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Abstract: This study analyzes the local energy planning (LEP), a set of
urban energy strategies and potential scope, for Sao Paulo from 2014 to
2030. A simulation model is used to quantify the impacts of implement-
ing LEP strategies on the city’s energy system based on three indicators:
energy demand, percentage usage of renewable sources, and greenhouse
gas (GHG) emissions. The performance of LEP strategies was analyzed
for two scenarios: the first reproduces the city policies in force, and the
second expands the population’s access to city energy services. Consid-
ering the implementation of LEP in the first scenario, the city exhibits a
65% usage of renewable energy and a 43% reduction in GHG emissions
in 2030. Furthermore, implementation of the same strategies in the sec-
ond scenario, also for 2030, results in a 67% usage of renewable energy
with a 24% reduction in emissions compared to 2014.
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COLLACO and BERMANN

Introduction

Increasing global urbanization (cities have hosted more than half of the world’s
population since 2007) has led to a corresponding increase in demands for energy and
resources. Scientific communities have established that this increase in demand is respon-
sible for 2/3 of global primary energy consumption that contributes 60%-80% of total
CO, emissions (ROSALES CARREON; WORRELL, 2018; YAZDANIE; DENSING;
WOKAUN, 2017). This trend of correspondence highlights the requirement of synergistic
action between energy and urbanism (COLLACO, 2019).

The impact magnitude of cities is increasing together with the number of cities
(cities with 10 million or more inhabitants) that are primarily located in developing
countries (UN-HABITAT, 2016). Thus, reducing social inequalities in urban regions by
increasing the urban population’s access to energy is crucial for improving social well-

being (Rutter & Keirstead, 2012).

Yazdanie, Densing and Wokaun (2017) suggests that cities are a strategic place
for implementing energy mitigation and adaptation initiatives, which can be formulated
in an optimized and contextualized manner, considering urban energy systems (UES).
However, as reported by Collaco et al. (2019a), the urban energy requirements of cities by
sector and end-use, have been insufficiently investigated. Furthermore, there is a lack of
knowledge regarding the detailed energy supply profile, particularly, on the local potential
of energy resources provision in cities (COLLACO et al., 2019a).

Several scientific publications have used modeling tools to analyze UES (SAMS-
ATLI; SAMSATLI, 2018). Peng et al. (2015) used the LEAP simulation model to study
urban passenger transport in Tianjin. Yang et al. (2017) and Zhang, Feng, and Chen
(2011) used LEAP to analyze the implications of low-carbon policies for cities in China
(Ningbo and Beijing, respectively); Phdungsilp (2010) used the LEAP software to visualize
the impact of low-carbon policies for Bangkok, Thailand. Collaco et al. (2019b, 2019a)
applied the LEAP simulation model to Sao Paulo (LEAP_SP) to quantify the integration
synergies between urban and energy planning strategies in terms of GHG emissions, fossil
versus renewable resources usage, and increase in local energy generation. The present
study uses the referred LEAP_SP model to analyze the potential application of LEP for
reducing inequality of energy service access in Sdo Paulo.

A simulation model of the energy system using the LEAP system is presented for
the 2014—2030 period. Four scenarios were modeled for the Brazilian city of Sao Paulo:
two each for inclusion trajectory and energy policy implementation. The inclusion trajec-
tory scenarios are Business as Usual (BAU) and More Inclusive City (MIC), which were
simulated according to two variations: the first considers the maintenance of the current
situation (Historic), and the second implements a package of 17 LEP goals, resulting in
four scenarios for the development of the analysis: Business as Usual-historic (BAU-H),
Business as Usual-LEP (BAU-LEP), More Inclusive City-historic (MIC-H), and More
Inclusive City-LEP (CMI-LEP).

Following this development, we analyzed the results in terms of renewable increase,
energy savings, and reduction of GHG emissions in the city. Thus, advancing in research
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on the establishment of equal cities that provide more access to services and have lower
dependency on resources, energy flows, and imported materials.

Cities and Energy Planning

Cities are encouraged to reduce CO, emissions by implementing energy planning
actions, strategies, and policies (COLLACO et al., 2020; COLLACO; BERMANN, 2017).
The consumption of fossil fuels in cities is one of the leading causes of climate change
(WEBB; HAWKEY; TINGEY, 2016), and there is a growing interest in reducing energy
dependence in cities while promoting the transition to more sustainable energy systems

(COVENANT OF MAYORS, 2014). However, little is known about UES in cities.

Many researchers have identified different factors that influence energy consump-
tion in cities; they include structural factors, processes, patterns, and mechanisms of
urbanization that substantially affect human structures and behavior. Therefore, the
approach of integrating urban and energy planning can be used to develop cities with
improved sustainability JOVANOVIC et al., 2010); such an integration can lead to im-
proved energy conservation (EC), energy efficiency (EE), and lower GHG and pollutant
emissions (KEIRSTEAD; CALDERON, 2012). It also enables the development of local
energy production (ADHIKARI et al., 2012).

In Brazil, the potential capacity of cities to act on EE, CE, and promote distributed
generation has been overlooked as the National Energy Policy focuses on expanding
supply through centralized energy planning. Due to its exclusive prerogative over the
performance of the federal scope in energy planning, the National Energy Policy disregards
the performance and applications of LEP

Materials and Methods

All information collected regards the geographic scope of the Sdo Paulo municipal-
ity. Information collected refers to the activities that occur within the city limits and is
structured considering analysis of the primary energy supply and consumption of energy
in the residential, public (buildings and lighting), commercial and services (C&S), in-
dustrial, sanitation, urban mobility (UM), energy, and air transport sectors. In particular,
the consumption for the energy sector considers electricity consumption for transmission
and distribution, and NG consumption for cogeneration activities. The model used in
this study is presented in detail by Collaco et al. (2019a).

Data and information on demand, supply, and energy transformations were col-
lected, with 2014 as the base year. In LEAP_SE the configuration of the base year and
the macroeconomic assumptions of the two scenarios (BAU and MIC) reflect the 2014
socioeconomic situation of the population together with urban and energy policies. Infor-
mation about the city’s energy services was configured as a percentage of the population
served for each service by analyzing urban and policy policies. Forecasts for demand data
and other assumptions can be seen in more detail in Collago et al. (2019a).
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Figure 1- Overview of the Sao Paulo LEAP model
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LEP strategies: indicated by Literature Review Main assumptions: scenarios and data according
to official projections and with policies in force
(national, state and municipal) that impact the
demand and supply of energy in the city

EE rates: observed historically considering the base year

Base year energy data: public data and
government reports;

Demand and supply scenarios: Residential,
Commercial and Services, Industrial, Public
Buildings, Public Lighting, Sanitation, Energy,
Urban Mobility and Air Transport.

Scenarios Analysis: Three indicators
(energy demand,% of use of renewable
sources and GHG emissions)

Results for the period: Energy consumption by
sector and end use; technological mix, power
generation within the city limits; GHG emissions
and annual results.

Source: Adapted from Collago et al., 2019a.

Information on end-use energy technologies was estimated based on the property
rates observed for the southeast region, according to the tenure survey (ELETROBRAS;
PROCEL-INFO, 2007). Such data were verified against data from the last national cen-
sus (Brazilian Institute of Geography and Statistics, 2010) and with the socioeconomic
data of the city (SMDU; DEINFO, 2014). Also, data on the technical and economic
potential of current and future sources of primary energy supply included in this study are
solar photovoltaic systems, imports of oil products, hydraulic generating plants, biomass
and biogas from pruning, urban solid waste (MSW), urban livestock, urban agriculture,
and the potential for sanitation and cogeneration. Calculation of the solar photovoltaic
potential was based on the current installed capacity (until March 2018) within the city,
based on data from Aneel’s Generation Information Bank (BIG). This was used as a basis
to determine the installed capacity within the city for all energy sources of electricity
generation, the solar potential of Sdo Paulo (SECRETARIA DE ENERGIA DO SAO
PAULQO STATE, 2013a), and the technical parameters reported by other sources!. More
information can be seen in Collago, et al. 2019a.

The expansion options considered for hydroelectricity were limited to retrofit/
retraining and modernization of the existing unit in the city (CGH), as established in
Bianchi (2002). This is due to a lack of space in the city for new hydroelectric plants.
The potential to expand electricity generation in the city through biomass and biogas
was attributed to pruning resources and maintaining green areas in the city (Sao Paulo
City Hall, 2014; Sao Paulo City Hall, 2010; Rede Nossa Sao Paulo, 2014), biodigestion
of the organic fraction of MSW;, residual agricultural and livestock produce in the city,
and sanitation (JACOBI; BESEN, 2011; SECRETARIA DE AGRICULTURA E ABAS-

1- Sao elas: EPE, 2014; KONZEN, 2014; SIGNORINI; VIANNA e SALAMONI, 2014.
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TACIMENTO, 2009; SILVA et al., 2015).

Different types of materials and construction were not included in the model for
buildings. The historical evolution of energy resource consumption (from 2007 to 2017)
in the city was considered to estimate the future energy demand and end-use. The data
were obtained from the historical analysis of the annual energy consumption statistics by
municipality, provided by the Sdo Paulo State Department of Energy and Mining (SEC-
RETARIA DE ENERGIA DO SAO PAULO STATE, 2007, 2008, 2009, 2010, 2011,
2012, 2013, 2014, 2015, 2016, 2017). There is a 14% recorded loss grid rate for electricity
in southeast Sio Paulo in the base year (MINISTERIO DE MINAS E ENERGIA, 2016).

Noncommercial energy was not included in the analysis.

The model does not consider the CO, emissions from imported products and
energy. But CO, emissions from the national grid’s imported electricity was considered
in this model exercise. Thus, the assumed grid emission factor was 0.11 tCO2/MWh, an
average annual emission factor calculated between 2013 and 2017 (MCTIC, 2017). This
emission factor was applied to the results of city emissions for each scenario, including the

GHG emissions associated with electricity imports in the city (COLLACO et al., 2019a).

Limitations include sectors such as air transport and energy-containing strate-
gies that are not directed and simulated. Similarly, strategies for all end-uses and energy
technologies (i.e., cooking, vertical transport, motorcycles, trains, and subways) were not
simulated. This is due to the lack of local data for these sectors and end-uses. LEAP_SP
begins in 2014 and ends in 2030 and provides annual results without sub-annual temporal
resolution (COLLACO et al., 2019a).

LEAP_SP simulated scenarios

Four scenarios were simulated and distributed in two types of inclusion or so-
cioeconomic development trajectories (BAU and MIC) according to two perspectives
of policy adoption (H and LEP). The categorization allowed analyses of its impacts on
energy savings, percentage of renewable sources use, and reduction of GHG emissions.
The simulated scenarios are as follows:

e BAU, in which the coverage and access to city services rates (percent-
age of public lighting, coverage of environmental sanitation, UM index,
end-use of energy, among others) were maintained as observed in 2014,
until the end of the simulation exercise in 2030.

e MIC, in which the coverage rates and access to services were altered to
simulate the increase in city energy services access, either by (i) universal
access to services; 11% of the Sao Paulo population (amounting to more
than 1 million) lives in substandard housing and lacks access to public
services, according to the 2010 Census (SMDU; DEINFO, 2014); or (ii)
increasing the percentage of coverage of municipal public services that
are not yet fully provisioned in the city in the BAU scenario, such as the
sewage collection and treatment rate.
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The two options for socioeconomic development were analyzed based on two
variations: maintenance of the current situation of the current energy policy (H), i.e.,
without implementing local planning strategies, and implementing a package of 17 energy
policy goals presented in Table 1. These policies consider technological substitution and
EE, substitution of fuels, and promotion of local energy generation (solar thermal and

electricity).

Table 1 - Policies modeled by scenario

Strategies BAU-H MIC-H BAU-LEP MIC-LEP
. ) . Greater than , Greater than
Main assumptions Asin 2014 2014 Asin 2014 2014
GHG mi.tigation Without Without With With
policy
Use of kerosene for | ;7014 As in 2014 No use No use
lighting
More LED lighting Asin 2014 Asin 2014 Double Double
More efficient cooling |  Asin 2014 Asin 2014 Double Double
More solar water Asin 2014 Asin 2014 Double Double
heating
More GN water heat- Asin 2014 Asin 2014 Double Double
ing
More efficient equip- Asin 2014 Asin 2014 Double Double
ment — air coolers
E“ergY Management' Without Without With With
industrial
More efficient water Without Without With With
pumps
Fuel Su}f;ﬁ;} ution = Without Without With With
More electric cars Without Without With With
More hybrid buses Asin 2014 Asin 2014 Double Double
Fewer network losses Asin 2014 Asin 2014 Double Double
Retrofit old power Without Without With With
plants
Use of local energy Without Without With With
resources
More photovoltaic so-
lar generation — 16.5% Without Without With With
of roofs

Source: adapted from COLLACO et al., 2019a.
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The model sought to analyze the impacts of each social inclusion scenario (BAU
and MIC) according to two perspectives for implementing policies (H and LEP). Impacts
where measured according to: i) energy savings through EE and EC; ii) promoting the
distributed generation and increasing the use of renewable resources in the city; and iii)
reducing local GHG and pollutant emissions, through composing and combining differ-
ent policies that include traditional strategies within the scope of energy planning. This
research assumes that understanding UES can promote public policies that focus on a
more balanced urban environment, which would improve citizens’ lives and promote

healthier cities (SALDIVA, 2018).

Results and discussion

According to the historical data analysis on energy consumption in Sdo Paulo?,
there has been a progressive increase in electricity demand in city buildings (COLLACO,
2019). In 2014, the UM sector consumed the most energy in the city, accounting for
58% of the final energy consumption in the city. This was followed by the residential
sector, accounting for 15% of the final energy consumption. The C&S sector consumed,
representing 13% of final consumption (COLLACO, et al., 2019a).

In 2014, electricity was the most demanded energy resource accounting for 36% of
the city’s final energy demand, followed by gasoline, accounting for 25% of final energy
demand, and diesel, accounting for 16% of the final energy demand. These resources
represent 77% of the energy resource needs of Sdo Paulo. In total, 32% of the energy
demand in Sao Paulo came from renewable resources (133 PJ) and 68% from fossil fuels
(234 PJ). The majority of fossil fuel final energy demand occurred in the UM sector (as-
suming that road transport and air transport are characterized by demand of 76% and
100% of fossils, respectively). In second place was the energy sector with 70% of the final
energy consumption made up of fossil sources; and third, the industrial sector, with 67%
of energy consumption coming from these sources (COLLACO, 2019).

The sectors with the largest share of 75% renewable sources were public buildings,
public lighting, and sanitation. This is due to the limited available energy data corre-
sponding to electricity consumption for such sectors. Thus, all the electricity consumed
was imported from the grid. Therefore, the values were divided by the composition of
the electricity generated in Brazil in 2014; i.e., 75% came from renewable sources, while
25% came from fossil sources (COLLACO, 2019).

Considering the installed capacity of 901.5 MW in the city in 2014 (BIG-Aneel,
2019), the LEAP model calculated an electricity generation corresponding to 4 TWh.
The production of electricity that occurs within Sdo Paulo is mainly for local production
in the industrial sector, hospitals, shopping malls, etc. The city matrix is based mainly on
fossil energy resources, 93% of electricity production in the city, according to the model’s

2 - The reports were consulted: National Energy Balance 2015, from the Ministry of Mines and Energy (MME), and the
statistical annuals of energy sources by municipality in the state of Sdo Paulo, from the Energy Secretariat of the State of
S3o Paulo (2017, 2016, 2013a, 2012, 2010a, 2010b, 2008, 2007).
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results, originating from fossil sources, mainly diesel (33% of generation), NG (30%), and

fuel oil (30%) (COLLACO, 2019).

According to the model’s results, considering the UES described and GHG emis-
sions, the city emitted 1.8 million tCO2e/ inhabitant and 20.7 million tCO2e in 2014.
UM contributed the most to these emissions accounting for 74% of the total emissions,
followed by households accounting for 9% of emissions, and industries accounting for
7%. Gasoline, accounting for 40% of emissions, is the energy resource responsible for
most GHG emissions, while diesel and NG accounted for 27% and 12 %, respectively
(COLLACO, 2019).

Results for the 2030 scenarios

Graphic 1 shows the performance of each scenario (BAU-H, MIC-H, BAU-LER,
and MIC-LEP) in terms of the final energy consumption in the city. The scenario that
represents the current modus of city development is BAU-H. In this scenario, there is an
increase in the final demand for energy (71% growth) compared to the base year. In turn,
the scenario that improves access to city services and does not implement LEP strategies
(MIC-H) presents a further increase in the demand for energy (130%).

Graphic 1 - Evolution of final energy consumption, by sector and scenario (2014-2030)
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Scenarios that implemented the energy policy package effectively reduced energy
demand, with the BAU-LEP scenario saving the most energy (269 PJ). Specifically, there
was a 23% reduction in demand when compared to the BAU-H scenario and 43% when
compared to the MIC-H scenario. As expected, the MIC scenarios led to higher energy
consumption, as they considered greater coverage of city services and expanded access to
them. However, it is important to note that the MIC-LEP scenario performs better than
the city’s current development trajectory (scenarios with variables H), reducing demand

by 144P] (compared to BAU-H).

Regarding the performance of each scenario in local electricity production between
2014 and 2030, it is assumed that electricity generation in the base year was 4TWh, meet-
ing only 9% of the city’s electricity needs. With the city importing 99% of its need for
energy resources, the remaining 91% of the demand is supplied by the national network.
In addition, a marked reduction in the city’s installed capacity of approximately 89%
(BAU-H) is expected, owing to the improved lifespan of urban electricity generation
plants. In scenarios that implement strategies for distributed generation and retrofitting
of the plants in the city (BAU-LEP and MIC-LEP), 13 TWh of electricity is generated
locally. A summary of the results of this model is presented in Table 2.

Table 2 - Summary of the performance of the scenarios by indicators

Indicators / Scenarios | 2014 BALLH MIC-H BALLLED MIC-LEP
(2030) (2030) (2030) (2030)

Final demand (PJ]) 367 628 844 359 484
Emissions (million

{COZe / inhabitant) 1.80 2.58 3.44 1.03 1.37

o .

% Renewables in the 3, 40% 41% 65% 67%

city’s energy balance

The predominance of fossil energy in 2030 is maintained in scenarios based on
historical rates (BAU-H and MIC-H) (COLLACO, et al., 2019a). In the 2030 LEP sce-
narios, fossil fuel consumption is reduced by about 50% compared to 2014 figures, owing
to the increase in renewable resources in electricity generation and fuel substitution (see
Figure 2). The most significant change occurs with the implementation of a strategy that
restricts the use of fossil fuels in the UM sector.

This strategy sought to implement a goal that existed in the city’s climate policy and
proposed the replacement of 10% of fossil fuels with renewables in the transport sector; this
was also extended to private transport in the city. Therefore, in the BAU-LEP scenario,
renewables have a 65% share in the total energy demand and 76% in electricity by 2030.
In the MIC-LEP scenarios, the city would achieve a 67% share of renewables in the total
demand for energy and 76% in demand for electricity at the end of the simulation period.

The current policy (BAU-H) does not reduce GHG emissions until 2030, and
instead, increases them by about 44% compared to 2014 values (1.8 million tCO2e/
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inhabitant in 2014 and 2.6 million tCOZ2e/inhabitant in 3030). This scenario worsens if
there is an increase in access to services in the city unaccompanied by the implementation
of mitigation policies (a result reflected by the MIC-H scenario), which would result in
a multiplication of double the emissions compared to 2014 (i.e., in 2030, CMI -H would
result in 3.4 million tCO2e/inhabitant).

Conversely, when implementing policies that decrease demand and increase the
use of renewables (scenarios that implement LEP), a positive outcome is reflected in total
and per capita emissions. For example, the BAU-LEP scenario reduces city emissions by
about 43% (from 1.8 million tCO2e/inhabitant in 2014, to 1.1 million tCO2e/inhabitant

in 2030). However, this scenario does not reduce inequality in access to city services.

Contrarily, in the MIC-LEP scenario, access to city services is increased, while a
24% reduction in emissions is achieved compared to the base year (in 2030, MIC-LEP
totaled 1.4 million tCO2Z2e/inhabitant). Therefore, it can be concluded that even in the
MIC-LEP scenario, which provides access to city services but implements LEP strategies,

there is a decrease in CO, emissions when compared to the scenario that simulates the

maintenance of the current situation in the city (BAU-H); 24% in 2014 and 43% in 2030.

The efficient outcome in the LEP scenarios is a consequence of the reduction of
imported electricity from the grid due to the increasing local generation of electricity
with renewables, and because of the replacement of fossil fuels by renewables on public
transportation.

Notably, public material made available by EPE for the first half of 2020, including
analysis of the impact of Covid-19, exhibited a significant drop in national GDE, as well
as in energy consumption by 4.5% in comparison with the same period of the year 2019.
This was accompanied by a 5% drop in power generation and a 19% reduction in GHG
emissions from the electricity sector and 11% in the transport sector (EPE, 2020). Thus,
it is expected that such a reduction in energy demand and resulting emissions has also
occurred within Sao Paulo.

According to the Intergovernmental Panel on Climate Change (IPCC), the
pandemic adds to various systemic and ecosystem crises when it is no longer possible to
postpone decisions that will rapidly and crucially affect the planet’s habitability. This is
because science conditions the possibility of stabilizing the average global warming within,
or not much beyond, the limits desired by the Paris Agreement (2015) to the primordial
fact that CO, emissions would reach the maximum limit of 2020 to reach its peak, and

then start to decline strongly (MARQUES, 2020).

The IPCC outlined 196 scenarios through which it would be possible to limit the
average global warming to about 0.5 °C above the current average warming during the
pre-industrial period (1.2 °C in 2019), but none of the scenarios admit that the peak
of GHG is postponed beyond 2020 (HOOPER, 2020). To further complicate the global
climate emergency, the 2019 assessment by the World Resource Institute (WRI) demon-
strated that, in most cases, mitigating countries’ actions was insufficient or of no progress.

According to the same report, none of the goals were achieved; in December 2019,
the COP25 in Madrid ended, largely due to the governments of the USA, Japan, Aus-
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tralia, and Brazil (IRFAN, 2019). This affected hopes of reducing global GHG emissions
(MARQUIES, 2020). LEP scenarios were designed to assist cities with actions within their
scope and in favor of climate action and reduction of social inequality.

Finally, it is worth clarifying that not even the pandemic was able to reduce CO,
concentration in the atmosphere. According to the UN Meteorological Agency, the
2019 concentrations of 410 parts per million, as well as the accumulated emissions from
previous years, had an upward trend continuing in 2020 (OMM-UN, 2020).

Conclusion

Considering only the energy indicators used in this study, such as increasing re-
newable energy, final energy demand, and GHG emissions, the model results show that
the BAU scenario presented the best energy performance. However, the MIC scenario
represents a significant increase in the quality of life of many city dwellers and can be a
possible scenario for a more sustainable and less unequal urban energy system.

Currently, Sdo Paulo largely uses fossil energy sources, consuming about 68% in
2014 and 60% in 2030 (BAU-H). However, since EE strategies have gained traction from
both the demand and supply side (implementation of LEP) in 2030 in the BAU-LEP
scenario, this rate could be reduced to 35% with the increased participation of renewable
sources and a possible reduction of up to 43% in GHG emissions based on the 2014 emis-
sion levels. In turn, when considering the best access to energy services for city dwellers
(MIC-LEP scenario), a maximum of 67% renewable energy share could be achieved in
2030 and an emission reduction of 24% as compared to 2014 emissions.

Thus, reducing social inequalities in Sdo Paulo is possible when LEP measures are
implemented. Even though the MIC scenarios show a small increase in demand and GHG
emissions when compared to the BAU scenario (33% and 35% more emissions and energy
demand, respectively), it is important to consider that the Sdo Paulo emissions index was
1.8 million tCO2e/inhabitant in 2014 (the model results, validated by the recent SEEG
initiative of the Climate Observatory, launched in 2021, estimated 2014 emissions at 1.76
million tCO2e/inhabitant). Therefore, it is lower than that of developed countries, which

should reduce their emissions from 5.0 million tCO2e per capita to 2.9 million tCOZ2e by
2020 (C40 CITIES; ARUE 2015).

In the predicted scenarios, the Sdo Paulo index will reach 1.03 million tCO2e/
inhabitant in the BAU-LEP scenario and 1.4 million tCO2e/inhabitant in the MIC-LEP
scenario by 2030, remaining below the target of developed countries even in the scenario
of greater inclusion and demand for energy. This can also be attributed to the annualized
EE rate adopted in the model for the two scenarios being less than 1% per year, which is
highly conservative and restrictive.

A sustainable and more inclusive transition is feasible. However, further research
is needed to ensure that this transition is economically, institutionally, politically, and
socially viable from a governance standpoint.

Finally, the results of this research highlight that acting based on traditional EE
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policies, oriented mainly toward technological substitution, are effective, especially when
seeking to reduce inequality, but are insufficient in achieving a significant reduction in
consumption and dependence on exogenous energy resources in cities. In this sense, it is
important to analyze substantial changes in the orientation of current sectoral and energy-
intensive policies. Even the search for the inclusion of renewable energies assumes an
incessant need to increase the demand and consumption of resources. Further research
is required to address the impacts of a paradigm shift on energy use and consumption and
the establishment of equal societies.
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Resumo: Este artigo analisa o potencial do Planejamento Energético
Local (PEL), conjunto de estratégias de energia no Ambito urbano, na
megacidade de Sdo Paulo (periodo 2014 — 2030), através de modelo
de simulagio para quantificar os impactos da implementacdo destas
estratégias no sistema energético da cidade segundo trés indicadores:
demanda de energia, % de uso de fontes renovaveis e emissoes de gases
de efeito estufa (GEE). O desempenho das estratégias de PEL foi ana-
lisado segundo dois cendrios: o primeiro reproduz as politicas vigentes
na cidade e o segundo amplia o acesso da populagio aos servicos de
energia. Considerando a implementagio de PEL no primeiro cenério, a
cidade alcangara, em 2030, 65% de energia renovavel e reducio de 43%
das emissdes de GEEs. Se as mesmas estratégias forem implementadas
no segundo cendrio, 67% da participacio de energia renovavel ser4 al-
cancada com uma redugio de 24% nas emissdes quando comparadas a
2014.
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Resumen: Este articulo analiza el potencial del Planeamiento Energéti-
co Local (PEL), en las megalSpolis de Sao Paulo (periodo 2014 - 2030),
a través de un modelo de simulacién para cuantificar los impactos de
la implementacién de PEL en el sistema energético de Sao Paulo de
acuerdo con tres indicadores: demanda de energia, % de uso de fuentes
renovables y emisiones de gases de efecto invernadero (GEI). Se analizé
el desempefio de las estrategias del PEL segtin dos escenarios: el primero
reproduce las politicas vigentes y el segundo aumenta el acceso de la
poblacién a los servicios energéticos. Considerando la implementacién
del PEL en el primer escenario, la ciudad alcanzara en 2030, 65% de
energia renovable y 43% de reduccién de GEI. Si se aplican las mismas
estrategias en el segundo escenario, se logrard 67% renovable con una
reduccién del 24% de las emisiones en comparacién con 2014.
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