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PREMISSAS

A principal hipótese de trabalho é que a disseminação de 
práticas e de tecnologias mais eficientes e baseadas em 
fontes renováveis é parte de estratégias de estabilização 
da concentração atmosférica de GEE e que existe a 
necessidade de se determinar as melhores rotas 
tecnológicas para orientar políticas públicas na área de 
energia.

Para o formulador de políticas não basta identificar 
tecnologias e setores. É necessário também indicar os 
mecanismos para implementar a ação.



ESFORÇOS 
DE 
MITIGAÇÃO

Emissões de origem Energia

Desafio: manter alta 

participação de FR (Oferta) e 

investir em infra-estrutura

eficiente (Demanda)

• Transportes

• Indústria

• Edificações





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)
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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



EXAMPLE: QUALITATIVE 
ANALYSIS OF TECNOLOGIES + 
POLICY MECHANISMS (MCA)



RESULTS: MARGINAL 
CARBON ABATEMENT 
COSTS 



RESULTS: ENERGY SAVINGS 
CO2 SAVINGS 



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. 



PUBLICATIONS 
Melo, C. A.; Jannuzzi, G. M. (2015) Cost-effectiveness of CO2 
emissions reduction in Brazilian building sector  - Energy 
Efficiency (Print), v. 08, p. 014/9322,.

Melo, C. A.; Jannuzzi, G. M.; Tripodi, A. (2013). Evaluating
public policy mechanisms for climate change mitigation in 
Brazilian buildings sector - Energy Policy v. 61, p. 1200-1211,.

Jannuzzi, G.M. & Melo, C.A., (2012). Grid-connected
photovoltaic in Brazil: Policies and potential impacts for 2030. 
Energy for Sustainable Development 17 (2013) 40–46

Jannuzzi, G. M.; Melo, C. A.; Tripodi, A (2012). On-site
renewable energy systems: the potential for buildings in Brazil. 
Planet Under Pressure. March, Excel London, UK.

Jannuzzi, G. M. ; Melo, Conrado Augustus de ; Tripodi, A. 
(2012). Políticas públicas para promoção da eficiência 
energética e microgeração renovável em edificações no brasil: 
uma análise multicritério. International Energy Initiative –
América Latina, (Energy Discussion Paper).



FIM jannuzzi@fem.unicam
p.br


