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Historically, Seoul would have no real-time 
data on the fill level of each bin around 
target areas. The city’s solution to the 
efficiency challenge was to install a smart 
waste bins data system: using a LoRaWAN 
system, this enabled the city to track the fill 
level of each bin and the efficiency of the 
overall waste collection operation.

These benefits have resulted in a lower 
amount of litter and cleaner public areas for 
Seoul. It has also allowed this city to reduce 
the smart collection of waste to a frequency 
of 66%.

Sleek switching to  
solar power
In Carson City, Nevada, city leaders have 
found that the implementation of a smart 
energy switch between legacy and solar 
power has proved an innovative solution  
to their energy issues. 

The solar equipment used in Carson City 
provided some sound advantages, but was 

also exposed to wind and snow in the local 
climate. Driven by a desire to maximise 
smart city thinking, Carson installed a smart 
network to support efficient switching 
between the two technologies at night –  
as well as during cloudy or inclement 
daytime conditions. The city has installed  
a long-range and reliable network that  
can deliver real-time measurement and 
decision-making.

Managing the infrastructure for the switch, 
between the legacy and solar technologies, 
was implemented on LoRaWAN. By 
implementing advanced technologies, this 
network was able to combine efficient 
virtualisation with easy access by managers 
and in-field operators to data and reports 
through mobile computers.

The result of this real-time, smart city 
decision-making delivered an overall boost 
in solar power output of up to 750,000 
KWH. In addition, the network enabled  
the city to encourage more efficient use  
of their labour force.

Sharing smart  
energy reduction 
Making customers more aware of their 
energy usage, and the associated environ-
mental benefits, has been part of another 
LoRaWAN initiative: one which has enabled 
two French cities, Lyon and Grenoble, to 
deliver real reductions in heating costs. As 
two independent cities, they are around 70 
miles apart; however, sharing this technol-
ogy has been a viable and efficient approach 
to implementing shared smart city thinking.

The result of developing this initiative has 
measured a 16% reduction in heating costs, 
while also encouraging citizens to adopt 
greater energy awareness. This awareness 
includes the environmental benefits of 
reducing energy usage and understanding 
the need to defer the cost of installing 
additional energy-generation infrastructure.

Enabling consumers to monitor their power 
usage with a LoRaWAN-based Internet of 
Things (IoT) interface equips them with 
greater control over their energy consump-
tion. Improved real-time knowledge and 
control has also enabled them to monitor 
and govern their costs – and to minimise 
the output of greenhouse gases.

To encourage citizen participation, the 
platform used by Lyon and Grenoble also 
has a separate system to provide citizens 
with financial rewards for reducing energy 
consumption.

Costs versus metrics
Metrics based around Semtech’s LoRa 
technology indicate that the objectives of 
both engineers and target smart city use 
cases can be supported. Several features 
simplify the decision for engineers to opt for 
LoRaWAN, rather than use other network 
protocols to control and support cost 
reduction in smart cities.

The LoRaWAN gateways typically act as 
packet forwarders and send packets to a 
network server that resides in the Cloud,  
via a backhaul connection that may use 
Ethernet, Wi-Fi, 3G or 4G/LTE. The low  
cost of gateways, compared to cellular base 
stations, allows the capacity of a LoRaWAN 
network to be increased by adding 
additional gateways, making scalability  
easy and inexpensive. The result is that 
LoRaWANs combine the ability to cover a 
wide area with relatively low bandwidth –  
as well as extended battery life, low-cost 
hardware and high connection density.

With millions of commuters every day, South Korea’s capital city of 
Seoul is a classic example of how LoRaWAN smart city networking 
solutions can be used to minimise the cost of waste collection.
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Figure 1. LoRa sensors are placed on waste bins, which periodically report the fill 
rate of the bins. The gateway sends information to the network, where the data is 
analysed by an application server; then, the application server creates an optimised 
collection route. This is sent to the drivers via computer or mobile, to update the 
device users about which bins need to be emptied.


