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continuous change and evolution, has brought 
about many advantages to our societies and 
without doubt, the 21st century will be one 

economic, demographic and environmental 
aspects within this setting, combined with 
its physical design, make for a complex 
arrangement of a large number of variables. 

It is in that context that we now turn to science 
for aid. New technologic tools, combined with 

physics, present us with promising advances that 
can increase our understanding of the structure 
and dynamics of the city and can allow us to 
hope for a future of sustainable urban design 
and management. A variety of such examples are 
presented in this publication that consolidates 
the academic papers presented at the First 
International Conference on Urban Physics, 
which was held in the beautiful city of Quito, 
Ecuador in October 2016. Quito was also the 
stage for the UN Habitat III conference, in which 
the United Nations launched their New Urban 
Agenda. 

Last year, the United Nations approved the 
2030 Agenda for Sustainable Development 
with the Sustainable Development Goals as its 
main focus. In the coming years the UN and all 
its development partners will work arduously 
towards making progress in all of the 17 
SDG´s, including goal no. 11: - Sustainable 
cities, will allow us to focus on adopting 
and implementing integrated policies and 

mitigation and adaptation to climate change 
and resilience to disasters in cities. 

Our strong commitment to a new and 
improved urban future will be incorporated 
into our actions in the coming years. We 

realize that the academic sector is a key ally 
in this process. It can provide us with new 

write informed new policy guidelines to be 
implemented globally. 

Dr. Beckers in pointing out a crucial  element, 
namely the divergence between the data 
available for the western hemisphere and the 
scarcity of data we still have in less developed 

realities. No doubt this will be one of our 
main challenges, as the urbanization process 
is present in the whole world. 

change and development for all with the goal 
of decreasing poverty and inequality and 
although challenging, our actions are already 
underway. We thank the organization of the 

Diego Zorrilla
Representative of the United Nations

Development Programme (UNDP) in Ecuador

FICUP 2016ii



For our University, and for many others, 
scientific, technologic and economic 
development will only make sense if it 
contributes to increase the global commons 
of mankind instead of creating an economy of 
exclusion and a culture of the disposable.

We also believe that nature is a gift from God, 
not our personal quarry / source that can be 
exploited until its total exhaustion. For this 
reason, the responsibility to preserve nature 
becomes a priority before the possibilities of 
exploiting it. All living beings are connected. 
Without exception, as members of the same 
human family, together with all living creatures 
and future generations we have received this 
gift that we should not use at our whim and 
will.

Being coherent with these thoughts we 
decided to organize and host this international 
academic conference whose main objective 
is to meet the highest scientific expectations 
and expose the most innovative proposals for 
the development of sustainable cities. As you 
know, this event seeks to synthesize the recent 
scientific developments that affect cities, their 
energy efficiency, their impact on climate 
change, hence their indisputable importance 
and relevance.

At the regional level, this conference aims 
to become a unique opportunity to promote 
studies on Andean, Amazonian or Islander 
cities little represented in the scientific 
literature. At the local level, this conference 
offers Ecuadorian researchers the opportunity 
to participate in a high-level academic event, 
to establish a network with the international 
scientific community and to become  a hub  
for research aimed at improving life quality in 
our cities.

Finally, this First International Conference 
on Urban Physics is articulated perfectly with 
the Habitat III conference as a preparatory 
event. In addition  is one of the emblematic 
events celebrating the 70 years of our beloved 
University. And most important of all, it 
responds to the call of Pope Francis in the 
Encyclical Laudato Si,  to pledge us all for the 
care of our common house: the earth.

S. J. Fernando Ponce León
Rector of the Pontifical Catholic

University of Ecuador
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an LCA approach: example of application of the NEST tool and 

requirements for its use in the context of Ecuador and Latin 
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Abstract 

Urban planners are facing a growing demand for high performance projects in terms of 
control and reduction of environmental impacts. However, the complex and multi-
dimensional concept of sustainable urban development often loses its core substance when 
confronted to practice realities of urban projects because of a lack of adapted decision 
support tools. The question arises as to how the effective consideration of the environment 
and the limitation of the project impacts can be taken into account as soon as the early design 
stages? As an answer to this question, we developed NEST (Neighborhood Evaluation for 
Sustainable Territories), a life cycle assessment (LCA) tool for the built environment at the 
neighborhood scale. LCA has been increasingly used to assess the environmental impacts of 
construction products and buildings during the last 25 years. And today, a new trend stems in 
the application of LCA to larger systems such as urban islets or neighborhoods. NEST 
addresses early design stages, and uses 3D models of neighborhood projects to quantitatively 
assess a set of environmental impacts. In this paper we propose a presentation of the tool, and 
an application through the case study of a new development project for a peri-urban area. 
Moreover we analyze the opportunity and the requirements for the adaptation of the tool, 
initially developed in Europe, under the context of Latin America, whether it is for the 
availability of data and for the coherence with specific challenges and political objectives in 
the area of South America. 
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1. Introduction

More than fifty percent of the world population (2011) lives in urban areas [1] and the built 
environment, referring to the building and transportation sectors, is a major hotspot of 
resource use and environmental impacts. For instance it accounts for 62% of global final 
energy consumption (2009) [2] and 55% of greenhouse gas emissions (2004) [3]. In 
industrialized countries, buildings are responsible for 42% final energy consumption, 35% 
greenhouse gas emissions and more than 50% of all extracted materials [4]. 

In this general context, urban planners are facing a clear demand for projects of higher 
environmental performance from both public and private sectors. This environmental 
performance and associated environmental impacts are related to numerous interconnected 
issues such as: resources consumption, waste production, water consumption, greenhouse 
gases emissions, biodiversity protection, air quality, etc. The neighborhood scale appears to be 
relevant to address most of these issues [5]. It is a typical operational scale for urban 
development projects and integrates key levers for urban eco-design. Indeed, this focus on the 
neighborhood scale is driven by the need to address district scale levers to design buildings 
and neighborhoods of higher environmental performance and to address key issues such as 
bioclimatic design, shared equipment (e.g. district heating), urban density or mobility issues. 
For instance, decisions made at the settlement level (orientation, compactness, urban density) 
largely affect heating / cooling loads, a major contributor to the energy balance of an urban 
area. [6] states that it seems more likely that the environmental and energy concerns that 
nowadays focus mainly on buildings will soon be transferred to neighborhood planning. 

As an answer to this growing interest for sustainability investigation and planning at the 
neighborhood scale, we developed NEST (Neighborhood Evaluation for Sustainable 
Territories): a tool based on life cycle assessment (LCA) for quantitative assessment of 
environmental impacts of urban project. 

NEST has been designed taking into account the operational practice of urban design and 
to be used from the sketch stage of a project. Based on the 3D model of a development 
project, NEST assesses a set of indicators reflecting major environmental issues in sustainable 
urban design. NEST calculates LCA indicators as well as more classical urban sustainability 
indicators in order to provide a broad and quantitative assessment of the environmental 
performance of neighborhood projects. All indicators are expressed per user to facilitate 
comparison of alternative scenarios (a neighborhood user is either an inhabitant or a non- 
resident worker). 

NEST has already been applied on several urban planning operations in France and has 
proven its ability to enhance the design process by allowing a continuous analysis of the 
project environmental performance with a life cycle perspective [7]. In the context of Latin 
America the use of NEST may also be of great interest, however its application faces two 
major difficulties: 
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• Data integrated in the tools are originated from Europe and specific key data has to be 
adapted. This is a technical issue but it is complicated by the lack of LCA data for South 
America. 

• Regional issues and challenges for cities are different from Europe and these different 
stakes need to be integrated in the approach if indicators can be produced to evaluate 
them  

Nicolas Salmon, Grace Yepez-Salmon, Marc Lotteau 

unfavorable conditions, such as land conversion, land occupation, toxicity, increase 
in average global temperature, or eutrophication. 

At the master planning stage of a neighborhood project, the buildings have not yet been 
designed. Nevertheless buildings’ data are needed in order to perform the analysis (building 
materials and building energy consumptions). 

As for building materials, the embodied energy and associated greenhouse gases emissions 
are estimated based on a meta-analysis of detailed life-cycle assessment. Rather than 
performing a process-based LCA, NEST relies on a database of former analysis that estimates 
embodied energy of different building types (in terms of energy per floor space). This analysis 
assumes an average rate of embodied energy per square foot, by building type and associated 
constructive systems. Energy use in buildings is assessed from target energy performances 
associated with French standards, and according to location, altitude and type of building. 

Other environmental indicators are: 
 Air quality indicator (m3 of polluted air/year/user) is based on the “air pollution” 

indicator of French NF P01 010 standard [12]. It accounts for emission of polluted 
air from transportation and heating systems. 

 Waste indicator (t/year/user) deals with waste flows from neighborhood 
construction and operation stages. 

 Water consumption indicator (m3/year/user) assesses water consumption for 
construction works, during buildings operation and for maintenance of public 
spaces. Another water-related indicator assesses storm water infiltration on the 
neighborhood. 

The social indicator gives a score of user’s satisfaction based on the aggregation of five 
sub-indicators that are scored on a four-point scale. These sub-indicators are square meters of 
housing, green spaces and parking lots per user, as well as the quality of the transportation 
offer and the accessibility to everyday services. The scoring scales are based on Nobatek’s 
experience on urban development projects as well as technical literature. The economic 
indicator gives an insight on construction costs (buildings, public spaces, streets, etc.) and 
operation costs (lighting of public spaces, water for maintenance, waste management, energy 
and water consumption in buildings). 

3 Case study 
NEST was experimented in several urban projects in France, allowing for its validation 

regarding its ability to start and feed the discussions on sustainability between project 
stakeholders (urban planner, developer, mayor, technicians, etc.). For instance, it enables a 
quick and broad comparison of scenarios for urban planners to improve their proposal. This 
type of analysis has been conducted together with a design team on a new development 
project for a peri-urban area located in the southern France area “Pyrénées Atlantiques”. The 
aim of the study was to investigate to which extent environmental impacts of an 
environmental-friendly scenario (sc.0) differ from those of a business as usual scenario (sc.1) 
(Fig. 1). 
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Figure 1: (left) scenario 0, (right) scenario 1 

 
The project aims at creating a new neighborhood (1.73 ha) close to the center of a small 

community located 10 km away from the main agglomeration. The population carrying 
capacity of the site was set to 350 users; this information is critical for the impacts calculation 
and emphasizes the importance of density in an urban project. There is also a target of 
functional mixity with a majority of housing but also some offices, shops and a school. 

Two scenarios were established with the design team: one with a stronger investment on 
sustainability and higher density (sc.0) and another more representative of “business as usual” 
planning approaches in this area (sc.1) with more individual houses. Both scenarios respond 
to the same initial program (regarding equipment, parks, roads, parking and housing) but in 
different ways, leading to different impacts, quality of life, usage and technical answers. 

Sc.0 is more interesting from an environmental point of view. The master plan is based on 
integrated urban gardens, pedestrian areas, smaller roads for cars, fewer parking spaces per 
dwelling, vegetated parks, deeper functional mixity (more offices and shops). All buildings 
are energy efficient (45 kWh/m²/year), most of them include solar energy production (PV and 
thermal). Regarding soil sealing and storm water management, there are large areas of green 
spaces and green roofs. All buildings have dedicated spaces for waste “at source recycling”, 
local bicycles shelters, and are equipped with water consumption reduction systems. Grey 
water reuse is considered in some buildings. Sc.0 has a capacity of 386 users (75% inhabitants 
and 25% non-resident workers).  

Sc.1 has a lower density with more individual houses. There are more mineralized surfaces 
and more parking lots per user. Buildings energy performance is lower (corresponding to the 
French RT2012 standard criteria). There is no renewable energy production and no green 
roofs. Sc.1 has a lower capacity of 291 users (67% inhabitants and 33% non-resident workers). 

Both scenarios have the same population distribution that is representative of a long term 
trend in the area of the project with 45% active people, 25% children and students and 30% 
retired people. 

Due to the fact that the nearest town is located 10 km away and that public transportation 
services are insufficient, both mobility scenarios are largely based on individual vehicles. 
However, sc.0 gives more importance to cycling and walking with dedicated facilities. 
Mobility scenarios are specified for different types of users; at the level of the whole 
community of users, scenarios are detailed below (Table 1). 
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Table 1: mobility scenarios 

 
Both projects were modeled in NEST, which means 3D modeling (Fig. 1) and input of 

scenario characteristics, in order to evaluate their impacts. Main results for each indicator are 
presented in the following section. 

4 Results 

4.1 Primary energy consumption (Fig. 2) 
The total level of primary energy consumption of sc.1 (33 000 MJpe/year/user) is 36% 

higher than for sc.0 (24 300 MJpe/year/user). In sc.0 buildings operation, building materials 
and individual transportation respectively account for, 37%, 26% and 33% of primary energy 
consumption. Even if buildings operation remains the main contributor, the strategy towards 
density, high performance buildings and renewable energy production leads to 85% less 
impact (9 100 MJpe/year/user) than sc.1 (16 900 MJpe/year/user). It is also interesting to note 
the really high contribution of individual transportation due to the fact that the project is 
located 10 km away from the main employment and services area. We also observe the 
impact of a neighborhood facilitating walking and cycling with 10% less impact from 
individual transportation in sc.0. 

 

 
Figure 2: (left) primary energy consumption (sc.0); (right) primary energy consumption (sc. 1) 

 
4.2. Climate change (Fig. 3) 
With 1430 kgeqCO2/year/user, sc.1 shows a 31% increase compared to sc.0. For both 

scenarios, individual transport is the most impacting contributor to this indicator with around 
43% of the emissions in sc.0 and 36% of emissions in sc.1. This point is well representative of 
the importance of transport on the environmental performance of a project. If the site is in a 
rural or peri-urban area, the impact of transport might counterbalance the sustainability efforts 
realized at the scale of buildings, roads and other project elements. In sc.0, due to highly 
energy efficient buildings, the second contributor is building materials (30%) whereas in sc.1 
it is buildings operation (34%). This distribution and difference between energy and Climate 
Change indicators is mainly explained by the 10 km distance between the site and the main 
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economic area, and by the fact that electricity use is a low generator of CO2 in France (for 
energy consumption in buildings). 

 
Figure 3: (left) climate change indicator (sc.0); (right) climate change indicator (sc. 1) 

4.3. Other indicators 
In order to assess the impact of land conversion on biodiversity, the initial land occupation 

is characterized as follow: 50% artificial, 30% agricultural, 10% urban and 10% vacant green 
land. The score of biodiversity loss related to land use is 33% higher for sc.1 (88 PDF/y/user 
vs. 67 PDF/y/user for sc.0) because of higher areas of mineralized public spaces and less areas 
of gardens. For both scenarios, the score of biodiversity loss related to land conversion is 
negative (-6 PDF/year/user for sc.0, -9 PDF/year/user for sc.1) which means that through land 
conversion, the development brings biodiversity potential. 

Both scenarios have a similar total waste production of about 4.5 t/year/user (87% comes 
from construction works). In sc.0 all buildings have a dedicated area for recycling and organic 
waste composters. Furthermore a specific “low waste agreement” for construction works is 
mandatory for all buildings to be contracted. These measures lead to 42% less non sortable 
waste for sc.0 than for sc.1.  

Air pollution is essentially tied to individual transport (about 95% for both scenarios). 
In sc.0 strategies like water saving systems or recovery and treatment of drinking water 

and rainwater, leads to a quite low level of drinking water consumption (35 m3/y/user) and a 
significant use of non-potable water (34% of total water consumption). Sc.1. is less engaged 
in terms of limitation of water consumption with 87 m3/y/user of drinking water only. 
Regarding storm water management, there is still more to do to manage rain water infiltration 
through the choice of pavement materials (65% runoff for sc.0 and 73% runoff in sc.1).  

Both scenarios show good results in terms of m² of housing and green spaces per user. Sc.1 
is better in terms of parking availability but sc.0 is better in terms of transportation offer (with 
dedicated facilities for cycling and walking). In terms of accessibility to services both 
scenarios are similarly handicapped by the distance to the agglomeration and the fact that all 
services cannot be secured within the neighborhood. 

5 Discussion 
Our analysis allowed visualizing two alternatives based on two different urban principles 

and demonstrated the interest of such quantitative assessment. Sustainability is a complex 
matter for urban planning and quantitative assessment of environmental impacts in line with 
urban planning practice makes it more tangible and realistic to address. 

In comparison with sc.1, the neighborhood user (inhabitant or non-resident worker) in sc.0 
is clearly less energy consumer (-36%), emits less greenhouse gases (-31%), generates less 
non sortable waste (-42%), and consumes less drinking water (-65%). It is also important to 
note that the neighborhood includes more comfortable buildings and hosts more people; 24% 
more users and 32% more inhabitants than in sc.1 (the “baseline scenario”). Furthermore in 
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 sc.1, the low density model impeded reaching the 350 users target and the number of users is 
291 only. 

Cost analysis is also a critical part of the assessment and may generate contrast with the 
environmental assessment. For now, NEST only accounts for an estimate of construction 
costs and some operation costs and requires further research to shift to an overall view of the 
project lifecycle economics. 

At a more general level, this case study highlighted the relevance of an evaluation process 
for the early stage of urban project design. The tool enables the quantification of a number of 
environmental impacts indicators, some of which are LCA indicators. This quantification 
relies on a simplified LCA methodology (i.e. meta-analysis of LCAs of neighborhood 
components) which is appropriate for early stage assessment in a project. Indeed this 
methodology is aligned with the data availability at the master planning stage of an urban 
development project. 

NEST analysis revealed comparable contributions of building materials, building operation 
and transportation to both life cycle primary energy consumption and life cycle greenhouse 
gases emissions. These individual contributions in both scenarios and for both indicators 
range from 20% to 50%. The compared analysis of the two scenarios permitted to highlight 
major differences between scenarios such as the fact that in the sustainable scenario the 
predominance of the operation phase is lessened, or the fact that the buildings embodied 
energy in the sustainable scenario is higher than in the business as usual scenario. 

NEST tool allows for a new approach of knowledge-based design for urban planning. This 
evaluation proved to be really complementary to the planner’s design skills and was a 
powerful mean to emphasize the dialogue about sustainability and particularly environmental 
performance between the design team, engineers and the local city. 

6 Requirements for an application to Ecuador and Latin America 
The use of NEST in a new regional environment means that some adaptation has to be 

realized to consider two important issues: 
 LCA data is geographically specific; it means for example that data corresponding to a 

production in France will not be pertinent for an analysis realized in another country 
because processes are different. This is the case for example of the energy production 
processes. Other data are on the contrary not strongly dependent of the region; this is 
the case for example of global products and processes like the use of cars. 

 Indicators have to correspond to both global and local environmental stakes, and need 
to reflect also local societal challenges that may differ from one world region to 
another. For example urban security and poverty mitigation are key stakes in Latin 
America whereas they are not priority considerations in urban projects in France.  

6.1 Background data adaptation 
Key data has to be reconsidered in order to insure a proper assessment. This is especially the 
case for energy data that is very sensitive to national energy production infrastructures and 
that is integrated in many other data sets. This modification will impact directly on the energy 
(considering energy efficiency of the energy production system) and greenhouse gas 
emissions indicators. Data about energy consumption and production is not available for 
specific countries like Ecuador but it is on a regional Latin American scale. This data can be 
used as a first estimation. However, considering the specificity of a country like Ecuador that 
develop a particularly high capacity of hydroelectricity production, it will be much more 
pertinent for a proper analysis of urban projects to develop a specific data set corresponding to 
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the energy mix of each country. Such development is possible as the background data is 
available and pertinent at global scale in this case. 
Another key data to be adapted is the set corresponding to building construction. In this case 
NEST calculation is based on a database developed by Nobatek from a statistical approach of 
numerous LCA of buildings realized in France. This data has to be replaced either by a 
generic data about building construction available at global scale within the Eco Invent 
database, or, better, by a specific data to be created through the realization of LCA of 
representative buildings in Ecuador. This last option is possible as the core data for this 
exercise (traditional building materials and processes) are available either for Latin America 
or at global scale. 
The other indicators are much less sensitive to geography and could be applied directly.  

6.2 Local indicators corresponding to local challenges 
Beyond the urban planning theories and sustainability principles that founded the initial 

choice and development of indicators [8], the adaptation of NEST to Latin America implies to 
consider local perspective in terms of challenges and threats for the cities in this area. A first 
approach of this indicators’ construction work is based on the following multi scale societal 
and political inputs: 
- Global scale: the UNO adopted in 2016 a set of world objectives, called sustainable 

development goals for 2030 [13], that are considered as prime importance in Latin 
America. Goal number 11 is dedicated to cities, looking for “making cities inclusive, safe, 
resilient and sustainable”. It includes the following considerations 
o access to housing, services and transport 
o participatory, integrated and sustainable human settlement planning 
o heritage protection 
o protection from disasters 
o impact of cities (i.e. air quality and waste management) 
o access to green and public spaces 
o links between urban, peri-urban and rural areas 
o integrated policies towards inclusion, resource efficiency, mitigation and adaptation 

to climate change, and resilience to disasters 
o building sustainable and resilient buildings utilizing local materials 

- Latin America scale: a private initiative from the company Siemens with a great number 
of large Latin American cities [14] has lead in 2010 to the definition of an index for green 
cities in Latin America. It takes into account the following issues: 
o Energy and CO2 emissions 
o Buildings and land use 
o Transport efficiency 
o Waste 
o Water 
o Sanitation 
o Air quality 
o Sustainability governance 

- Country scale, the example of Ecuador: the Ecuadorian government settled through its 
“Plan nacional del buen vivir” [15] for the period 2013-2017 a large set of objectives, 
stakes and policy orientations. For the sustainability in cities, it includes: 
o Access to a safe and inclusive habitat (3.8 and 3.9); it integrates with more details: 

 Heritage conservation and refurbishment 
 Participatory process for decision making in urban planning 
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 Urban model integrating sustainability and quality of life 
 Housing for people suffering handicap 
 Safe and sure housing 
 Use of natural resources for construction and alternative energy production 
 Housing quality 
 Housing deterioration prevention 

o Access to water and sanitation services (3.10) 
o Meeting and public spaces (5) 

 Spaces for physical activity promoting health 
 Public spaces free of pollution 
 Priority to walking and cycling in urban planning 
 Support to urban regeneration 

o Deficiency and renewable energy (7.7) 
o Mitigation and adaptation to climate change (7.10) 

- City scale, the example of Quito: the Quito metropolitan district defined in 2014 a set of 
indicators [16] to follow the efficiency of its policy in terms of sustainable city. These 
indicators include the following considerations for the urban environment: 

 Energy and CO2 
 Land use 
 Transport 
 Waste management 
 Water 
 Sanitation 
 Air quality 
 Urban agriculture 
 Ecological footprint 

From this global analysis we see logically that several issues cannot be integrated in the 
evaluation provided by an LCA approach as it is not directly correlated to the neighborhood 
project scenario (which is what is evaluated by NEST) but to the process of urban planning: 
for example governance participatory issues. Beyond these process aspects, we can detect 
several potential improvements in the NEST indicator set that could help the tool to be more 
pertinent within the context of Latin America and more especially Ecuador. For example the 
promotion of alternative transport like walking and bicycling is considered as a mean (for air 
quality improvement, energy consumption reduction and CO2 emissions reduction) and not as 
an objective itself, like it could be for public space occupation quality or for health reasons. 
Another example is urban agriculture that is considered in the land use calculation but not as 
an objective itself, it could be easily integrated. 

A large improvement potential and adaptation need is in the social aspect, with issues 
correlated to accessibility and inclusion. Such issues correlated to social science would 
require integrating works from social LCA approach, which is an interesting perspective for 
future developments. Lastly, resilience, risk management and safety are today not directly 
considered in LCA tools and here also the social LCA science may be a new field of sourcing 
for solutions for NEST to integrate such issues in its evaluation. 

7 Conclusion 
NEST development was based on two observations: (i) urban planners lack resources to 

take into account the environmental impacts of their projects early enough and, (ii) urban 
sustainability cannot be addressed through a monocriteria optimization approach (e.g. 
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building energy efficiency) and requires a multicriteria approach enabled by a quantitative-
based decision support tool. 

The scientific and practical interest of such life cycle assessment is twofold. On the one 
hand it enables the comparison of a neighborhood's main contributors to life cycle 
environmental impacts. On the other hand, and through scenario comparison, it enables to put 
in perspective the relative effects of some environmentally friendly design choices compared 
with the overall impacts in a specific impact category. 

NEST current version has already been used on several projects and has proven its 
effectiveness. However, to help urban planners make the best compromises between various 
sustainability dimensions, some new developments are in progress. Among others we are 
working on taking into account urban microclimate (solar radiation, natural light, wind, etc.) 
as design inputs.  

Another development approach is, as discussed in this document, the adaptation of NEST 
to other geographical areas. First work has been realized to adapt it to other European 
countries; it is now proposed to develop NEST applicability to the case of Latin America and 
more especially Ecuador. The assessment presented in this document is a first step to define a 
new set of indicators that could be compatible with NEST approach (quantitative analysis and 
short panel of indicators for an efficient communication) and integrator of the most recent 
environmental and societal stakes in Latin America. 
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