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Premisses

• This research assumes that wider use of 
energy efficiency (EE) and renewable energy 
sources (RES) technologies are very interesting 
strategies that, besides contribute towards the 
global efforts in stabilizing the atmospheric 
concentration of GHGs, can provide economic 
benefits. 



Mitigation efforts

• GHGs emissions from the Energy sector in 
Brazil: relatively small by international 
standards, but increasing steadily.

• Challenge: maintain high participation of ER 
and invest in more efficient energy-
infrastructure – specially on the DEMAND SIDE

– Transportation

– Industry

– Buildings



Original proposal

• Original title: The evaluation of energy efficiency and 
CO2 abatement potentials  according to different 
technology dissemination policies: guidelines to 
policy-makers

• Original proposal: Industrial, transportation and 
Buildings

• Actual research: Buildings sector & Energy efficiency 
& Onsite generation with renewable energy. 
Development of methods to combine technology 
assessment & policy impacts



Approach

• This work applies energy planning method 
known as Integrated Resources Planning (IRP), 
a multi-criteria analysis (MCA) and marginal 
abatement cost curves (MACC) to evaluate 
public policies mechanisms to promote the 
dissemination of EE and RES technologies in 
Brazilian buildings sector. 

The objective is to bring together the advantages of these methods in order to 
provide more valuable insights to policy makers



Objectives

• Estimate potential energy and CO2 savings up
2030 for the Brazilian building sector

• Create portfolio of technologies and
dissemination policies (interventions on the
demand side) ranking best oportunities
according to relevant public policies criteria:

– Efficient technologies: appliances and building
codes

– On site RE generation technologies



CO2 emissions from Brazilian buildings
44% total electricity (2010)



Project workflow
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Select policy mechanisms

• Regulatory and control mechanisms

– Technical standards for appliances, regulated procurement 
schemes, building codes, compulsory investments, tariffs

• Economic/market-based instruments

– Financing mechanisms, rebates, ESCOs, cooperatives

• Fiscal instruments and incentives 

– Carbon taxes, taxes and subsidies

• Support, information and voluntary action

• Funding mechanisms

• 14 different policy mechanisms for EE 
interventions

• 6 different policy mechanisms for RE 
onsite generation



Select technologies for Minimum 
Efficiency PerformanceStandards (MEPS)

19 different combinations of 
technologies (EE and RE) and 
policy mechanisms interventions



Qualitative criteria of technologies 
& policy mechanisms

• Previous experience

• Mitigation potential

• Implementation aspects (easy, difficult)

• Societal cost

• Consumer cost

• Social-economic developmental goals



Mitigation impacts of select 
interventions



Results: Marginal Carbon 
Abatement Costs 



Example: Qualitative analysis of 
tecnologies + policy mechanisms (MCA)



Ranking of options



Results: Energy savings from the 
suggested portfolio

Energy consumption in buildings



Results: CO2 savings from the 
suggested portfolio



Key findings (1)

• The MCA results show that the mechanisms to
foster distributed RES and solar water heaters
are better ranked than in MACC analysis,
where only cost-effectiveness of each option
is evaluated.



Key findings (2)

• There is a significant cost effective potential 
that could be reached through alternative 
mechanisms not implemented yet in the 
country, such as public procurement 
regulation and building codes



Key findings (3)

• Minimum energy performance standards 
(MEPS) could be broader in scope and more 
stringent and include the use of energy in 
standby mode and tubular fluorescent lamps.

– In particular, some important appliances such as 
large air conditioning devices should have more 
aggressive MEPS. 
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