
ÅElectronic meters 
ÅPLC communication is used from the meter to a 
communication module, which is connected to the 
modem / router of the house.
ÅThe families have access to an interface on the PC which 
provides: real time data  and  can make historical 
comparisons thorugh a dedicate interface
ÅGoogle Power Meter

Energy efficiency and demand response in the residential sector 

Å35% of primary energy consumption; 
Å800.000 buildings needing medium to urgent interventions 
(15% of the Building Stock for the all territory); 
ÅRecently approved National Action Plan for Energy Efficiency;
ÅTaxes rebate for insulation and window replacement;
ÅESCOs started to get interested in the energy retrofit business.

PORTUGUESE BUILDINGS FACTS

JOINT WORK OBJECTIVES

ÅImprove the energy efficiency of the buildings park, trough an integrated 
approach from energy monitoring to energy retrofit;
ÅImplementation of best passive and active measures;
ÅIntegrate all building sector players and variables for a comprehensive 
energy analysis;
ÅLead to new business opportunities (MPP partnership with Energy 
Company - GALP).

Initial Case-study: PombalinoBuilding(1755-1870)

Main Sources: 1. Tirone, L., et all, 2005. Lisbon Energy Framework. Lisboa E-Nova ςLisbon Municipal Energy and Environment Agency, 2. US-DOE, 2009. EnergyPlusv.4, Energy Simulation Software, U.S. Department of Energy 
ςBuilding Technologies Program, 3. Darby, S. (2006) The effectiveness of feedback on energy consumption. Environmental Change Institute, University of Oxford, 21pp., 4. Faruqui, A., (2007) The economics of dynamic 
pricing for the mass market.. The Brattle Group, April, 5. Vasconcelos, J. (2008) Survey of reg. and techn. developments concerning smart metering in the European Union electricity market. Florence School of Regulation, 
RSCAS Policy Papers 2008/01.

I. Characterizationof existing building stock at a city level.

II. Thermal Modeling of a representative sample of City buildings -
EnergyPlusas main software.

III. Model Calibration by Monitoring Data of field monitored buildings. 

IV. Identification of integrated energy Retrofitting Best Options, facing 
energy inefficiencies and general rehabilitation needs

V. Replication potential analysis and Strategies Development-
incorporate replication potential considering other contexts (from 
initial Lisbon city scale). 

ENERGY RETROFIT METHODOLOGY

FIRST RESULTS ςLISBON TYPOLOGIES AS CASE-STUDY

Main Case-study: 1960 to 1980typologies (Point III.)

Replication potential for other contexts (Point V.) - example Azores islands
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ÅConsumers and electricity retailers can benefit in de-regulated market 
conditions. 
ÅIntelligent demand response allows energy planners to monetize the benefits 
and costs of energy efficiency measures and analyze responses by consumers to 
dynamic strategies and the impact on electric loads. 
ÅElectronics, technology and social/community networks, play a role in building 
behavioral change that leads to more sustainable paths.
ÅIt is the objective of the experiments underway to access the potential for 
demand response in the residential sector. 

MOTIVATION

TECHNOLOGY/HOME INTERFACE

CASE STUDY

PRELIMINARY RESULTS

Quite different profiles, but base loads are comparable (70% of the family of 4 
consumption is below 0,3)

Small scale experiment: stratified random selection of those willing to
participate: Learning phase: Observe and learn from consumption patterns
Social reasoning:
ω tŜǊǎƻƴŀƭƛȊŜŘ ǎǳƎƎŜǎǘƛƻƴǎ ōŀǎŜŘ ǳǇƻƴ ŎƻƴǎǳƳǇǘƛƻƴ
ω /ƻƴǘŜȄǘǳŀƭƛȊŜ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴ ŎƻƳǇŀǊƛǎƻƴ ǿƛǘƘ ƴƻǊƳŀƭƛȊŜŘ ƎǊƻǳǇ averages
ω 5ŜǾŜƭƻǇ ŀ ŎƻƳǇŜǘƛǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ōŀǎŜŘ ǳǇƻƴ ǇŜŜǊ ǇǊŜǎǎǳǊŜ ƎǊƻǳǇ
savings each month and goal setting
Analyze and monetize energy efficiency and conservation practices
Study post experiment persistence

Perfect  information 
from consumers

Imperfect 
information to 

consumers 

Risks for unaware, electricity
insensitive consumer !


