






 

 

Smart public lighting by using energy 
performance contracting (EPC) 

 

Smart public lighting - challenge and solution concept 

Energy Performance Contracting (EPC or EnPC) is a form of ‘creative financing’ for capital 

improvement which allows funding energy upgrades from cost reductions/savings. Under 

an EPC arrangement, an external organization (ESCO) implements a project to deliver 

energy efficiency, or a renewable energy project. It uses the stream of income from the cost 

savings, or the renewable energy produced, to repay the costs of the project, including the 

costs of the investment. Essentially, the ESCO will not receive its payment unless the project 

delivers energy savings as expected.1 

 

The approach is formed on the transfer of technical risks from the client to the ESCO based 

on performance guarantees given by the ESCO. ESCO remuneration outcomes from 

demonstrated performance; a measure of performance is the level of energy savings or 

energy service. EPC is a mean to deliver infrastructure improvements to facilities that lack 

engineering skills, manpower or management time, capital funding, understanding of risk, 

or technology information. Cash-poor, yet creditworthy customers are, therefore good 

potential clients for EPC.1 

 

Public lighting system can be easily recognized to have all above-mentioned 

characteristics. Besides, public lighting also plays a pivotal role in the development of most 

of the Smart City applications by providing physical and electrical infrastructure suitable for 

most of the Smart City sensors, communication and IoT devices, cameras, loudspeakers, 

displays etc.  

 

In recent years, significant development has been invested in public lighting systems in 

order to enable maximum energy efficiency, minimum environmental load, high level of 

connectivity and embedded intelligence, as well as to enable it to function as energy and 

communications backbone for Smart City applications integrated in its infrastructure. There 

are various pilots and projects in modern cities worldwide tailored around integration of 

Smart City applications in public lighting systems infrastructure. This development goes 

further by learning and adapting the experiences gained from these projects. 

 

In short, modern cities face the following challenges: 

• energy balance ensuring; 

• environmental sustainability; 

• communication services development; 



 

 

• city management operation; 

• citizen well-being ensuring; 

• global city branding and positioning. 

 

The key solution to address some of the above-mentioned challenges would be the 

upgrade of public lighting systems with LED connected luminaires. However, some of the 

challenges need to be additionally addressed such as citizen well-being, city management 

and communication services. 

 

Hence, the concept behind Smart EPC is to get the most out of the smart public lighting 

system infrastructure to be able to monetize on additional services such as Smart City 

applications, e.g. environmental monitoring (that would allow local authorities to work more 

efficiently on citizen well-being and to have basis for sustainable urban development plans), 

EV charging solutions to increase sustainable mobility and last but not least, 

Communication technologies, e.g. street level 5G base stations (that allow for more 

connectivity with no need for building and construction permits extraction and additional 

infrastructure). 

 

The ideal case would be the following: 

• connected public lighting system infrastructure powered by the standard grid; 

• environmental monitoring equipment mounted on the lampposts to provide a grid 

of sensors that will give a clear picture (heat map) of air quality, noise level or 

temperature level (Smart City applications); 

• EV charging solutions integrated within the lampposts; 

• Communication technologies e.g. street side 5G base station solutions for mobile 

connectivity, mounted on lampposts. 



 

 

 



 

 

Solution overview 

The prime purpose of modern cities is to provide a high level of well-being to their citizens 

while not deteriorating the environment of surrounding areas. This way, the city is well-

positioned globally in everlasting competition with other urban centres worldwide.  

 

The first challenge of modern cities is the sustainable balance of the total energy provided 

to the city with the one consumed by the city. This challenge gets more and more important 

each day. The other very important factor is environmental sustainability. A very important 

task is to reduce waste generation load by every system used in modern cities, especially 

the one related to hazardous and polluting substances. The other important aspect is the 

issue of light pollution in modern cities, affecting human health, stability of biological 

ecosystems and preservation of dark skies environment important to astronomical 

observation, the well-being of citizens and tourism. As much as the life of a modern person 

gets increasingly complex and multidimensional, the overall management of city life gets 

increasingly complex each year in all aspects. City management requires a complex and 

smart integrated IT backbone, open and interactive to citizens and all city management 

service organizations. City also needs to be interconnected with the whole country and 

global people, information, goods, and energy networks. This Management system needs 

to be a live and interactive flexible system growing, adapting, and developing with a city. 

Citizen well-being means that city life is adjusted to citizens in terms of all their daily 

needs, sensing the life of the citizens, adapting to it and interacting with it. The modern 

city needs to adapt to the daily rhythms and movement patterns of its citizens. 

 

By providing a high level of citizen well-being and a healthy integration within its county and 

the international community, the city advances in its global positioning and branding. This 

is also highly interconnected with the spirit of uniqueness and creativity expressed by the 

city and its citizens. The better the city’s global perception and positioning, the quicker 

prosperity of a city. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Challenges 

When thinking about the complete solution (connected lighting with additional services 

infrastructure) common questions arise: 

• how to secure power infrastructure for the additional services? 

• how to deploy the additional infrastructure (sensors and 5G antennas) fast and 

simple? 

• how to deploy non-intrusive infrastructure (EV charging points)? 

 

The questions above present a challenge when trying to improve and enrich EPC projects. 

The case is that every available service, in addition to connected public lighting, has a set 

of rules for implementation that needs to be followed. Although installation of connected 

public lighting might seem fairly simple process, as it only envisions the replacement of 

traditional lampposts, it might be a complex project. Detailed construction and 

development plans must meet the regulatory, legal and planning demands. Additionally, 

every additional service must consider the set of assumptions, prerequisites and 

constraints:  
 

 

Challenges - Street side 5G solutions 

Communications service providers are challenged on the footprint, rent and OPEX of macro 

sites and those challenges are even more present at the street level. New street and outdoor 

small-cell solutions can be mounted on existing infrastructure. They are fast to install, with 

a subtle footprint and secure the 5G experience. Delivering industry-leading innovations is 

no small feat in the mobile operators' industry.  

 

The questions that arise with urban 5G roll-outs are: 

• How to acquire sites with the minimum rental? 

• How to deploy fast and simple? 

• How to maximize the 5G user experience? 

• How to deploy non-intrusive 5G sites? 

• How to utilize all frequency layers in a best way? 

 

As 5G network roll-outs continue globally, the need for network densification will continue 

to grow. According to the Ericsson Mobility Report 20162, cellular data traffic was expected 

to grow nine times by 2020, placing a unique demand on mobile network operators to 

provide the necessary infrastructure and density required to serve the market. On top of 

this, operators are struggling to acquire new cell sites in public areas to provide the best 

possible mobile broadband coverage for their customers. 

 

 

 



 

 

Challenges - Environmental monitoring 

Air pollution, often referred to as the "Invisible killer", is one of the biggest public health risks 

worldwide. According to Harvard University, the presence of harmful gases and particles in 

the atmosphere results in 8.7 million premature deaths per year, roughly 20% of all deaths.3  

 

Tourism and travelling have become an important part of modern-day life, but they, among 

many positive, have a number of negative consequences. Environmental impact is probably 

the most obvious one. It consists of many different aspects, such as the depletion of natural 

resources like water and land, discharging waste, pressure on endangered species, noise 

pollution, carbon footprint and many others. One of the aspects, which is hard to notice at 

first, is the impact on the air quality. 

 

When monitoring environmental parameters in urban areas, the following questions arise: 

• How to deploy sensors fast and simple? 

• How to secure power infrastructure? 

• How to deploy non-intrusive sensors? 

• How to utilize existing infrastructure in a best way? 

 

The importance of clean air is obvious when it comes to health and life quality, but 

research also shows its influence on tourist demand. High levels of SO2, PM2.5, PM10 and 

NO2 have a strong negative impact on the number of tourists in that area. 
 

 

Challenges - EV charging 

There are several reasons why the lamppost is in the spotlight for EV charging such as 

existing infrastructure, ubiquitous and common placement throughout most urban spaces. 

Public lighting systems are already connected to a power supply and, in residential areas 

especially, where space is at a premium, it makes sense to utilize street furniture that has 

already been installed, rather than further adding to street clutter. 

 

A key reason that EV charging facilities are integrated into public lighting system 

infrastructure is that it is significantly cheaper than new on-street charge points and their 

connection to the power grid. This, combined with the drive for EV take-up where more 

electric cars are anticipated on the street, means the necessity for charging infrastructure 

to support it. Since pavements don’t have the capacity to accommodate additional 

applications, public lighting holds the answer. 

 

The key challenge here is to separate the electric supply used for public lighting, other 

services and EV charging. The architecture should be done in a way that it protects all the 

assets in case of failure or overload. Additionally, the EV charging stations should be 

integrated only at the locations where it makes sense to put a parking place for EVs to 

charge. 



 

 

Key benefits of additional energy and non-energy related 

services on public lighting 

Given the assumption that the full stack service offering is available on a particular 

location, here is a list of key benefits per the service offered on top of the connected 

public lighting: 

 

Key benefits - Street side 5G solutions: 

- Deliver street side solutions and leverage smart public lighting capacity and 

infrastructure to ensure 5G experience; 

- Integrating into any streetscape with minimum visual impact; 

- Increased broadband connection points; 

- Detect failed lampposts; 

- Low power consumption for sustainability goals. 

 

Overall, the case is that the owner of the smart public lighting infrastructure can benefit 

even more (financially) by giving into concession the infrastructure (lampposts), which for 

sure is appealing to CSP’s as they are mitigating the challenges faced when trying to deploy 

5G base stations in a traditional way (own infrastructure). 

 

 

Key benefits - Environment monitoring 

Installing various environment sensors (heat or air quality) on existing or connected 

lampposts solutions creates new service opportunities and allows city officials to create 

an ecosystem that will allow making informed decisions on improving the quality of life. 

The results of such an integrated solution are: 

- Integrating into any streetscape with minimum visual impact; 

- Improving city life quality; 

- Generate pollution heat maps; 

- Low power consumption for sustainability goals. 

 

 

Key benefits - EV charging 

Integrated EV charging points offer a cost-effective and creative approach to siting and 

installing public charging stations. In addition, they present an important tool that can help 

expand access to EV charging. The key benefit of implementing the EV charging into 

lampposts besides driving sustainable mobility (the key thing to achieving climate goals is 

to turn electric, but also it needs to be complemented by appropriate infrastructure) is 

also an open position for a new revenue stream. CSP’s offering such services would 

probably be delighted to be able to place EV chargers by paying the concession to the 

existing infrastructure (lampposts). 



 

 

In the next case studies, examples of pilot projects in the field of implementing energy 

and non-energy-related services on public lighting are given. The best existing solutions to 

emerging challenges have been described in detail, with focus on three different areas: 

• Smart public lighting as the basis for Smart City applications:  

Paris (FR), Tampere (FI), Sabinov (SK); 

• Smart City – EV charging as commercial energy service:  

Greater London (UK), Los Angeles (US); 

• Smart City – Communication technologies as commercial non-energy service:  

Kazan (RU), Al-Wakrah (QA). 
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