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LEED: Leadership in Energy and Environmental Design 
A standard for the design and assessment of green growth 

 Started in 1998, LEED 
standards have been 
applied to more than 
7000 projects in the 
United States and 30 
countries worldwide. 

 The pilot version, LEED 
NCv1.0, led to LEED 
NCv2.0, then LEED 
NCv2.2 in 2005, and v3 in 
2009. 

 LEED 2009 has placed a relatively 
greater emphasis on "the reduction of 
energy consumption and 
greenhouse gas emissions associated 
with building systems, transportation, 
the embodied energy of water, 
materials and solid waste.” 



LEED-ND Neighborhood Development  
Sprawl as main cause of high energy use & CO2 emissions 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



LEED ND for green growth planning 
Residential CO2 emissions with respect to density 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



LEED ND planning 
3 blocks of principles 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



 
Block 1: Smart growth 

Source: LEED for Neighborhood Development - 2009 Pilot Version  

Smart Growth is well-planned development that protects natural 
ecosystems, imperiled species, and farmland, revitalizes 

communities, offers affordable housing, keeps jobs close to housing, 
and reduce automobile dependence. 



 
Smart location  credits 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



 
Block 2: New urbanism 

Connected and open community 

Compact development 



  
Neighborhood pattern and design credits  

Source: LEED for Neighborhood Development - 2009 Pilot Version  



 
Block 3: Green infrastructure and  buildings 

Source: A Citizen’s Guide to LEED for Neighborhood Development  



 
Green infrastructure and buildings credits 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



LEED ND 
Design, Appraisal and Certification 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



LEED ND 
Expected impact 

Source: LEED for Neighborhood Development - 2009 Pilot Version  



2. Green growth: Bottom-up smart environments 



Intelligent  Environments for Green Growth 
Open smart platforms + User-driven innovation  



Intelligent / Smart Environments 
How it works 

http://www.iot-a.eu/arm/120613%20IoT-
A%20ARM%20Book%20Introduction%20v7.pdf/view 

Smart environments  
“is a small world where all kinds of smart 

devices are continuously working to make 
inhabitants' lives more comfortable”,  

Environments “able to acquire and apply 
knowledge and also adapt to its inhabitants 
in order to improve their experience”.  

“Inhabitants may wish to ensure the 
safety, or reduce the costs of maintaining 
the environment, or automate tasks 
typically performed”.  
(Cook, D.J. and Sajal. K.D. (2005) Smart Environments: technology, 
protocols and applications, Wiley) 

 
Broad layers of SE 

Communication: Networks and Sensors 
Applications: Software, data bases, info 

processing, visualization, optimization 
User involvement / benefit:  Content, 

decision making, crowdsourcing, societal 
applications, social innovation. 



Intelligent / Smart Environments 
Sensor networks – Open data – Web 2.0 data 



Intelligent / Smart Environments 
Applications  for optimization 

Crowdsourcing 

Open source / Open data 



Smart Amsterdam 
43 projects for energy, environment, mobility 



12.000 sensors 

The Santander testbed is composed of around 3000 IEEE 802.15.4 devices, 200 GPRS 
modules and 2000 joint RFID tag/QR code labels deployed both at static locations 
(streetlights, facades, bus stops) as well as on-board of mobile vehicles (buses, taxis).  

 Open Call from the FP7 SmartSantander project for innovative applications and 
services, experimenting with the IoT in the context of the city  

Smart Santander  
A testbed for energy, mobility, environment 



3. Hotel Energy Efficiency Solutions Platform  



www.hotelenergysolutions.net 
www.hes-unwto.org 

HE
S 

e-
to

ol
ki

t 

A web platform developed for UNWTO (World Tourism 
Organization) and UNEP (United Nations Environment Programme)  





 

 
 

6 fields: 
 General data 
 Hotel type, occupancy and staff 
 Hotel description 
 Energy consumption (purchased and non-renewable 

sources) 
 Renewable energy produced by the hotel 
 Energy efficiency measures 







Energy benchmark 

Renewable energy sources in use 

Energy indicators 

Percentages of energy sources to 
total energy use 

Link to energy solution report 



 kWh per m2 per year  
 kWh per guest-night  
 kWh per guest room per year 

 
 Energy sources (kWh) 

Electricity purchased from supplier  
Fossil fuels purchased from suppliers  
Biomass  
Renewable energy from own generation 

Excellent 
(A)
0

195

Above 
average 

(B)
195
280

Average 
(C )
280
355

Below 
average 

(D)
355
450

Very 
Poor (E)

450
1000



Fossil (9) 

Biomass (10) 

Other Renewable 
energies (12) 

CO2 
emissions 

31 different types of fuel emissions  are taken into account 



Twenty 
solutions 

Energy 
efficiency 

Renewable 
energies 

No / small 
investment 

High 
investment 

Heating / 
cooling 
General 

electricity 



 Twenty (20) Energy Efficiency (EE) solutions are 
evaluated. Solutions a hotel has already installed or 
would be unsuitable for it, are excluded 

 Lighting (Energy efficient lights, 
automated controls) 

 Sun-shading devices 
 HVAC (Energy efficient motors, 

insulation of water systems, 
automated heating and ventilation 
controls) 

 Insulation (Walls, windows, roofs) 
 Monitoring and auditing energy use 
 Staff training 

 Solar heating and cooling 
 Solar Photovoltaic 
 Heat pumps (ground 

source, air) 
 Wind power 
 Biomass 
 Geothermal energy 
 Small Hydropower 





For Hotels 
 Simplify the adoption of 

green growth solutions 
 Understand the current 

energy use and emissions 
 Calculate margins of 

improvement 
 Get ideas about solutions 

for improvement 
 Calculate ROI and benefit 

of alternative solutions 
 
For Regions 

 Move from top-down 
planning (LEED-ND) to 
bottom-up collaborative 
platforms for energy and 
environmental improvement 
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