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1. EXECUTIVE SUMMARY 
Smart Luz Concessionária de Iluminação Pública SPE S.A. (“Smart Luz”) is in the process of issuing a 

Sustainability Bond to fund the modernization, maintenance, operation, and management of the city of Rio 

de Janeiro’s public lighting system (the “PL System”). The use of proceeds of the Project is specifically to 

(i) replace approximately 450,000 lighting points with high-efficiency LED lamps; (ii) install an additional 

approximately 100,000 lighting points over the tenor of the concession to accomodate Rio de Janeiro’s 

growth, (iii) enable remote management of 70% of the updated public lighting system; (iv) install 6,000 

traffic lights and 5,000 Wi-Fi access points; (v) install 4,000 intelligent storm drains; (vi) create a centralized 

command center to control the connected assets; and (vii) create a city-wide internet of things (“IoT”) 

network to connect the assets.  

In October 2019, Smart Luz was granted a sub-concession by Rio Luz, the municipal company that 

manages the public lighting system of the city of Rio de Janeiro, after a competitive bidding process. The 

sub-concession entails a 20-year Public-Private Partnership (“PPP”) concession structured by the 

International Finance Corporation (“IFC”), a member of the World Bank group, for the provision of certain 

public lighting and smart city technologies and solutions. The Project’s revenue source is a tax embedded 

in the energy bill of all electricity consumers in the city, otherwise known as the COSIP.   

In order to upgrade the Public Lighting System, Smart Luz will invest over BRL 1.3bn (or approximately 

US$240mm) over the course of the 20‐year contract, which comprises two main investment cycles: BRL 

780mm (approximately US$150mm) during the first two years of the PPP Contract and the remaining BRL 

520mm (approximately US$90mm) thereafter. The proceeds of the Sustainability Bond will be used to 

support the investments related to the first capex cycle.  

The project is expected provide significant benefits that will positively affect the social, economic and 

environmental wellbeing of the city and its residents such as lower energy consumption from gains in energy 

efficiency, as well as increased safety and connectivity. 

Successive sections of this document explain in detail the Sustainability Bond Framework for Smart Luz’s 

planned modernization of the Rio de Janeiro PL system, developed according to the Green Bond Principles, 

Social Bond Principles, and Sustainability Bond Guidelines published by the International Capital Markets 

Association (ICMA) in June 2021 and their four main components: (i) Use of Proceeds, (ii) Process for 

Project Evaluation; (iii) Management of Proceeds and (iv) Reporting. 

The Sustainability Bond will benefit from a 100% Credit Guarantee granted by the U.S. International 

Development Finance Corporation (“DFC”, formerly known as OPIC). The DFC is the United States of 

America’s development bank, and is a federal agency backed by the full faith and credit of the government 

of the U.S.A. 

This document has been drafted by Smart Luz in collaboration with Goldman Sachs as Sole Global 

Coordinator, Bookrunner, and Sustainability Bond Structuring Agent. 

2. OVERVIEW OF THE PROJECT  
Overview of Project Scope and Benefits 

Smart Luz is committed to the modernization and improvement of the Public Lighting system in the entire 

city of Rio de Janeiro, providing the highest quality of service to its citizens of the city and contributing to 

the improvement of the quality of life in the city. Smart Luz is also fully dedicated to maximizing the positive 

environmental and social impacts to the city of Rio throughout the life of the Project. The Project’s scope 

includes: 
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 Replacing each of the approximately 450,000 lighting points with high-efficiency LED lamps 
 Installing an additional 100,000 high-efficiency LED lighting points, thus expanding the PL system and 

increasing the city total to approximately 550,000 over the term of the PPP contract to accommodate 
the natural growth of the city 

 Installing the remote management system (“RMS”) on 70% of the public lighting units in the system 
 The installation and management of extensive Smart City infrastructure connected to the PL system, 

including the installation of: 

— 10,000 cameras (a majority of which will be used as traffic camers and the remainder split 
between CCTV and environmental real-time moitoring) 

— 6,000 smart traffic controllers  
— 5,000 free Wi-Fi access points  
— 4,000 intelligent storm drains  
— A centralized command center to control the connected assets 
— A city-wide IoT network to connect the assets to be used for such as smart utilities metering, 

environmental monitoring, or to support a smart waste network 
 

The Project provides a number of benefits that enhance both the environmental and social wellbeing of the 

city and its residents. The most immediate benefits include:  

Environmental Benefits  

 60% reduction in the energy consumption of the PL system, driven by the increased energy 
efficiency of the ~450,000 LED luminaires that will replace traditional lighting units and are 64% 
more efficient on a wattage / luminosity basis. The modernization is expected to generate 
electricity bill savings of over R$3.5 bn (USD $650mm) over the 20-year concession by 
reducing electricity consumption by 5,844 GWh over the 20-year concession 

 The phasing out and recycling of traditional luminaires in the PL system, which contain 
toxic materials and gases 

 Reduction of light pollution / skyglow through improved lighting technology and automatic 
dimming controlled by the remote management system 

Social Benefits 

Increased public safety and a projected 10%-15%1 2 reduction in crime due to a more advanced and 

reliable lighting system and smart city functionalities;  

 Better color rendering and more consistent lighting improving traffic and pedestrian safety 
and highlighting tourist landmarks 

 Installation of flood sensors in 4,000 storm drains, reducing the probability and frequency 
of severe flooding, and inhibiting the transmission of wastewater-borne diseases 

 Democratization of internet access, enabled by the installation of free-for-public Wi-Fi 
access points across the city. When fully implemented, the public Wi-Fi network will enable 
free broadband access to 1 million people simultaneously, covering an estimated area of 650 
square kilometers, roughly 55% of the municipality area-wise 

 Enhanced management of traffic infrastructure using smart traffic controllers reducing 
congestion and pollution and improving daily commute times which further supports a higher 
quality of life for the citizens of Rio de Janeiro 

 Creation of a city-wide Smart City platform and connectivity network that will be the 
backbone of Rio´s digital transformation into a vibrant, connected global city 

 Development of 5G connectivity in Rio de Janeiro 

                                                           
1 Farrington, David & Welsh, Brandon. (2002). Improved street lighting and crime prevention. Justice Quarterly - JUSTICE Q. 19. 
313-342. 10.1080/07418820200095261.  
2 Such studies have not been carried out in Brazil in the past but we expect the positive impacts to be within the upper bound 
due to the relatively higher criminality levels and lower quality public lighting infrastructure when compared to the subject 
countries of the studies. 



1.1 OVERVIEW OF THE ENVIRONMENTAL BENEFITS  

The modernization of Rio de Janeiro’s public lighting system from antiquated and inefficient HPS lamps to 

LEDs, alongside the introduction of smart-city technologies, will provide a number of environmental benefits 

as described in-depth below.   

Key benefits include: 

1. Electricity and CO2 savings: A projected 60% reduction in PL system’s electricity consumption 
via the installment of more efficient LED lamps as opposed to the existing High Pressure Sodium 
(“HPS”) technology. 

2. More efficient light spread and less heat waste: LEDs have significantly better light spread than 
HPS, so more light is directed at the object to be lighted. In addition, unlike HPS lamps, LEDs do 
not waste energy via producing a significant amount of heat.  Instead, the energy for LEDs get 
channeled to producing light, making the updated bulbs more efficient. 

3. Reduction in light pollution / Sky glow: Traditional PL units typically utilize a reflector to capture 
the light emitted upwards from the lamp to limit the diffusion of light towards unwanted directions. 
However, even under the best conditions, the reflector can only capture a limited portion of the 
misdirected light emission and the reflector even absorbs some of the light.  Additional refractors 
also can only capture a limited amount of the diffused light. LED lamp panels, however, can direct 
light in a precise manner significantly reducing skyglow / light pollution. 

4. Long and predictable lifetime: The projected lifetime of LED street lights is usually 10 to 15 years, 
2-4x the life of the existing HPS units. The reduced need for maintenance and replacement is 
expected to reduce waste and maintenance costs. 

5. Restriction of Hazardous Substances Directive (“RoHS”) Compliance and Reduced life-
cycle environmental impact: As opposed to HPS lamps, LEDs do not contain mercury or lead 
and do not release poisonous gases if damaged. LEDs also have significantly lower environmental 
impacts across all impact categories throughout its product lifecycle compared to other traditional 
lighting technologies, emitting less NOx, CFCs, and ecotoxicity.3 

6. Faster start-up leading to better security: LEDs turn on instantly while HPS need warm-up time 
(up to 10 times). 

7. Reduced Energy Grid Load: The replacement of inefficient bulbs will reduce the strain on the 
current power distribution infrastructure which, in Brazil, is severely stressed, leading to power 
outages because of equipment overload. 

 

Reduction in Electricity Consumption and CO2 Output 

Public lighting accounts for nearly 5% of global CO2 emissions. It is estimated that a global switch to energy 

efficient LED technology could save over 1,400 million tons of CO2 emissions, equivalent to taking 353 coal 

power plants offline for a year 4. 

In Brazil, the electricity cost of public lighting is the second highest budgetary item for municipalities and 

accounts for a significant amount of their carbon emissions. In 2019, the Rio de Janeiro municipality 

approved a municipal climate change prevention and monitoring policy, aimed at realizing the goals of the 

Paris Climate Accord. By modernizing the municipality’s PL system to LED, the Project will greatly help Rio 

de Janeiro to meet its objectives in reducing its total carbon footprint.  

                                                           
3 University of Pittsburgh. "LED streetlights best buy for cities, researchers report." ScienceDaily. ScienceDaily, 8 

March 2010. <www.sciencedaily.com/releases/2010/03/100308132136.htm>. 
4 (https://www.theclimategroup.org/led); conversion per United States Environmental Protection Agency Greenhouse Gas 
Equivalencies Calculator 

https://clasp.ngo/impact/lighting
https://www.theclimategroup.org/led
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The main advantage of LED lights over existing HPS technology is that LED lamps are much more efficient 

(64%) at reaching the equivalent luminosity. As such, in PL systems where LED lights are utilized over HPS 

lamps, significantly less electricity is required to achieve the necessary levels of luminosity. (An average 

non-modernized lamp consumes 85 kWh/mo while the modernized lamps with remote management will 

consume 25 kWh/mo). 

The total electricity supplied by Light SA, the energy distribution utility in Rio de Janeiro, amounts to an 

estimated 16GWh as of 2020. Total public lighting electricity consumption prior to the start of the 

modernization was 461 GWh, or around 2.76% of total energy consumption in the municipality. Public 

lighting electricity consumption made up 62% of the Rio de Janeiro’s municipal government’s total 

consumption. 

 

In the case of Rio de Janeiro, the conversion to LED streetlights and use of adaptive networked lighting will 

have the following impacts from an energy savings and CO2 emissions standpoint, once the conversion is 

finalized: 

 Total electricity consumption reduction of 5,844 GWh over the 20-year concession or, on average, 292 

GWh per year.  

 Reduction in the installed capacity of the public lighting system of approximately 69 MW, equivalent to 
a small natural gas-fired power plant.  

 Reduction in GHG´s equivalent to 206,230 metric tons of CO2 on an annual basis5, equivalent to taking 

~45,000 passenger vehicles off the road each year 

 

Certifying the project’s environmental impact, the carbon reduction from replacing HPS bulbs with LED will 

be registered as a carbon offset 

 

Anticipated Monthly Energy Consumption of the Public Lighting System during Project Lifetime 

 

                                                           
5 Data provided by the EPA emissions equivalencies calculator: https://www.epa.gov/energy/greenhouse-gas-equivalencies-
calculator. 
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Reduction of Light Pollution / Skyglow 

One of the main unwelcomed impacts of public street lighting and lighting at night is the reduction of night-

sky visibility from scattered and diffused light, commonly referred to as skyglow or light pollution. While PL 

systems are only a part of the scattered light generated at night in densely populated urban areas such as 

Rio de Janeiro, the conversion to LED and the functionalities provided by a remote management system 

can greatly reduce the contribution of PL to light pollution.  

A DOE study found that for an observer located 40 km from a city center, LED and beam-forming optic 

technologies reduce the contribution of streetlights to skyglow by 95%6. To do this, LED streetlights offer a 

series of advantages when compared to traditional street lighting. These include: 

 Fully shielded fixtures – Full shielding ensures that no light is emitted upwards from the source. All LED 

luminaires installed by Smart Luz will be fully shielded, eliminating upward light emission (skyglow) 

 Optics and flat glass encasing – LED lights use advanced optics that allow for beam formation that 

ensures that light is emitted towards only where it is necessary (the ground). This greatly reduces 

horizontal illuminance, which causes glare, and enhances vertical illuminance, achieving the necessary 

lighting levels with less energy.  

 7 pin control – All modernized luminaires will include a 7 pin NEMA socket that allows the utilization of 

dimmers, light controls, networking equipment and sensors in the PL unit. This allows for adaptive 

lighting and additional sensors to be enabled.  

 No over-lighting – Carrying out the luminotechnic evaluations prior to installation of the LED luminaire 

ensures that the correct amount of illuminance is applied, and no over lighting happens.  

 Precise lighting – The beam formation mechanism and lighting profile of LEDs allows for the exact 

space desired to be lit in a precise manner, avoiding excess luminosity in undesired spaces, such as 

into resident´s houses or vegetation areas surrounding the light post.  

7 
 

Reducing the Impacts of Light Pollution / Skyglow through Adaptive Light and Remote Management 

Systems  

Adaptive lighting systems can effectively reduce energy consumption and costs, as well as some of the 

undesirable effects of roadway lighting, while maintaining safety and usability. By integrating these systems 

with tools that are capable of sensing and communicating near real-time electrical and lighting data from 

the field, lighting levels are controlled more effectively and on demand. This will translate to lower energy 

                                                           
6 https://www.energy.gov/sites/prod/files/2017/05/f34/2017_led-impact-sky-glow.pdf 
7 http://bsl.lacity.org/led-news-media.html 

https://www.energy.gov/sites/prod/files/2017/05/f34/2017_led-impact-sky-glow.pdf
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consumption and to the ability to dim existing lights during nighttime in all public lighting units that have 

connected lighting, when most activity is non-existent and lighting levels can be safely reduced.  

The main remote management functionality being introduced in the Rio de Janeiro PL system that allows 

for adaptive lighting is the capacity to dim the lights at will or according to pre-determined schedules, by 

regions, specific streets, or for a single lighting unit. This capacity is enabled by the remote management 

system (smart connected lighting) and by the CMS, allowing for a granular control of the public lighting 

system.  

Smart Luz will be installing Lighting Control Units (“LCUs”) that allow for remote monitoring, on/off, and 

dimming capabilities, among other functions, in 70% of all streetlights of the Rio de Janeiro PL system. The 

LCU can also measure energy consumption in real time and sends the information to the CMS that records 

and maintains the energy consumption for the entire lighting system at any point in time. Additional 

environmental benefits of adaptive lighting are summarized below:  

 Bird Migrations – Skyglow affects the patterns of bird migrations and can disorient migrating birds 

from their paths and resting grounds. While public lighting is only part of the light emitted by dense 

urban settings at night, by dimming or turning off the lights during migration periods, smart connected 

lighting can help reduce the impact caused by skyglow on migratory birds. 8   

 Earth Day / Earth Hour– all connected streetlights can be turned off during earth day, or any other 

event.  

 Further Dimming in Specific Areas – Rio de Janeiro has several green zones within its municipal 

boundaries, including Tijuca National Park, a UNESCO biosphere reserve and the largest urban tropical 

forest in the world. While no streetlights will be installed within the national park limits, streetlights in 

the adjacent streets can be further dimmed, or even turned off.  

Smart Luz is fully committed to sustainable development and the maximization of environmental benefits 

continuously develop new initiatives to improve its environmental performance beyond the already large 

contribution to ESG initiatives that the Project initially sets out to provide. 

 

Energy Grid Load 

As the total load supported by the energy grid will be reduced, the energy utility will have excess capacity. 

This will be a welcome side-effect as it will reduce the strain on the current power distribution infrastructure 

which, in Brazil, is severely stressed, leading to power outages because of equipment overload 

(transformers blowing out, cables overheating, etc.). The reduction in energy consumption will see the 

population of Rio de Janeiro experience less power outages due to an overloaded energy grid.  

 

  

                                                           
8 https://www.darkskysociety.org/handouts/birdsafebuildings.pdf  

https://www.darkskysociety.org/handouts/birdsafebuildings.pdf
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1.2 OVERVIEW OF POSITIVE SOCIAL IMPACTS  

In addition to significant environmental benefits, improved and modernized public lighting coupled with 

smart technology directly benefit local populations by boosting public safety and democratizing internet 

access as described in-depth below. 

Specifically, key social benefits include: 

1. Reducing Crime Rates: Introduction of marginal lighting can reduce outdoor nighttime index 
crimes by approximately 60%. 

2. Improving Roadway Safety: Improved lighting has been shown to reduce accidents involving 
injuries of approximately 30% can be expected at night following an improvement in the lighting. 

3. Increasing and Democratizing Internet Access:  Installation of WiFi access points will allow for 
any citizen to have basic access to the internet and allow visitors to the city, one of the most visited 
in Latin America, to have access to basic connectivity without the need for a data subscription plan 
as well as pave the way for smart city technologies and solutions. 
 

Crime and Security 

According to the Economist Intelligence Unit, Rio de Janeiro ranked 46th of 60 global cities in personal 

security9.  As a large, rapidly developing metropolis, Rio de Janeiro is prone to a relatively high crime rate.  

A key social benefit of this Project is the expected reduction in crime rate, as well-studied and experienced 

in comparable city initiatives. 

In 2019, New York City in partnership with the Mayor’s Office of Criminal Justice, the NY Police Department 

and the NYC Housing Authority, designed a 6-month randomized controlled trial involving nearly 80 public 

housing developments, all of which had elevated levels of crime, to test the impact of improved street 

lighting on crime rates. About half of the developments received new, temporary streetlights and half did 

not. The 2019 study found that the developments that received new lights experienced crime rates that 

were significantly lower than would have been the case without the new lights. Among other findings, the 

study concluded that increased levels of lighting led to a 36% reduction in "index crimes", a subset of 

serious felony crimes that includes murder, robbery and aggravated assault, as well as certain property 

crimes10.  As the first use of a rigorous, randomized controlled trial (RCT)—the gold-standard in scientific 

research—to measure the impact of street lighting on crime, the study displays in a concrete way the impact 

of street lighting on public safety. 

Additionally, a meta-analysis found that across 13 studies, experimental results shows improved lighting 

led to reductions in crime. The overall reduction in crime after improved lighting was 20% in experimental 

areas compared with control areas. Notably, 2 of the studies found that the financial savings from reduced 

crime greatly exceeded the financial cost of installing street lighting11 12. 

Beyond studies, these tangible impacts have been realized in cities around the world that have improved 

their public lighting systems.  Los Angeles13, one of the first cities globally to modernize its public lighting 

system and achieve a complete conversion to LED, has published crime statistics before and after switching 

                                                           
9 https://safecities.economist.com/wp-content/uploads/2019/08/Aug-5-ENG-NEC-Safe-Cities-2019-270x210-19-screen.pdf 
10 Aaron Chalfin, Benjamin Hansen, Jason Lerner & Lucie Parker (2019); Reducing Crime Through Environmental Design: 
Evidence from a Randomized Experiment of Street Lighting in New York City. 
11 David P. Farrington & Brandon C. Welsh (2002) Improved street lighting and crime prevention, Justice Quarterly, 19:2, 313-

342, DOI: 10.1080/07418820200095261 

12 https://urbanlabs.uchicago.edu/projects/crime-lights-study 
13 https://photos.state.gov/libraries/finland/788/pdfs/LED_Presentation_Final_June_2013.pdf. 

https://doi.org/10.1080/07418820200095261
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to LED (shown below). The results support the positive correlation between improved lighting, in this case 

specifically a switch to LED lighting, and reduced levels of crime. 

 

Crime Rate Reduction Observed in Los Angeles in Association with Public Lighting System 

Upgrade 

Given that crime levels in Rio de Janeiro are meaningfully higher than in L.A., it is expected to see larger 

percentage reductions in crime once the conversion to LED is finalized.  

The Project also includes the installation of Smart City technologies and solutions such as video cameras 

allow for surveillance of streets and areas with higher crime rates and enables stronger law enforcement 

against crime. Beyond the deterrent effect, it is important to understand that the modernized lighting system 

and updated Smart City infrastructure bolsters the sense of belonging and community pride, which is as 

important in reducing criminality and vandalism. 

Roadway Safety 

Improved public lighting additionally enhances roadway safety by reducing accidents at night. This is a 

direct result of the improved visibility provided by LED streetlights, as well as providing the correct luminosity 

levels. Several studies have shown that adequate lighting conditions on roadways decrease vehicle traffic 

accidents as well as vehicle on pedestrian accidents. 14 

A review of studies relating the presence of lighting to accident reduction concluded that “On urban main 

roads, with mainly a traffic function, a reduction in accidents involving injuries of approximately 30% can be 

expected at night following an improvement in the lighting from very bad to good15” 

The impact on roadway safety is greatest when improved lighting is implemented in areas where the initial 

quality of street lighting was low or non-existent, improving the safety of drivers, riders, and pedestrians.  

A Japanese report that looked at the reduction in accidents at junctions16, following the provision of lighting, 

found that there was a 43% reduction in night-time accidents. It also found that the effectiveness of lighting 

in preventing accidents depended on its illuminance, and that the brighter the lighting, the better it is at 

                                                           
14 Schreuder, D. A. (1988) ‘The Relationship Between the Level of Public Lighting and Traffic Safety’; Oya et al. ‘Research on the 
Interrelation Between Illuminance at Intersections and the Reduction in Traffic Accidents’, The Lighting Journal, 68:14-21 
15 Schreuder, D. A. (1988) ‘The Relationship Between the Level of Public Lighting and Traffic Safety’. 
16 Oya et al. ‘Research on the Interrelation Between Illuminance at Intersections and the Reduction in Traffic Accidents’, The 
Lighting Journal, 68:14-21. 
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preventing accidents. While illuminance will be improved in most if not all streets and intersections, Smart 

Luz will not over-illuminate any street.  

Connectivity and Smart City 

Finally, while internet penetration is above 80%17 in the city of Rio de Janeiro, the provision of free, public 

Wi-Fi access points will enhance democratized access to the internet for the lowest income citizens in the 

city. 

Internet connectivity has already changed many aspects of the lives of individuals and provided far-reaching 

economic and social benefits. Extending these opportunities is critical to accelerating economic and social 

growth and further enabling the transition to a knowledge-based economy.  

The development of information and communication technologies (“ICT”) plays an important role in 

promoting and facilitating social inclusion: the participation of individuals in society´s political, economic, 

and societal processes. One of the main ways that ICTs expand inclusion is through effective public 

services that rely on ICT infrastructure and through digital inclusion: the ability of people to use technology.  

The location of Wi-Fi points is determined by a working group from the Municipality that includes the 

education and information technologies (Iplan Rio) departments. Smart Luz is working alongside the 

Municipality in defining the final locations of the access points and these will include public spaces such as 

squares and parks.  

The majority of these will be located in lower-middle income neighborhoods, while a meaningful number 

will be installed in tourist hotspots (beaches, tourist sites, cultural sites) to increase the city’s profile and 

attractiveness to tourists. An additional location being considered together with the Municipality is 

surrounding public schools.  

The Command Center/IOC that is part of the Project scope will house all processing capacity that is needed, 

including all servers needed to manage public Wi-Fi. Operational costs for the IOC include all server and 

network costs related to WiFi. The municipality will not be responsible for any costs for providing free public 

WiFi to the population, which is a Smart Luz responsibility. All WiFi access points will be connected to the 

municipal fiber backbone that is being upgraded for the PL System.  

Each access point will connect a minimum of 200 users simultaneously, which allows for up to a million 

users to be connected to free WiFi at once, or about 12% of the population of Rio over 55% of the 

municipality’s geographic area. This is the minimum number required in the Concession Agreement. 

However, Smart Luz will seek to maximize the number of users in order to increase connectivity and drive 

ancillary revenues, which will also benefit the Municipality. 

Beyond access to the internet, an additional innovation brought by the Project is the development in 

communications technology (that enables and creates communications networks between machines and 

the wider internet, termed the ‘Internet of Things’ (IoT). The estimated potential economic impact from IoT 

globally is US$3,900–$11,100 billion p.a. by 202518, driven by: lower hardware prices ; advanced 

computing; cloud storage; higher internet speeds; and lower connectivity costs ; leading to an increasing 

number of machines and devices connected to the Internet. Estimates suggest that IoT will contribute 

approximately 4–11% of total world GDP in 2025. 

The creation of a city-wide IoT network and the implementation of a smart city platform designed specifically 

to be able to acquire, integrate, process, and analyze large amounts of data from any sensor or device and 

through any communications network will provide the municipality and the private sector with the tools to 

                                                           
17 IBGE, which is the National Institute of Geography and Statistics carries out a national survey each year that includes internet 
broadband penetration by regions (Pesquisa Nacional por Amostra de Domicílios Contínua). 
18 https://www.tandfonline.com/doi/full/10.1080/10438599.2019.1695941 
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create new services and solutions using the data from the smart city Platform - made available through 

open Application Programming Interfaces (APIs).  

The smart city platform will serve as the Data Hub for all devices and sensors that will be connected through 

the public lighting infrastructure. This approach to collecting data about the physical conditions in the city 

and the connection of millions of devices to the internet to as many stakeholders as possible has as its 

main aim to spur the growth of an ICT ecosystem, as well as providing better information to decision makers 

in government, to deliver better products, services, and increase total factor productivity.  

 

Smart Luz, by implementing the first city-wide IoT network and at the same time pursuing the deployment 

of a 5G cellular network using the PL infrastructure as a backbone, will ensure that Rio de Janeiro reaps 

all the benefits of the coming revolution in ICT and connectivity, while at the same time increasing and 

diversifying the revenue streams of the Municipality and the Project Company. 

Some of the benefits that Rio de Janeiro will see with the initial smart city deployment, beyond access to 

public broadband internet, include: 

 Smart Traffic – Smart Luz will deploy a smart traffic sensing and monitoring network that will allow 

for the remote monitoring and acquisition of traffic data on all existing traffic lights in Rio de Janeiro 

(currently more than 3,000). The capabilities include the integration of data from all sensors and 

devices embedded in the PL infrastructure and the ability to “learn” as more data is processed. This 

will play an important role in optimizing traffic through better informed planning and readily 

available, real time data, reducing congestion and particulate emissions from vehicle exhausts.  

 

— Low Emission Zones – Green spaces not only improve air quality but also enhance citizen 

wellbeing and provide areas for active forms of mobility, such as cycling. Many cities, including 

Rio de Janeiro, are now introducing Low Emission Zones to provide similar benefits. The smart 

traffic application will provide monitoring capability for entry and exit from the established Low 

Emission Zones. Environmental sensors embedded in the public lighting infrastructure further 

increase the enforcement of restrictions in the low emission zones. 
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Rio de Janeiro Low Emission Zone, in green 

 

— Congestion Zones – As cities grow and a larger share of the population acquires vehicles, 

congestion pricing is a useful tool to ensure that traffic levels stay manageable. Using the smart 

traffic management system, congestion zones and enforcement thereof could be implemented. 

 

— Smart Parking – The smart traffic management system and the rest of the information gathered 

from the smart city devices, with the inclusion of geomagnetic sensors connected to the streetlights 

allows for a detailed picture of available public street parking. Some studies suggest that 30% of 

city traffic is caused by drivers looking for parking. Smart Luz and the Municipality can provide a 

city app19 that tracks available spots and informs drivers.  

 

 Storm drain sensors: Rio de Janeiro is hit periodically by heavy rainfalls that cause flooding. One 

of the main causes of these flooding events during heavy rainfalls is the lack of proper maintenance 

of the storm drains as they fill up with waste. By deploying sensors that will monitor waste levels 

and water flow in 4,000 storm drains in Rio, Smart Luz and the municipality will have real time data 

on current storm drain status, alerting maintenance and cleaning crews prior to pre-established 

levels, thus reducing the impact of heavy rainfall and flooding.  

— Storm drains are one of the main breeding spots for Aedes Aegypti, mosquitoes that carry the 

dengue virus. The sensor network will also help reduce outbreaks of dengue fever, which 

are recurring in most Brazilian cities.  

  

                                                           
19 The smart parking app can be rolled out through the public lighting app, for example.  
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2. USE OF PROCEEDS 

2.1 OVERVIEW OF USES OF PROCEEDS 
100% of the financing proceeds will be used to modernize the city of Rio de Janeiro’s public lighting system 

by:   

 Replacing 100% the approximately 450,000 lighting points with high-efficiency LED lamps 
 Installing an additional 100,000 high-efficiency LED lighting points, expanding the PL system and 

increasing the city total to approximately 550,000 over the term of the PPP contract to accommodate 
the growth of the city 

 Installing the remote management system (“RMS”) on 70% of the public lighting units in the system 
 Installation and managing the extensive Smart City infrastructure connected to the PL system, including 

the installation of: 

— 10,000 cameras (a majority of which will be used as traffic camers and the remainder split 
between CCTV and environmental real-time moitoring) 

— 6,000 smart traffic controllers  
— 5,000 free Wi-Fi access points covering 55% of the total munipality 
— 4,000 intelligent storm drains  
— A centralized command center to control the connected assets 
— A city-wide IoT network to connect the assets to be used for such as smart utilities metering, 

environmental monitoring, or to support a smart waste network 
 

Approximately 80% of the expected proceeds will go towards smart public lighting implementation, with the 

remaining 20% going towards the Smart City projects. The 20% allocation for Smart City projects will go 

towards an enhanced connectivity network, including fiber backhaul, the IoT Network, an Integrated 

Operations Center (IOC) with data processing capacity to handle all connected devices and any future 

expansion, as well as the implementation of the IoT Platform and CMS, including uses for Public WiFi 

network, Camera Network, Storm Drain Sensors, and Intelligent Traffic System. The IoT network, fiber 

backhaul, and IOC will be used both for the Smart City projects and the Smart Public Lighting system. 

Proceeds pending allocation will be temporarily held in escrow accounts or invested in assets with daily 

liquidity and minimal risk such as CDBs of first-tier banks (Certificates of Bank Deposits).  Smart Luz will 

report on the balance of these unallocated proceeds as part of allocation reporting (described in section 

3.1). 

 

2.2 PROCESS OF PROJECT SELECTION 

Proceeds from the financing will be clearly defined and detailed in the financing documentation in which 

Smart Luz has communicated the nature of the expenditures, the eligibility criteria, the target populations 

and the location of the Eligible Project.deposited and held in escrow by the Debentures Trustee, who will 

not release funds until the applicable Conditions Precedents are met. Before any drawdown of funds from 

escrow accounts, Arcadis, the independent engineer acting on behalf of the Lenders, is required to deliver 

a progress certificate which includes confirmation that invoices submitted represent works completed by 

the EPC and O&M Contractors for works conducted in connection to the Project, as customary in all project 

financings.   
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2.3 MANAGEMENT OF PROCEEDS  

The issuance of the Sustainability Bond is expected to be directed to institutional investors and placed in 
the 144 A / Reg S capital markets, observing the rules and regulations of the corresponding jurisdictions. 

Smart Luz, as issuer of the bond, and the DFC, which will act as the guarantors of the Sustainability Bond 
issuance, have reviewed Smart Luz’s execution and management plans in detail. Corresponding to the 
issuance, the DFC’s guarantee term sheet outlines specific conditions precedents for the closing of the 
Sustainability Bond, including the approval of all the environmental licenses and relevant permits requested 
by the corresponding authorities, as well as covenants which outline requirements for Use of Proceeds and 
environmental and social performance standards (including compliance with Equator Principles IV and IFC 
Performance Standards as verified by an independent environmental consultant (ERM)).  And, the project 
will be ISO 14001 certified by 2023 at the latest (this is a project requirement) 

The bond issuance proceeds will be under the responsibility of Smart Luz’s management team. All proceeds 
will initially go to a construction escrow account and payments made after an Independent Engineer verifies 
the proceeds are directed to their intended use. Checks include verifying contracts, invoices, and scopes. 
Beyond the escrow, the company will prepare quarterly budgets for use of proceeds during the 
implementation phase.  Smart Luz also expects to undergo an external audit process on a quarterly basis. 

The company's internal controls aim to establish effectiveness and efficiency in its operations, considering 
the quality, profitability and safety in the allocation of resources, in line with sustainability bond constraints 
and COSO best practices.  BDO carried out quarterly and validating internal control practices and financial 
statements in line with the determinants of Brazilian GAAP. 

The company's team has a staff responsible for the practical application of internal controls, divided into 
HR, Accounting, Taxes, Treasury and Planning and Control sectors.  These groups report to the Controller, 
who is responsible for hiring personnel and suppliers; executing payments, investments, and budgets; and 
managing fiscal compliance and accounting records in line with the policies endorsed and managed by the 
Board of Directors to ensure the application of Sustainability Bond resources in accordance with their 
covenants. 

The Issuer has an independent Trustee where all its funds are managed. The contractual relationship with 
this independent Trustee is regulated by a contract that was agreed among the parties involved during the 
structuring phase of the bond issuance which allows a transparent management of the resources of the 
Eligible Project. The Trustee had different accounts to manage the different expenses of the Eligible Project.  

 

2.4 PROCESS OF PROJECT SELECTION 

Smart Luz’s construction costs and CapEx schedule in association to the modernization of the PL system 

and installation of the Smart City infrastructure has already been defined and validated by the Lenders’ 

Independent Engineer (Arcadis). The planned CapEx items have also been diligenced and reviewed by the 

Bond guarantor, the DFC. Smart Luz does not anticipate the need to evaluate and select additional projects 

to allocate the proceeds of the Sustainability Bond to.  
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3. REPORTING  

3.1 SUSTAINABILITY BOND REPORTING  

As long as the Sustainability Bonds are outstanding, Smart Luz is committed to providing the following 

reports regarding the Sustainability Bond: 

1. An annual Sustainabiliy Report report for the Sustainability Bond investors that will be made 
public on Smart Luz’s website and will 

a. Provide descriptions of independently certified CapEx amounts and corresponding 
disbursements, as well as other updates on project progress.  To provide clear and 
transparent details on proceeds, the annual report will include semi-annual reports 
published by the Independent Engineer which will include: 

i. Summary with the main activities performed in the semester, highlighting the 
progress achieved in the period, and main milestones achieved 

ii. Analysis of the physical-financial progress curves compared to contractual 
milestones; 

iii. Follow up of the construction progress according to project’s technical 
documentation, management procedures and sector’s good practices 

iv. Assessment of deviations (actual and forecast) related to the schedule and 
budget valid at the time, with evaluation of critical deviations that may cause any 
impact on schedule and/or budget 

v. Main deviations, scope modifications and claims from the main contractors 
b. Detail positive environmental and social impacts incurred by the Project during the year, 

with the following information to be tracked as a result of the investments made with the 
proceeds from the Sustainability Bond: 

i. Energy consumption 
ii. Energy Efficiency 
iii. Water consumption 
iv. Solid waste disposal volume 
v. Liquid effluent discharge volume 
vi. Atmospheric emissions 
vii. Accidents (injuries, health problems, material damage) and near misses 
viii. Rate of frequency, incidence, and severity of lost time accidents 
ix. Emergency response incidents 
x. Average hours worked and wages paid 
xi. Wage levels 
xii. Child labor incidence 
xiii. Disciplinary and discrimination complaints incidence 
xiv. Employee demographics that correspond to access to training, jobs, and wages 
xv. Procedures in place for handling chemicals, fuels, and hazardous wastes 
xvi. Storage and disposal of chemicals, fuels, and hazardous wastes 
xvii. Water analysis processes and energy efficiency 

2. Carbon Finance reporting - The carbon finance process can support the continual work of 
project monitoring in two ways: 1) through the DOE (Designated Operational Entity) and 2) 
through the  Verified Emission Reduction platforms. The DOE will be a useful tool to support 
Smart Luz’s annual reporting and the bond process in general as it independently assesses the 
carbon reduction capacity of the project and it will annually monitor and report on the project 
progress to the UNFCCC, to ensure that emission reduction targets are met each year. Alongside 
the independent work of the DOE will be the platform for accreditation. Smart Luz plans to enroll 
in the Verified Emission Reduction platforms of the Gold Standard which will provide similar 
monitoring of the social components contributing to the value of the VER credits. Enrolling in Gold 
Standard carbon finance through the UNFCCC CDM project mechanism ensures world leading 
annual reporting practices.  
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4. ENVIRONMENTAL AND SOCIAL MANAGEMENT 
SYSTEM (ESMS) SUMMARY   
Smart Luz has an in-depth Environmental and Social Management System (“ESMS”) to ensure that the 

right policies and procedures are in place and that people consistently follow them. The management 

system is intended to help assess and control the company's risks and is the key to achieving lasting 

improvements. Its key feature is the idea of continuous improvement: a continuous process of reviewing, 

correcting, and improving its system. The method used is the Plan-Do-Check-Act (PDCA) cycle, established 

by Smart Luz as: Planning, Implementation, Assessment and Improvement (PIAI), described below: 

 

Planning 

Risks and objectives identification and analysis 

 Establish Health, Safety and Environmental (HSE) goals and objectives 

 Develop processes and procedures 

 Define roles and responsibilities 

 Understand and comply with legal and other requirements 

 Know and understand stakeholders' environmental and social expectations 

 Stablish performance indicators 

Implementation 

Development and design of potential solutions 

 Test or implement the policy, process, practice or system element 

 Communicate expectations to all parties involved 
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Assessment 

Measuring the solutions effectiveness and possible improvements 

 Measure and evaluate progress toward achieving the defined goals and 
objectives 

 Verify whether the desired results were achieved, what or if any objectives 
were not met, and what lessons were learned 

 Communicate the results achieved 

Improvement 

Improvements and solutions implementation  

 Evaluate the results 

 Adopt the policy, process or standard if the desired result has been 
achieved or repeat the cycle 

 Share and disseminate lessons learned in the process 

 

4.1 ESMS ELEMENTS 

The ESMS is sound and functions properly only if it is made up of interrelated parts. Each of the elements 

is important because it helps to assess, control, and continuously improve the environmental and social 

performance of the Smart Luz Project, as part of the PDCA cycle. 

Below is a summary of the ESMS elements: 

1. Policy 

2. Risks and impacts identification 

3. Management programs 

4. Organizational capacity and competence 

5. Emergency preparedness and response 

6. Stakeholder engagement 

7. External communications and grievance mechanisms 

8. Ongoing reporting on affected communities 

9. Monitoring and management review 

 

4.2 ESMS POLICY 

Smart Luz promotes the continuous improvement of services provided, directing efforts to: 

 Comply with the legislation applicable to its processes and services; 

 Preserve the environment and safety, preventing pollution derived from the conscious use of 

natural resources and mitigating accident risks;  

 Meet the needs and expectations of its customers and of society; 

 Continually develop its human resources and its management system. 

The overall objective of the ESMS is to declare the Smart Luz’s commitment to managing the environmental 

and social risks to which it may be exposed as a result of its activities and in alignment with local legislation, 

best practice, and IFC performance standards.  

Vision 
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To be recognized as a sustainable organization that provides development through the multiplication of a 

culture of safety, environmental preservation, well-being and quality assurance, adding value to its 

customers, employees and society. 

Mission 

Promote the safety and quality of services, with a focus on accident prevention, promotion of education and 

health, and also care for the environment, promoting the socially responsible management of the company, 

including the culture of sustainability in its business strategy. 

Values 

 Moral Principle 

 Safety 

 Sustainability 

 Development 

 Excellence in Services  

Principles and commitment 

 Prevent environmental, occupational, and asset risks that could have an impact on the 

development of the enterprise's operations. 

 Incorporate the ESMS into the culture of the organizational structure. 

 Support, maintain, uphold, and disseminate its ESMS at the strategic and operational levels.  

 Allocate economic and logistical resources for the establishment, implementation, maintenance 

and improvement of the ESMS and its associated activities. 

 Establishing the need and the commitment to carry out the continuous improvement and evolution 

of the ESMS, adapting to internal and external changes. 

 Respecting the human and labor rights of our employees. 

 Developing a favorable environment for labor relations based on equal opportunities, non-

discrimination, and respect for diversity, managing the development and prevention of occupational 

health and safety. 

 Communicate to all employees their responsibilities and functions within the scope of the ESMS, 

through awareness-raising and training activities. 

Ensure that our activities in the enterprise's area of influence are developed with quality, safety, and 

respect for the environment, always aiming to provide the best possible service to our clients. 

4.3 ESMS RISK IDENTIFICATION AND IMPACT 

Smart Luz adopts the ISO 31000:2018 standard as part of the Project's risk management. The standard 

establishes a process consisting of: context establishment, risk identification, risk analysis, and a risk 

valuation. 
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Source: ISO 31000:2018(en) Risk management — Guidelines. 

Setting the Context 

The risk management process should be established from an understanding of the external and internal 

factors in which the project operates and should reflect the specific environment of the activity to which the 

risk management process will be applied. 

This process includes stakeholder needs to identify the ES&G factors that need to be addressed. 

Risk identification 

Risks should be identified on an ongoing basis, through formal risk identification meetings (Step by Step 

process, mapping process, interviews, workshops, etc.) as well as during day-to-day company activities. 

The risk identification process should include all project risk categories, for example: 

 Operational risks 

 ES&G risks 

 Economics and financial risks 

 Legal and compliance risks 

 Technological risks 

 Labor relation risks 

 Tax regulation risks 

(See Appendix 1 - Risk Management Process tools, ES&G Risk List) 

Risk analysis 

The objective of risk analysis is to understand the nature of the risk and its characteristics, including, when 

appropriate, the level of risk. Risk analysis involves detailed consideration of uncertainties, sources of risk, 

consequences, probabilities, events, scenarios, controls, and their effectiveness. An event may have 

multiple causes and consequences and may affect multiple objectives.  

Root cause analysis  
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Tool to identify the causes of the assessed risks and impacts. It is relevant because it allows the basis of 

the identified problem to be addressed and ensures its resolution. For this, Smart Luz can use fishbone 

diagrams ("Ishikawa diagram"), tree diagrams, or brainstorming. Similarly, the methodology for performing 

a good root cause analysis is the use of the "5 whys”.  

Risk assessment 

The purpose of risk assessment is to support decisions. Risk assessment involves comparing the results 

of the risk analysis to the established risk criteria to determine where additional action is required. The 

criteria used in this phase will be the same as those established in the Project Risk Management Plan. 

The assessed risks should be included in an ES&G risk matrix with sufficient information about the risk, its 

assessment, and the management plans determined 

 (See Appendix 1 - Tools for the risk management process, Risk Matrix). 

On the other hand, the following is the heat map example to be used as the final result of the risk 

management process. 

 

4.4 ESMS MANAGEMENT PROGRAM 

Management programs are responses to the risks and impacts identified, analyzed, and evaluated by the 

company. The plans must meet certain criteria to ensure their effectiveness and efficiency in addressing 

risks or impacts on environmental, social and health and safety issues: 

Action Plans chart 

The action plans must be documented, reviewed and approved in order to have the necessary traceability 

and ensure the management of environmental, social and occupational health and safety risks and impacts. 

(See Appendix 2 - Management Plan Tools, Sample Action Plan Chart) 

Management programs implemented so far: 

Smart Luz has implemented the following management plans and programs: 

1. Work safety team: Work Safety Plan 
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Plan that has the purpose of coordinating, aligning and improving the actions to prevent accidents at 

work in Smart Luz with its collaborators / partners in the Public Lighting activities. Additionally, to 

implement the "ZERO ACCIDENT" program aiming at eradicating work accidents in the power electric 

sector and mainly with the operational own / outsourced teams in the activities of: tree pruning, 

construction, maintenance and emergencies of Public Lighting 

2. Occupational Health Medical Control Program (Programa de Controle Médico de Saúde 

Ocupacional – PCMSO, in Portuguese) 

Promotion and preservation of the workers' health, based on preventive, curative and control actions 

related to the existing risks in the several work sectors. It will be the responsibility of the labor contracting 

company, service provider, to inform the contracted company of the existing risks, and to assist in the 

elaboration and implementation of this PCMSO, in the locations where the contracted services will be 

rendered. 

3. Prevention of Environmental Risks Program (Programa de Prevenção de Riscos 

Ambientais – PPRA, in Portuguese) 

The PPRA has the objective of preserving the health and physical integrity of the workers, through the 

development of the stages of anticipation, recognition, evaluation, and consequently the control of the 

occurrence of environmental risks that exist or may exist in the workplace, always taking into 

consideration the protection of the environment and natural resources. The PPRA is an integral part of 

the company's wider set of initiatives, in the field of preservation of workers' health and physical integrity, 

and is articulated with the provisions of the other Regulatory Norms and Social Security Legislation. 

4. Tree Pruning Plan (Plano de Poda de Árvores – PPA, in Portuguese): Vegetation 

Management next to the electrical networks 

The Tree Pruning Plan (PPA) was prepared from the records of the Initial Public Lighting Register in 

relation to the public lighting units with tree interference. In it were included all the arboreal individuals 

where Smart Luz has forecasted pruning services for the modernization and efficiency of the Municipal 

Public Lighting Network, as well as the detailed strategy for carrying out the procedures related to tree 

pruning. 

5. Plan for Disposal of Materials and Waste from the Construction and Maintenance of Public 

Lighting Networks - Smart Luz Rio 2020 

The Plan for Disposal of Materials and Waste, based on the National Policy for Solid Waste - Federal 

Law No 12,305 of August 2, 2010, aims to establish the basic principles of non-generation and 

minimization of waste generation, identifying and describing the actions related to its proper 

management. It also takes into consideration the aspects related to all stages, including generation, 

segregation, packaging, identification, collection, internal transport, temporary storage, internal 

treatment, external storage, external collection and transport, and final disposal duly licensed by the 

competent environmental agency. 

6. Community communication plan 

The communication plan is essential for the dissemination of critical information related to project risks 

and impacts that may affect communities. This should include the company's methods for establishing 

and maintaining public information and accessible stakeholder channels. Information should flow to 

external parties in a way that ensures that project objectives are met. Smart Luz's communication 

policies should include guidelines to: 

 Receive, register, validate external information and information requests from the communities; 

 Capture and assess the importance of the event that has arisen and determine the respective 

action plans; 
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 Provide, document, and publish responses; 

 Adjust the management program when appropriate. 

 
7. Project Risk Assessment and Mitigation Programs 

The risk management process includes identifying key risks in the planning, execution, and operation 

phases. In addition, assessing these risks according to defined scales of likelihood and impact, and 

finally proposing and executing action plans for the treatment of risks. 

The project risk assessment is part of the PRA/PRR project that is being developed with Marsh Advisory 

consultant support. 

8. Contractor Management Plan Documentation 

The purpose of this document is to establish the guidelines and directives between Smart Luz and its 

contractors, and to establish the overall management of supplier contracts. In general, the purpose of 

this framework is to describe the contractor management process, procedures and related systems, 

define roles and responsibilities of Smart Luz and contractors, as well as the relationship and 

cooperation of the parties, in relation to project activities, detail the relevant policies, procedures and 

standards for contractors, define training requirements, among others. 

 

4.5 ORGANIZATIONAL CAPACITY AND COMPETENCY 

 

Smart Luz Structure Overview 

 

General Project Organization Chart

 

 

ESHS Team Chart 
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Roles and responsibilities 

This section describes the roles and responsibilities of Smart Luz to successfully implement the ESMS. 

Smart Luz will be constantly conducting assessments and acquiring new capabilities aimed at effective 

implementation and maintenance of the system. The main roles and responsibilities are described below: 

Roles / Title Responsabilities related to ES&G management 

Senior management / 
Board of Directors 

 Smart Luz's level of governance and overall responsible for the 
ESMS. 

Operational Manager 

 Participate in the risk management process (identification, 
analysis, evaluation and definition of programs for risks and 
impacts). 

 Monitor the operational functioning of the ESMS in the activities 
developed by Smart Luz. 

 Monitor the ESMS indicators and the achievement of the 
defined goals. 

 Report the results, findings and critical information of the ESMS 
to the Senior Management / Board of Directors. 

 Strengthen the ES&G risk culture and the ESMS within the 
project. 

 Promote the dissemination of policies, procedures and any 
standard that supports the ESMS operation. 

 Foster staff training on the ESMS and the associated ES&G 
risks. 

 Ensure the necessary communication channels for the 
dissemination of relevant project information and for receiving 
possible complaints from the community / society. 

Environment 
Superintendent 

 Participate in the risk management process (identification, 
analysis, evaluation and definition of programs for risks and 
impacts). 

 Monitor the execution of environmental programs established 
by the ESMS as part of the response to identified risks and 
impacts. 

 Monitor the ESMS operational functioning in the activities 
developed by Smart Luz in relation to the established 
environmental KPI. 



   

 28  
 

Roles / Title Responsabilities related to ES&G management 

 Disseminate the policies, procedures and any standard that 
supports the ESMS operation related to environmental issues. 

 Collaborate with the training of the team on environmental 
issues, as necessary for the strengthening the ESMS. 

Work Safety 
Superintendent 

 Participate in the risk management process (identification, 
analysis, evaluation and definition of programs for risks and 
impacts). 

 Monitor the execution of work safety programs established by 
the ESMS as part of the response to identified risks and 
impacts. 

 Monitor the ESMS operational functioning in the activities 
developed by Smart Luz in relation to the established work 
safety KPI. 

 Disseminate the policies, procedures and any standard that 
supports the ESMS operation related to work safety issues. 

 Collaborate with the training of the team on work safety issues, 
as necessary for the strengthening the ESMS. 

Occupational Health 
Superintendent 

 Participate in the risk management process (identification, 
analysis, evaluation and definition of programs for risks and 
impacts). 

 Monitor the execution of occupational health programs 
established by the ESMS as part of the response to identified 
risks and impacts. 

 Monitor the ESMS operational functioning in the activities 
developed by Smart Luz in relation to the established 
occupational health KPI. 

 Disseminate the policies, procedures and any standard that 
supports the ESMS operation related to occupational health 
issues. 

 Collaborate with the training of the team on occupational health 
issues, as necessary for the strengthening the ESMS. 

Community Relations 
Superintendent 

 Participate in the risk management process (identification, 
analysis, evaluation and definition of programs for risks and 
impacts). 

 Monitor the execution of community relations programs 
established by the ESMS as part of the response to identified 
risks and impacts. 

 Monitor the ESMS operational functioning in the activities 
developed by Smart Luz in relation to the established 
community relations KPI. 

 Disseminate the policies, procedures and any standard that 
supports the ESMS operation related to community relations 
issues. 

 Collaborate with the training of the team on community relations 
issues, as necessary for the strengthening the ESMS. 

 

4.6 EMERGENCY PREPAREDNESS AND RESPONSE  
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Through your risk assessment, you will assess and prioritize the emergency scenarios that are most likely 

to occur in your area or would have the most severe impacts, and then create a comprehensive emergency 

preparedness plan so you can minimize the damage to your company and workers in case of emergency. 

This sample list includes the most common types of emergencies, all of which can result in significant 

worker injury or death, as well as disruption of operations and destruction of property. 

Possible manmade or natural emergency situations include: 

 Storms, including tornados, typhoons, and hurricanes (many can result in flooding) 

 Other natural disasters, such as flooding, earthquakes and associated tsunamis, and 

 volcanic eruptions 

 Fire 

 Explosion (manmade or accidental) 

 Civil unrest 

 Chemical spill or release of hazardous substances 

(See Appendix 3 - Emergency Preparedness and Response procedures structure) 

 

4.7 STAKEHOLDER ENGAGEMENT 

For Smart Luz, it is important to identify and properly treat stakeholders. These can be people or 

organizations involved in the Project (suppliers, customers, communities, regulators, workers, among 

others). The steps to identify and properly manage stakeholders are: 

• Stakeholder Mapping 

• Impact Zoning for Identifying Affected Communities 

• Stakeholder Engagement  

4.8 EXTERNAL COMMUNICATIONS AND GRIEVANCE MECHANISMS 

External communications 
The company should establish and maintain a publicly available and easily accessible channel for 

stakeholders to get in contact (e.g., phone number, website, email address, etc.).  

Through this channel, the external stakeholders can provide valuable information, such as suggestions 

on the Project improvement, advance warning in critical situations, feedback on interactions with your 

employees, and/or comments from regulators, NGOs and individuals regarding the Project’s 

environmental and social performance. 

Smart Luz is developing a communication plan that includes procedures to capture, evaluate and direct 

actions in case of occurrences, as well as monitoring and documenting responses. In parallel, it is 

developing a website, telephone line, and applications as tools to facilitate communication with the 

community. 

Grievance mechanism 
The purpose of a grievance mechanism is to establish a way for individuals, groups or communities 

affected the Project to get in contact – openly or anonymously – in case they have an inquiry, a concern 

or a formal complaint. This mechanism creates an alternative way for community members to 

communicate with the company as part of the formal stakeholder engagement process. 

 

4.9 ONGOING REPORTING TO AFFECTED COMMUNITIES 
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It is the company's responsibility to keep the communities informed about the issues that have 

relevance and impact on them. To do this, Smart Luz must deploy its communication mechanisms such 

as website, phone line, and app. 

In addition, Smart Luz can use the following mechanisms to support optimal communication: 

• Banners outside the company gate 

• Brochures distributed in churches, schools, civic centers 

• Website 

• Town hall meetings at the local municipality or civic center 

• Meetings with representatives of the affected stakeholders 

• Letters to representatives of the affected stakeholders and complainants 

• Emails 

• Phone calls 

• Sustainability reporting (following internationally recognized standards, e.g. GRI or others)  

 

4.10 MONITORING AND REVIEW 

Continuous monitoring 

Monitoring the ES&G aspects, together with the actions taken as part of risk management, ensure the 

ESMS proper functioning. The main monitoring tools to be used are: 

Key Performance Indicators (KPI) 

A key aspect of monitoring is defining relevant indicators. These are quantitative or qualitative 

measures of progress against set goals. Some indicators might focus on performance, evaluated 

against the criteria defined in your environmental and social policy. 

Basic monitoring methods 

Monitoring is an umbrella term that includes various methods of performance evaluation. It can include: 

visual observation, measurement and testing, questionnaires, surveys, interviews with employees and 

external stakeholders, and document review. 

It is important that the monitoring program is designed to obtain both qualitative and quantitative 

information. It is also important that workers and managers monitor the workplace continuously.  

Management review  

The purpose of the management review is to routinely involve senior management in evaluating the 

development and implementation of the ESMS. The management review is led by the ESMS Team. For 

the ESMS Team, the management review is an important opportunity to keep senior management involved. 

Remember, the sustainability of the program requires ongoing commitment from senior management.  

Typical agenda for a management review: 

 Review progress on ESMS Improvement Plan 

 Review progress on Action Plans 

 Review compliance with environmental and labor laws and regulations 

 Review progress on environmental and social performance 

 Discuss possible adjustments in risk assessment 

 
Auditing 

Internal auditing  
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Execution of scoped reviews with the company's own resources. It must have a scope approved by top 

management that includes all elements of the ESMS and the action plans from previous years. The team 

must have the appropriate skills to carry out the reviews and a communication channel with top 

management for communication of the results and their follow-up. 

External auditing 

Execution of scoped reviews by external company resources. Must have a scope approved by top 

management that includes all elements of the ESMS and action plans from previous years. Third-party 

companies should consider company policies and have the appropriate level of experience to perform 

the reviews. In addition, they should submit periodic reports on the progress of the reviews and the final 

results, as well as the action plans from previous reviews. 
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5 
ALIGNMENT WITH UN SDGS 
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5. ALIGNMENT WITH UN SUSTAINABILITY 
DEVELOPMENT GOALS (UN SDGS) 
Smart Luz’s mission and impact aligns with the UN SDGs, specifically through the Project’s direct benefit 

to the building of resilient and sustainable infrastructure relating to SDG 9, reduction of inequality relating 

to SDG 10, sustainability and safety of Rio de Janeiro relating to SDG 11, and engagement with the 

UNFCCC (the U.N.’s primary international, intergovernmental forum for negotiating the global response to 

climate change) relating to the SDG 13 targets 

UN SDG 9: 

 9.4: By 2030, upgrade infrastructure and retrofit industries to make them sustainable, with 
increased resource-use efficiency and greater adoption of clean and environmentally sound 
technologies and industrial processes, with all countries taking action in accordance with their 
respective capabilities 

o The project is upgrading Rio’s public lighting system by replacing antiquated and inefficient 
public lighting bulbs with more efficient and modern LEDs directly which will increase the 
sustainability by decreasing electricity consumption and increasing efficacy of supported 
infrastructure systems coupled with updated monitoring like storm drains and water 
monitoring through Smart City and IoT installments 

 

UN SDG 10: 

 10.2: By 2030, empower and promote the social, economic and political inclusion of all, irrespective 
of age, sex, disability, race, ethnicity, origin, religion or economic or other status 

o Recent history has shown that internet access has been one of the greatest tools for social, 
economic, and political inclusion across the globe.  The project’s installation of free WiFi 
points covering 55% of Rio de Janeiro’s area will directly increase accessibility of the 
internet to the city’s most disadvantaged, finally including them in the 21st century’s digital 
economy and society. 

 

 UN SDG 11: 

 11.2: By 2030, provide access to safe, affordable, accessible and sustainable transport systems 
for all, improving road safety, notably by expanding public transport, with special attention to the 
needs of those in vulnerable situations, women, children, persons with disabilities and older 
persons 

o As discussed above, key studies and precedent cities have proved that improved public 
lighting systems directly enhance road safety, reducing injuries by a significant percentage 
 

 11.7: By 2030, provide universal access to safe, inclusive and accessible, green and public spaces, 
in particular for women and children, older persons and persons with disabilities 

o Improved and modernized public lighting will, as experienced in studies in NYC and cities 
such as LA that embarked on such initiatives, decrease crime rates facilitating safer access 
to Rio de Janeiro via its streets and public spaces  

UN SDG 13:    

 13.1 Strengthen resilience and adaptive capacity to climate-related hazards and natural disasters 
in all countries:  

o Smart Luz’s implementation of flood warning sensors in communities, already at risk from 
flooding, in the state of Rio de Janeiro will improve response times when dealing with the 
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current and increasing threats posed by seasonal and often sudden flash flooding in the 
region. 

 13.2 Integrate climate change measures into national policies, strategies and planning 
o Smart Luz’s public private partnership is an example of this policy in action. Tying together 

the public need for lower cost and more robust and effective public illumination while 
contributing an estimated 150,000 tons of CO2 offsets per year. 

 13.3 Improve education, awareness-raising and human and institutional capacity on climate 
change mitigation, adaptation, impact reduction and early warning 

o Smart Luz’s incorporation of municipally directed (IPLAN Rio), public WI-FI is helping to 
link communities and improve access to education. 

 13.A Implement the commitment undertaken by developed-country parties to the United Nations 
Framework Convention on Climate Change to a goal of mobilizing jointly $100 billion annually by 
2020 from all sources to address the needs of developing countries in the context of meaningful 
mitigation actions and transparency on implementation and fully operationalize the Green Climate 
Fund through its capitalization as soon as possible:  

o Smart RJ is aiming to raise multiple sources of funding including green development bonds 
and climate financing through the sale of verified emission reduction credits. 


