mitigation of urban heat island or for example the cost benefit of the wood’s removal during the 
maintenance of a city tree.  

Furthermore, as we make some theoretical proposals of revegetation, results are presented in 
terms of future values of benefits and costs, not present values. Indeed, even when we can apply for 
methods to quantify benefits and lifecycle costs, we make estimations whereas normally, precise 
quotes should be made. Also, these conclusions are based on previously assumed simplifications of 
the analysed processes, due to the resource’s limitation of this study. For example, local 
meteorological condition, the characteristics of urban green spaces (such as species composition, 
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plant age, microsite locations in relation to buildings), the albedo of city surface, and quantification 
method (shading, evapotranspiration, or both) have been ignored (McPherson et al., 2006). As such 
there is risk in applying these results to different contexts and subsequent benefit valuations.  

5. Conclusion 
This thesis introduced an approach to benefit-cost analysis of green infrastructure practices 

based on their multifunctional benefits. Throughout my analysis, I tried to convince of the multiple 
assets of the urban green spaces and proposed solutions within a neighbourhood in Paris: the island 
of Ile de la Cité. 

When analysing this territory, it was clear that the neighbourhood lacks adequate urban green 
infrastructures (urban green spaces only occupy 8% of the surface area).  

The willingness of greening this neighbourhood was from two major reasons. The first one is to 
revitalize the neighbourhood and allows it to once again become the heart of the French capital 
because this is only a stopping off place for the visitors, a territory largely unpopulated, and not much 
to do at night. This could be strategic to bring it to life by adding green infrastructures such as green 
walkways, green banks of river, and take care of implementing linear green spaces to accentuate the 
mode of crossing West-East so that people take advantage of the island along its length. 

The second reason concerns the fact that green infrastructures represent a key tool to support 
and promote the sustainable development. The exploitation of green infrastructures in urban areas 
can be a mitigation and adaptation approach to effectively address climate change and sea level rise 
because they deliver a wide range of ecosystem services. For instance, the storm water runoff 
management is a key issue in the studied island, potential flood zone and surrounded by the Seine. 

In order to answer to those two issues, we focused on the multiple benefits provided by the 
green infrastructures components of the proposal made for the Ile de la Cité and their profitability.  

We proposed seven proposals of green infrastructures around five main strategic axes of 
revegetation: 

- The revegetation of the banks of the Seine in continuity with aquatic vegetation in order to be 
a place of exchange and support of biodiversity; 

- The revitalization by greening the existing public places: Place Dauphine, Place Louis Lépine, 
and Parvis Notre-Dame to bring them an eco-friendly touch of modernization, and will attract 
more tourists and inhabitants who want to get out of their heads; 

- The green pedestrianization of the entire West of the island and key streets as strategy for 
mitigation of urban heat islands by prioritizing active mobility such as walking and cycling and 
decrease the road traffic; 

- The implementation of green pavements for a better water management with bio swales and 
green car parks; 

- The provision of two intensive green roofs as urban farms in the residential sector so that the 
inhabitants of the neighbourhood can participate to the development of the urban agriculture 
and to accentuate the cooling effect of plants. 

Through our proposals we studied more in-depth three solutions of revegetation, which are the 
following ones: 

- The green roof we want to implement on the roof of the Bureau des Naturalisations; 
- The implementation of bio swales on the sidewalk of the Boulevard du Palais; 
- The transplantation of trees in the Place Louis Lépine; 

This assessment supports the general cost-benefit analysis finding that green roofs, bio swales, 
and tree planting offer great potential savings and benefits. A detailed look at the net present value 
showed that over a 40-year period, the storm water, energy, carbon dioxide quantity and community 
earnings of green infrastructures more than made up for the increased premium of installing and 
maintaining them.  

The three solutions seem to be acceptable storm water mitigations; they can retain from 0,30 to 
0,70% of rainwater annually and become green alternatives for sewer, pipes, filters etc. Trees and 
green roofs confer more benefits in terms of reducing greenhouse effect, energy consumption, urban 
heat waves, and improving air pollution, but are more costly initially; bio swales are the first GI, which 
is cost effective. The green roof has the particularity to have besides individual benefits linked to the 
building where it is implemented which take into account the reduction in energy, the acoustic 
insulation and the aesthetic benefits of the building, and also the membrane longevity of the roof.  

In other terms, the identification of all these benefits, the process of quantification and the 
monetary valuation of the benefits allowed us to conclude that GI occupy a number of functions within 
the urban ecosystem and playing a significant role in the sustainable development measures and in 
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the well-being of their social and economic environment. Not all benefits of GI can be quantified at this 
time. Given the quantifiable benefits and the potential benefits that cannot easily be quantified we 
believe that in the future further studies may be considered to take into account all the social and 
environmental benefits and their quantification. The thesis indicates clearly that there is a need of 
more research into green infrastructure performance in urban environment, and thus for long term 
monitoring of GI. Another area that needs further development is the cost benefits analysis of GI in 
France because we mainly limited our review to American, British, and Canadian papers. 
Moreover, it may be necessary to draw on research done on the plant selection to improve the 
shading and evapotranspiration. In the future, it is suggested a development of complex and 
heterogeneous vegetation structure (e.g. mix of tall grasses, shrubs, and trees) because it promotes 
abundant and diverse insect and bird assemblages in UGS. Green spaces with such structural 
complexity support multiple taxes.  

In addition, the last recommendation is that the management and future planning of cities 
decision-makers should take into account programs of awareness and determine the level of 
logistical, technical and financial support that may be appropriate to promote green infrastructure 
components such as bio swales, green roofs, green parking places, planting schemes, revegetation of 
banks in cities. To foster the initiatives, Paris municipality should learn from the City of New York, 
which enhanced installation of green roofs by allowing one-time tax abatement. The building owner 
can benefit with a tax reduction of $48/m2, if the green roof covers at least 50% of the total roof area 
(Bianchini and Hewage, 2012) 

To conclude, in order to gain maximal benefit from urban GI research, there is a need to study 
the effects of the combined effect of multiple green measures throughout the urban environment: 
trees first and additionally vegetative ground cover, and green walls and roofs, green pavements 
through all its variations. These studies should also refer to the urban scale as a whole, as well as to 
parts of the city. Such work would ultimately be more applicable in a holistic approach to urban 
planning that embraces a broad diversity of stakeholders. 
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