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The accelerated pace of urbanization, accompanied by the ill-managed
concentration of economic activities, households, industries and
infrastructures in urban areas has led to several challenges, including the
exponential growth in energy consumption. According to the IEA, cities are
the biggest consumer of electric energy, being accountable for two thirds
of the world consumption. Energy generation and use is primarily due to
the consumption of fossil fuels for energy supply for heat and lighting of
the industry, services, households and transportation. Cities are responsible
for 75% of the world’s energy consumption and production of 80% of the
world’s greenhouse gas (GHG) emissions. Global energy consumption is
projected to increase by 40% between 2015 and 2030; and by 2050, two
thirds of the growth in energy demand will come from cities in emerging
and developing economies, according to the IEA.
In this context, local governments have to juggle between the need to
provide a growing population with universal access to energy services, and
the urgency to reduce energy consumption to protect the environment.
This is not an easy task for local governments who lack the technical and
financial capacity to adopt the necessary measures and investments. From
the financial point of view, energy management takes an important share
of the municipalities’ budget: the energy bill comes often second after
payroll, and estimates indicate that it can reach up to 40% of cities’ budget.
Typically, the municipal energy bill is split between street lighting, public
buildings, water and waste facilities. Energy management is particularly
challenging for cities in the developing world, where there is a need to plan
for the sustainability of the investment and the maintenance cost of future
services. Given that the price of energy tends to be higher and volatile, it
makes it even more difficult for cities to manage the supply for households
and industry, while investing in repairing the worn-out utility infrastructure.

17% of the
world’s
population
do not have
electricity. 95%
of those, are
located in SubSaharan African
and Asian
countries, and

80%

in rural areas.
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Energy1 is a basic service crucial to the well-being of population as well
as for the country’s economic development. Nevertheless, an important
portion of the world’s population still does not have access to electricity. The
International Energy Agency (IEA) estimates that 1.2 billion people around
the world did not have access to electricity in 2013, amounting to 17% of
the world’s population, and characterized by a strong inequality between
regions. More than 95% of the population without access to electricity is
located in Sub-Saharan Africa and Asian countries; the gap is also significant
between rural and urban areas, with 80% of the global figure located in
rural areas. Since 2000, progress in providing electricity to urban areas
has been twice faster than in rural areas, with important disparities in cities
around the world. As an example, in many major African cities, less than
60% of households have access to electricity, and those that do, struggle
with frequent interruptions2.

Cities around the world are looking for innovative solutions to reduce energy
consumption and the energy bill, while improving service quality and access
to an increased part of the population and protecting the environment.
SMART technologies represent huge opportunities for cities to improve

1

Main source of the data mentioned in this chapter: https://www.iea.org/

2

Source: UN Habitat World Cities Report 2016
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energy management and to increase efficiency by reducing expenditure.
Although energy management is not always a responsibility of the local
government, they can work in cooperation with other levels of government
and with energy utilities at different stages of the energy value-chain such
production, distribution and consumption.
• At the energy production level, local governments can foster the
generation of renewable energies thanks to the use of solar panels, wind
turbines, waste-to-energy plants, etc. The COP21 held in Paris in December
2015, set the ambitious goal of having two-thirds of electricity generated
by renewables by 2050. According to the IEA, renewable energy currently
provides around 23% of the global energy consumption.
• At the supply and distribution level, local governments can tap on
SMART technologies such as SMART meters and sensor networks to
build SMART grids. Such technologies are based on ICT tools that allow
for more efficient management, thanks to data analytics.

Cities are
responsible for

75% of the
world’s
energy
consumption
and 80% of
GHG emissions
worldwide.

• At the energy consumption level. Local governments can aim at reducing
consumption with the help of SMART technologies in municipal assets
(street lighting, municipal buildings, transportation, waste and water
utilities, etc.) and at household and industry level by raising awareness
to change energy consumption patterns (apps to provide information
and demand-response programmes).
3
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In this chapter, we will focus mainly on the distribution and consumption
levels, where local governments have more leverage to use SMART
technologies to reduce their expenditure + reduce GHG emissions + increase
access and quality of the services. We will focus particularly on three topics:
street lightning, municipal buildings and SMART grids.
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3.1 STREET LIGHTING

3.1.A

BACKGROUND AND
SMART SOLUTION
According to the IEA, public lighting services represent 19% of the
world’s total energy consumption, most of which happens in urban areas.
Energy costs for public lighting is usually the most expensive item of the
municipalities’ energy bill, approaching to 40%. Energy efficiency projects
in public lighting sector can therefore play an important role for cities to
reduce consumption and costs, among other benefits.
For the past years, lamps using Light Emitting Diodes (LED) technology
have emerged as a great option for investments in energy efficiency in the
public lighting sector. In fact, LEDs lamps are 40% to 60% more efficient
in terms of energy consumption than the current technologies installed in
cities around the world. Longevity of LED lights is four times higher than
traditional streetlights (20 years against 5 years), which can significantly
reduce maintenance costs.

Street lighting is
responsible for

40% of
the cities’
energy bill.
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SMART technologies for street lightning also offer the capacity to integrate
SMART monitoring systems. Concretely, this means equipping street lamps
with sensors to give electric utilities the ability to monitor and remotely
adjusting light intensity according to the environmental lighting and traffic
needs. For example, the system will provide extra light when a cyclist
approaches to an intersection or when an accident has happened. Networked
100

systems can also instantly pinpoint burned-out lights and send automatic
streetlight failure notifications, eliminating the need for monitoring patrols
and ensuring a quick identification and repair. Turning on and off lamps or
diming the lights only when needed, facilitates additional savings in energy
consumption and maintenance costs.
The implementation of a sensor network control system offers the possibility
of integrating street lighting with multiple other intelligent systems
(traffic light controls, security cameras, electric vehicle charging stations,
environmental sensors and digital signage), allowing cities to create the
backbone infrastructure for further SMART projects. Linking the sensors
incorporated in street poles to a communications network enables city
operators to collect huge amount of data (on weather, pollution, noise,
movement of traffic and people, etc.) in order to make better real-time
informed decisions and to enable a broad array of applications and services
in areas such as public safety, parking, etc. Switching to a LED technology
combined with sensors network systems gives cities the opportunity to
turn streetlights from a “dead asset” with intensive resource consumption
into a “live asset” actively collecting data.

It is difficult for
municipalities
to find a balance
between the law that
requires open data,
the institutional
and administrative
capacities of
municipalities and
the data privacy.
Eduardo Jiménez
González, ICT Director,
Municipality of
Cartago, Costa Rica

3.1.B

BENEFITS
Hundreds of cities around the world have been implementing SMART street
lights initiatives, although very recent, several benefits have already been
identified:
• A reduced energy consumption and cost: estimates indicate that LED
lighting alone can produce energy savings by 50%. When combined with
SMART control systems, it can provide an additional 30% reduction of
energy consumption.
• Reduced costs of maintenance: the extended life of LED street lamps
can significantly reduce maintenance budgets, as they only need to
be replaced every 15 to 20 years; additionally, networked systems can
improve knowledge about the state of the infrastructure.
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LESSONS LEARNED

• Lower greenhouse gas emissions, by reducing the streetlights
consumption.
• Socioeconomic benefits such as: improvement in lighting quality, reducing
criminality, increasing the citizens’ perception of safety, reduced traffic
accidents, increased local economy activity, etc. The city of Los Angeles,
for example, was one of the first cities to replace 80% of its 215.000
101

streetlights with LED technology in 2009. With an investment of $57
million USD, it managed to reduce 65% of its energy consumption, saving
$ 9 million USD per year, it also contributed to crime reduction, which
decreased by 20% in the same period.1

CHALLENGES
Despite the numerous proven benefits of SMART street light systems, only
10% of the world’s existing streetlights use LED technologies, while only a 1%
have installed control systems3. The main reason for this low percentage lies
in the fact that a citywide streetlight conversion represents few complexities.
Although SMART lighting systems are more energy efficient and bring
cost savings on the long run they are still more expensive than existing
technologies (roughly 4 times as much as high pressure sodium lights).
LEDs’ luminaires prices are falling fast (approximately 10% per year), but
the high costs of replacing the whole existing light system may prevent
small and medium cities to reform their public light systems. While PublicPrivate Partnerships may appear as a solution to carry out light retrofit
projects, these are mainly suitable for emerging and big cities who have the
technical and financial capacity to carry on such complex contracts. Thus,
business and financing models must be identified to ensure that cities of
all sizes are able to implement SMART lighting projects.
While the benefits of replacing streetlights with LED technology are widely
acknowledged, cities are still sceptical about the adoption of networked
control systems. Most of existing projects are still on a pilot phase mostly
because payback periods are not as good as they are for LED street lights.
In addition, a lack of standardization and the large number of diverse players
competing in this space makes difficult for local governments to choose
the best-networked control systems and to make sure that the product
they will chose will not be outdated too fast and will be compatible with
other future initiatives.4

1

Source: http://bsl.lacity.org/led.html and http://www.techrepublic.com/article/how-lais-now-saving-9m-a-year-with-led-streetlights-and-converting-them-into-ev-chargingstations/

2

Source : http://SMARTcitiescouncil.com/article/led-streetlights-1-more-cities-find-switchquickly-pays-itself

3

Source : https://www.weforum.org/agenda/2016/01/the-surprisingly-simple-solution-toclimate-change/

4

Source : https://www.navigantresearch.com/research/SMART-street-lighting

LED lighting
technology
combined with
SMART control
systems can
cut up to

80% of
street
lighting
bill for
municipalities.
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• Quick return on investment: the pay-off for SMART street lighting
programs is usually very quick. The city of Boston started to convert its
64,000 street lights to LED technology in 2010, and has experienced a
return on investment in only 1,5 years (Boston benefited from a national
subsidy but even without it, the project would have paid for itself in less
than 3 years).2
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There are a few key elements that local governments must pay attention
to when implementing SMART streetlights projects, including:
• Transparency is key to ensure the population endorsement. Local
governments need to communicate on cost and benefits and reassure
their citizens about data privacy protection, explaining clearly that the
data collected with the streetlight sensors control system is only “meta
data” and not personal information.
• Carry out the necessary studies prior to establishing a PPP contract:
identifying the latest offer of options for street lighting before contacting
private companies. It may be useful for cities to talk to each other and
to exchange experiences to ensure good price negotiation and contract
conditions.
• National policies and actors play an important role in helping cities shift
towards a SMART lighting system. They can offer support by putting in
place financing mechanisms, legal and regulatory frameworks, offering
technical assistance to the elaboration of feasibility studies, or defining
standards to enable interoperability between systems to ensure vendors
offer compatible services.

A smart territory
is a territory that
uses SMART
technologies to
collect, to process
and to analyse
information. It
allows public
administration to
make decisions
based on objective
criteria adapted to
the territory needs
and not according
to the perception
of politicians
or providers.
Sandra Torres, Public
Policies Advisor,
Colombian Federation
of Municipalities
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RECOMMENDATIONS
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FOCUS ON A NETWORK OF CITIES EXPERIENCE

SMART CLOUD: SOLUTIONS FOR
SMART CITY MANAGEMENT
COLOMBIAN FEDERATION OF MUNICIPALITIES (FCM)

ABOUT SMART CLOUD2
One of FCM mission is to encourage the use of technology
into the Colombian local public administration to build
intelligent and sustainable cities. In March 2016, FCM
created the company “SMART Cloud” with the objective
of technically support Colombian municipalities to
manage services in a more efficient, effective and

1

More info: https://www.fcm.org.co/

2

More info: http://www.SMART-cloud.co/

• To transfer from a model of buying technology to a
model of service delivery, where local governments
can access a complete service without having to
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The Colombian Federation of Municipalities (FCM in
Spanish) is the association representing Colombia
local governments in the formulation and evaluation
of public policies, with the objective of defending and
promoting decentralization and local governance. FCM
brings together efforts at international, national, subnational and public-private level to reinforce municipal
management in an integrate manner. Amongst
other activities, the FCM: represents the interest of
municipalities vis-à-vis the Congress of Colombia
and the national government; offers legal advice and
technical assistance for municipalities’ projects; provides
support to project design and identification of financial
resources.

transparent manner, thanks to better access to data
to facilitate accurate decision-making. SMART Cloud
has two main characteristics. On one side, it constitutes
a technological platform able to provide cloud based
services supported by a physical data centre (TIER
IV) composed of communications, servers and data
storing and processing equipment. The centre contains a
portfolio of tested online apps offered to municipalities
covering all aspects of municipal responsibilities and
administration of public resources. Those resources
include water management, hospital management,
financial planning, transport and mobility, e-government,
digital certification, security, etc. SMART Cloud combines
cloud computing, IoT (Internet of Things), big data
analysis, Infrastructure as Service (laaS) and Software
as Service (SaaS). On the other side, SMART Cloud
offers technical assistance and professional support
for municipalities, thanks to the possibility to access a
team of specialist consulting on the start-up of projects,
monitoring, developing, etc. SMART Cloud facilitates
the following:

© Jhon Buitrago

ABOUT THE FCM1
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invest in technological infrastructure, using the one
owned by SMART Cloud. The services are accessible
to municipalities by subscribing a monthly fee that
varies depending on the type of services and the size
of the municipality.
• To shorten the contracting times, facilitating quick
implementation of projects by offering flexibility
thanks to the use of inter-administrative agreements.
• To provide services in a consistent and uniformed way,
creating economies of scale. The solutions developed
by SMART Cloud can easily been adopted by small
municipalities who would not have the financial
capacity to invest in such technological developments.

Smart Cloud data centre

One of the services offered by SMART Cloud is the
initiative “Cloud services from end to end applied to
the public lighting system”

CONTEXT: MUNICIPALITIES
AND PUBLIC LIGHTING 1

SMART CLOUD AND PUBLIC
LIGHTING RENOVATION
To support municipalities in renovating their public
lighting system towards greater efficiency, SMART Cloud
offers two services: in a first phase, it offers support to
modernize street lighting with LED technology and in
a second phase it offers a tele-management and telemeasurement systems. To implement the solution, the
municipalities must first conduct an audit about the
energy solution more convenient for the municipality´s
need, than sign an agreement between the municipality
and SMART Cloud including the services provided,

1

Source : http://www.upme.gov.co/Docs/PEN/PEN_
IdearioEnergetico2050.pdf

the duration, the costs, etc. and finally implement the
solution.
SMART Cloud is currently being implemented in
six municipalities of Valle del Cauca. There is still no
quantitative assessment of the initiative due to the
short period since its inception in March 2016, but it
is estimated that the average savings that will result
from the initiatives will amount to 60%, thanks to the
use of LED combined with tele-management and telemeasurement. The city of Bucaramanga2 in particular
estimates a 59% of energy savings, amounting to
approximately $ 2 million USD, with additional $ 1.8
USD million savings in maintenance costs.

RECOMMENDATIONS
According to Sandra Castro Torres, FCM’s public policy
advisor, the following actions are recommended to
guarantee the success of this kind of projects:
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Colombia has 48 million inhabitants, 2/3 of them living
in urban areas. The country has 1.101 municipalities
and districts, and 90% of them have less than 100.000
inhabitants. In Colombia, 30% of the CO2 emissions
come from the energy sector. In order to fulfil the
commitment signed at COP21, the national government
has identified priority actions to produce savings in
the energy sector; one of them is the upgrading and
technological transformation of public lighting, actually
consuming up to 3% of the total energy of the country.
Additionally, public lighting management represents
a heavy burden to Colombian municipalities as the
service delivery corresponds to an average of 5% of
their income.

• To adapt the institutional framework to technology,
ensuring that the municipality has the necessary
capacity to manage the project.
• To integrate the technological solutions into the
overall management of the local government.
• To take the necessary time to dialogue with all the
institutions involved.

2

Source : http://alumbrado.bucaramanga.gov.co/files/
documentos/InformeEficienciaEnergetica.pdf
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3.2 MUNICIPAL BUILDINGS

3.2.A

BACKGROUND1
UN-Habitat projections estimate that an area equal to 60 % of the world’s
current total building stock are to be built in urban areas by 2030, mostly
in developing or emerging countries. Buildings are resource-intense
consumers: globally, they are responsible for nearly 32% of energy use
(including 60% of electricity use), 12% of water use, 40% of waste generated
by volume, 40% of material resource use, and buildings are accountable
for 40% of the world’s GHG emissions, which are expected to double or
triple by 2050 without appropriate action. In cities, around 70% of energy
consumption in residential, commercial and industrial buildings is related
to heating, ventilation and air conditioning (HVAC) as well as in lighting
systems. Management of public buildings such as hospitals, schools, libraries,
museums and government offices typically falls under the responsibility
of local governments, and it represents an important financial burden as it
accounts for 40% of their energy bill as an average.

Buildings are
responsible for

32% of
the global
energy use
and accountable for

40%

of the worlds’
GHG emissions.
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Despite this context, energy efficient policies to reduce energy waste in
buildings are still not dimed a priority in many contexts; and it constitutes

1

Source
of
data
in
this
paragraph
are:
WRI
Building
Efficiency
report:
http://publications.wri.org/buildingefficiency/
And
http://ar5-syr.ipcc.ch/resources/htmlpdf/ipcc_wg3_ar5_chapter9/
And
http://thecityfix.com/blog/buildings-national-commitments-global-climate-changeconference-cop21-shannon-hilsey-jennifer-layke-eric-mackres/
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an overlooked opportunity to build sustainable cities, advance both
human development and achieving climate goals at the same time. For
instance, among the countries that have submitted their Intended Nationally
Determined Contributions at COP 21, only 25% have explicitly identified
buildings as a means to reducing emissions and only 10% have given details
of concrete actions in the sector. Hence, there is a need for a shift in the
approach to energy management in cities, the building sector deserve
a particular attention as it represents both a risk and an opportunity for
local governments to improve energy consumption, produce financial
savings while improving people’s comfort and quality of life and reducing
environmental impacts. This opportunity is even greater in developing
countries that will produce the majority of the new built environment in
the next years. By taking preventive initiatives, they may avoid “locking in”
decades of inefficiency and costly renovations in the future.

Municipal
buildings
represent

up to 40%
of a city’s
energy bill.

3.2.B

SMART TOOLS AND SOLUTIONS

GREEN BUILDING TECHNOLOGIES
Some of the solutions include: high-performance building shells, efficient
heating and cooling technology, thermal insulation, sun control, shading and
passive solar heating, SMART windows that lighten or darken depending on
the sunlight intensity, high efficiency boilers, destination dispatch controls
for elevators, efficient lighting and increased day lighting, better windows
and building material. Quick results can be assessed: estimates indicate
that SMART windows can bring between 19-26% of savings on cooling and
48-67% on lighting. Similarly, lighting control systems such as movement
and occupancy detectors can generate up to 30% savings. Building owners
can apply these technologies both to existing construction through retrofits
and energy efficiency renovation, and to new buildings that will apply lowenergy building design since their conception.1

1
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Policies on sustainable buildings include several aspects to be taken into
account: ranging from land-use decisions at the planning stage, selection
of materials during design and construction, the use of energy and water
over the building’s life, and the management of the waste produced in the
building. In this section, we will focus on how local governments can use
SMART technologies either to improve energy efficiency in buildings they
own, lease or manage; either to encourage initiatives from private building
owners. Although public building retrofit programmes are still rare in cities
around the world, municipalities have a vast array of choices when it comes
to technical solutions. These can be summed up in three categories:

Source : http://www.buildings.com/article-details/articleid/19537/title/how-smart-buildingssave-energy.aspx
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Buildings provide useful space to self-generate the electricity they consume.
Technologies include rooftop solar or thermal energy storage systems.
According to the IEA, urban rooftop solar could meet a third of cities’
electricity demand by 2050. Energy generated in excess in the building’s
micro grids can be stored to count with extra electricity supply during peak
hour, and exchanged between buildings at neighbourhood level or fed into
the grids at district of municipal level.

MONITORING SYSTEMS1
A Building Energy Management System (BEMS) uses SMART technologies
to manage, control and monitor the technical services and equipment of
buildings (heating, cooling, ventilation, lighting, insulation and appliances,
power systems, fire systems, and security systems). They provide the
information and tools that building managers need to understand energy
usage and improve the building’s energy performance. They usually combine:
• A Wireless Sensor and Actuator Networks (WSANs) that allow to: detect
movement and room occupancy, measure light fluxes, internal solar
radiations, indoor and outdoor conditions such as temperature, humidity,
CO2, air quality, determine the state of windows, blinds and doors, collect
data from heating, cooling, ventilation systems, etc.
• A centralized management platform, which is a data analytics software
tool that aggregate and process the raw data, collected from different
devices and transforms it into intelligible, real-time and actionable
information about the energy performance of the building systems and
facilities and serve as support for decision-making.
Among others, benefits of BEMS include: detection of equipment failures,
performance anomalies, malfunctions and early warnings that maintenance
is needed; increased visibility and transparency; better budget management
and planning of capital expenditures. It also generates energy and costs
savings: advanced BEMS packages on their own can save between 13 and
66% on energy2. In addition, BEMS are scalable and can help building owners
gain visibility into system performance at level of one building or several
buildings at a time, allowing for example local governments to assess energy
performance in all public buildings.

1

Source : http://blog.rmi.org/blog_2016_02_24_intelligent_buildings_energy_savings_from_
SMART_controls

2

Source
:
http://www.buildings.com/article-details/articleid/19537/title/how-SMARTbuildings-save-energy.aspx

When it comes to
SMART solutions,
partnerships
with the private
sector are often
essential. However,
international
companies should
work with local
businesses to make
sure the project
benefits local
development.
Jean François
Habeau, Executive
Director, FMDV
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LOCAL ENERGY GENERATION
AND STORAGE SYSTEMS
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FOCUS ON A SMART SOLUTION

Q.RAD: COMPUTER HEATERS*
PARIS, FRANCE

Data centres consume 3% of the world’s electricity, and
it tends to double every five years. High-performance
computing (HPC) data centres generate a lot of heat,
and equipment installed to cool down these powerful
computers are costly, need heavy equipment and are
very energy-hungry. Half of the energy consumed by
data centres is used to cool servers. Usually, it is very
difficult to recycle or harness the heat generated by
data centres, as they tend to be remotely located from
potential users of the heat. Besides having a significant
environmental impact, it also represents a lot of wasted
energy as estimates say that the heat produced by data
centres around the world could heat half of Europe’s
buildings.

Q.RAD AND Q.WARE
In this context, Qarnot, a French start-up created in 2010
and specialized in energy efficient high-performance
computer services, has created the Q.ware and Q.rad
SMART solutions. Q.ware is a software platform that
uses cloud computing to help companies cool down
their high-performance computing datacentres by
distributing the heat generated by workload processing
into a distributed infrastructure. As such, computing
power is no longer deployed in concentrated data
centres, but split throughout the city in form of Q.rads,
which are small “digital heater” units located in homes,
public buildings or offices. Q.rad uses embedded
processors as a heat source to provide free and efficient
heating where they are installed. Q.rads are completed
by sensors placed around the home, and provides
functionalities such as Wi-Fi, air quality control, SMART
alarm systems. Q.rad can be implemented both in
existing constructions and included in the initial design
of new buildings. The only technical requirement for its
implementation is that the building is equipped with
fibre optics. Qarnot works with more than 500 private
clients (mainly major banks, 3D animation studios and
research labs) to compute remotely with Q.ware and
with two local governments (Paris and Bordeaux) to

*

heat social housing buildings, and the Q.rad solution
has been implemented in more than 100 households
and offices in France.

THE PARIS EXPERIENCE
In 2014, Qarnot worked with the city of Paris and RIVP
(Régie Immobilière de la Ville de Paris – a social housing
landlord where the city of Paris holds the majority of
shares) to implement Q.rad digital heaters in one social
housing building. The goal of this pilot project was to
provide social and financial benefits to inhabitants
through free heating, and more energy efficiency to
the city. The first step was the conduction of a thorough
energy audit to evaluate the number of Q.rads needed
(which depends on volumes, insulation, outside
temperatures, etc.) and a technical audit to assess the
network and needs in terms of cables and fibre optic.
The studies served as a basis to draft the contract with
the stakeholders, and identified the need for 300 Q.rads.
Implementation took six months after the signature of
the contract. It included the infrastructure installation
(fibre optics in the building, cables and Q.rads in each
apartment) and dialogue with the residents of the
building (organization of meetings, distribution of
leaflets, etc.). The project was included in the Paris’
Climate Plan and is part of a renovation process of
social housing engaged by the RIVP. The total cost of
the Q.rad project was 1 million euros (the price for a
Q.rad ranges from 2.5 to 3.5k€ per Q.rad), consisting
only of upfront investment cost, as no operating costs
are foreseen afterwards because Qarnot provides the
free maintenance and replacement of the machines
every 3 to 5 years.

RESULTS
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BACKGROUND

The solution has benefits for the companies that pay
for the cloud computing service as it reduces their
expenses for data centre management, for the house
and offices that get free heat, for the research centres
to whom the excess energy is redistributed, and for
the local government that sees its energy consumption

All information in this box was provided by Qarnot.
For more information: http://www.qarnot-computing.
com/
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CHALLENGES AND
RECOMMENDATIONS
No major technical difficulties were observed during the
project’s implementation, however, the project leaders
had to tackle regulatory issues to have the device taken
into account by the French thermal regulation schemes.
In addition, implementing the system in an occupied
building was proven difficult, due to the need to install
access to fibre optics and to organize several meetings
with tenants. Qarnot identifies the following elements
as key to ensure the success of the project:

• Identify a concrete and compatible project based on
energetic and technical audits.
• Involve all stakeholders in the process, including local
communities and end-users.
• Communication with tenants and end-users about the
concept, its benefits and usage of the system. This
allows to increase endorsement and comprehension.
One important element in this stage was to offer the
option to the tenants to refuse the installation of
Q.rads, to show it was not mandatory.
• Communication with general public to include the
project in the frame of the local government’s agenda
for sustainable development and SMART city.
As more and more cities move to SMART city schemes
based on intensive use of technologies, which increases
data centres size and activities, Q.rad may appear as a
solution for cities wishing to combine re-use of heat
generated from workload processing and heating
social housing buildings. It may help the city reduce
energy consumption from data centres and generate
substantive financial savings.
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reduced. Q.rad has a high social impact: besides solving
the problem of waste heat, the system is a mean to
enable poorer households to heat their homes free.
In fact, in average, in France, 50% of the household
electricity bill is dedicated to heating; and one in five
households can be considered “fuel-poor”. By providing
free heating, Q.rad can reduce the burden on the low
income households’ already tight budget. Q.rad SMART
solution also has a positive environmental impact as the
building is now considered as energy-neutral, it recycles
waste energy from computer data centres, and reduces
the carbon footprint from computations by 60 to 78%.
For the local government, although the system supposes
a strong initial financial investment, it generates energy
and financial savings on the long term. In addition, it
also sends a strong message that the local government
takes measures to fight energy poverty and the digital
gap, while increasing building energy efficiency.
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3.2.C

LESSONS LEARNED

Efficient buildings initiatives at the city scale are vital to achieving sustainable
development as they create triple bottom line benefits aligning economic,
social, and environmental opportunities, as presented hereafter.
Economic benefits:
Financial savings to municipalities1. Estimates from Sustainable Energy for
all (se4all) indicate that energy efficiency policies in buildings can deliver
between 25 to 50% reductions in energy consumption both for new and
existing buildings. Lower energy consumption resulting from improving
energy efficiency in municipal buildings represents reduced requirements for
energy infrastructure and fuel purchasing; thus directly saving money for the
municipality and freeing up funds for other issues. Unlike other emissionssaving investments in relatively expensive sectors such as agriculture or
transport, efficiency improvements in buildings have often low associated
costs, and deliver positive financial returns in the form of energy cost
savings within relatively short payback (less than one year). According
to the World Resources Institute (WRI), building efficiency measures at
city-level has the potential to slow down the growth of energy demand in
developing countries by more than half by 2020. Each additional $1 spent
on energy efficiency avoids more than $2, on average, spent on energy
supply investments.2
Employment opportunities. The construction sector represents 10 % of
world GDP, 10 % of the workforce, and, in emerging markets, will likely make
up 16.7 % of GDP by 2025. Buildings are good and long-term investments,
especially because buildings last 40 years or more and construction creates
more jobs than other sectorial investments. Municipal building efficiency
projects create new temporary and permanent green jobs and further
supports employment through offering training opportunities in the retrofit
and in the renovation process.3
Environmental benefits:

can deliver
between 25
to a 50%
reduction
in energy
consumption.
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BENEFITS

Building energy
efficiency
retrofit
programmes

Reduction of energy consumption. This in turn contributes to reduction
of GHG emissions and air pollution, it also leads to greater resource
efficiency and to increased climate change mitigation. According to the
IEA, if implemented globally, energy efficiency measures in the building

1

Source :http://www.se4all.org/sites/default/files/l/2014/09/Accelerator_Buildings-1015.pdf

2

Source : http://www.wri.org/blog/2016/05/4-surprising-ways-energy-efficient-buildingsbenefit-cities

3

Source
:http://www.wri.org/blog/2016/05/4-surprising-ways-energy-efficient-buildingsbenefit-cities
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Social benefits:
Reduction of illness and death related to air pollution. According to World
Health Organization (WHO)2 around 7 million people died in 2012 (one in
eight of total global deaths) as a result of air pollution exposure; including
4.3 million deaths from indoor air pollution (in households cooking over
cool, wood and biomass stoves) and 3.7 million deaths from outdoor air
pollution worldwide. The highest rates of exposure are in developing cities,
and regions such as China and India have the highest air pollution-related
mortality rates in the world. The largest contributors to these deaths are
residential and commercial buildings energy use. Consequently, improved
municipal building energy efficiency curbs outdoor pollution by reducing
the fossil fuel pollution created by power generation and leads to healthier
spaces in office buildings, venues or social housing, helping reducing the
level of indoor pollutants. This saves not only lives, but also contributes to
reduce the financial and social costs of medical treatment and the loss of
productivity.
Support to disadvantaged households - Higher energy efficiency in
municipally owned residential buildings supports better and more affordable
energy access for disadvantaged households. Improvements in efficiency
are particularly important for the lowest income urban residents, who pay
a larger portion of their income on energy and are least able to afford
higher energy prices or cope with unexpected fluctuations in energy costs.

RECOMMENDATIONS3
Local governments that wish to implement SMART buildings energy
efficiency initiatives must pay attention to a few issues, including:
• Select the technology according to context needs and capabilities, and
strengthen institutional capacities. Key technical challenges encountered
by local governments (mainly in developing cities) may include: (i) a lack
of affordable and readily available technologies suitable to local conditions
which might constrain utilities to import technology; (ii) a lack of experience
which may difficult access to investments; and (iii) a limited institutional
capacity (mainly lack qualified team), which will make it difficult to elaborate
necessary studies and ensure future maintenance. Thus, it is important that
local governments strengthen their institutional and technical capacities
prior to launching building efficiency initiatives. They can work with the
private sector to elaborate feasibility studies and to train municipal staff.

1

quoted in the building efficiency WRI report: http://publications.wri.org/buildingefficiency/

2

Source :http://www.who.int/mediacentre/news/releases/2014/air-pollution/en/

3

Recommendations outlined here were mainly extracted from C40 and WRI reports: http://
publications.wri.org/buildingefficiency/ and http://c40-production-images.s3.amazonaws.
com/good_practice_briefings/images/8_C40_GPG_MBE.original.pdf?1456789018

When a municipality
wishes to implement
a SMART project, a
pilot-phase is often
useful to understand
major issues
and challenges.
This, added to
an extensive
impact evaluation,
should allow the
municipality to
communicate and
convince national
and international
decision makers
to support the
project’s scale-up.
Erwan Lequentrec,
Orange Labs
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sector could deliver CO2 emissions savings as high as 5.8 billion tonnes
by 2050, lowering GHG emissions by 83 percent below the business-asusual scenario1.
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• Definition and enforcing of building codes and appliance standards.
Governments can define regulatory tools such as standards and codes that
establish a minimum level of energy efficiency in the design, construction
and operation of new or existing, public or private buildings. However,
definition of building codes is typically outside the jurisdiction of local
governments, and it may make difficult the efficiency of municipal building
programs.
The city of Johannesburg, in South Africa, introduced in February 2015 a
set of basic requirements for energy-efficient building development. The
plan establishes that every new building development in the city must
incorporate passive design features to reduce energy use, in particular the
use of natural heating provided in winter through north-facing buildings;
and eaves installed on the north, east, and west façades to facilitate
shade in summer and sun penetration in winter. Other measures that are
strongly encouraged include solar water heating, roof insulation, energyefficient light fittings, and motion or timer sensors.
• Definition of improvement targets. It is recommended that city
governments include building efficiency initiatives in broader low-emission
development planning strategies and define specific building energy
reduction goals, setting a timeline for actions to be taken. These can be
set either at the citywide community level, or applied to its own publicly
owned or rented building stock.
The city of Vancouver, Canada has defined clear targets for green building,
in its strategy to become the Greenest City by 2020. It requires all
buildings constructed from 2020 onwards to be carbon neutral in their
operations, and to reduce energy use and GHG emissions in existing
buildings by 20% taking into consideration the 2007 levels. The city is
also constantly monitoring and disclosing the results on its web page1.

Each additional
$1 spent on
energy efficiency

avoids
more
than $2

spent on
energy supply
investments.
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• Ensure coordination among multiple stakeholders. Buildings’ energy
efficiency improvement projects often require multiple stakeholders and
providers such as construction companies, energy service companies,
energy utilities, local and national governments. Strong political support,
leadership and governance capacity are required from local governments,
and dialogue, incentives and the incorporation of stakeholders in the policy
design processes are strongly recommended. Cities must particularly
increase the level of partnership and better coordinate efforts with energy
utilities to ensure data sharing.

• Performance information and certification policies. These policies may
include requiring: energy audits, retro-commissioning, disclosure of energy
performance and regular reports on energy use and assessments. Better
information regarding current energy use in buildings, the establishment
of baselines and monitoring building efficiency is key to successful
policies, certification, and ratings enabling building owners to track and
evaluate the performance of their buildings, while outlining opportunities

1

For more information about the experience of Vancouver: http://vancouver.ca/greenvancouver/green-buildings.aspx
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for improvements. Transparent and updated information allows decisionmakers to measure and track performance against targets, and helps
cities to prioritise the policies and initiatives that will maximise energy
use reductions from buildings. It sets ambitious but realistic targets, and
builds a robust strategy outlining how goals can be met.
In 2008, the environmental protection agency of the city of Buenos Aires1
launched the Program of Energy Efficiency in Public Buildings (PEEP) with
the goal of optimizing energy consumption in public buildings and reducing
GHG emissions. The objective was to reduce overall emissions of 30 percent
below 2008 levels by 2030, with the specific goal to achieve minimum
savings of 20 percent in energy consumption in municipal buildings by
2015. To do so it analysed and monitored energy consumption patterns
from public buildings by requiring energy audits, energy management tools
and improvements to building operation and maintenance procedures.
By 2015, approximately 20 buildings had undergone an energy audit
and were implementing efficiency improvements. The program gave
the local government the data and clarity required to develop energy
reduction policies in public buildings and the information gathered from
it was used by policymakers to draft the Energy Efficiency law, which was
approved by the city council in 2009. The law has established guidelines
for energy efficiency and now mandates the adoption of energy efficiency
measures in all public buildings. The law also requires that at least 50 %
of the savings generated from improved efficiency will be used to fund
educational programs on energy efficiency.

• Government leadership by example. Local governments can encourage
initiatives by undertaking projects in public buildings that will serve as an
example to create greater demand and acceptance for efficient buildings in
the market. Showcasing energy efficiency through demonstration projects
in municipal buildings is an important catalysing tool that is available to
cities to build political and citizen will. This approach can take the form
of improving the public building stock, private-public partnership pilot
projects, encouraging or mandating procurement of efficient products
and services, and stimulating the energy service company market through
municipal energy performance contracting tenders. Successful delivery
of municipal building efficiency demonstration projects can also help
lower perceived risks among private investors.

1
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• Establish financial and non-financial incentives. Identifying funds to pay
for the up-front costs of building efficiency improvements has historically
been a significant barrier to action, particularly in developing counties.
Local governments can encourage buildings energy efficiency projects
from private owners by offering incentives such as: grants and rebates,
energy-efficient bond and mortgage financing, tax incentives, priority
processing for building permits, revolving loans, dedicated credit lines,
risk-sharing facilities, and density bonuses, which allow developers a
higher level of density (floor area ratio) in exchange for a higher level of
energy efficiency performance.

For more information about the Buenos Aires project: http://www.iclei.org/fileadmin/
PUBLICATIONS/Case_Studies/ICLEI_cs_123_Buenos_Aires_English_2011.pdf and http://
www.worldgbc.org/files/3014/0982/5868/Buenos_Aires_-_City_Market_Brief_Final.pdf
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Nevertheless, for local governments to implement demonstration projects
in public buildings, investments needed are huge. For example, the city
of Kiev in Ukraine, launched in 2006 a city-scale building efficiency
initiative that retrofitted 1.270 public buildings, including healthcare,
educational and cultural facilities. Results were positive as it saved 26%
in energy consumption, but the project costed US$27.4 million and had
to be financed through the combination of a World Bank loan, a Swedish
Government grant, and municipal funds.1
• Information and awareness campaigns to promote behavioural change. It
is estimated that up to 30% of energy demand is due to human behaviour;
including energy-use habits and the purchase of energy using technology.
Thus, finding an effective way to engage people is essential for the success
of any energy management programme. Cities have been designing
various strategies to engage their staff and larger public, including
specialised training and various awareness raising programs, including
competitions and awards. The awareness campaign can be addressed
to population, city officials, or private building owners.

When the public
administrations
work with the
private sector in
SMART projects,
it is key that they
have the technical
capacities and
the institutional
framework to
ensure a transparent
relation; to
guarantee that
profits are not
only in favour of a
private party but
that benefit the
whole society.
Sandra Torres, Public
Policies Advisor,
Colombian Federation
of Municipalities.
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1

For more information about Kiev’s program: http://www.esmap.org/sites/esmap.org/
files/2122010124551_Kiev_Case_Study_020210edited.pdf
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FOCUS ON A CITY EXPERIENCE

BUILDING RETROFIT PROGRAM
SEOUL, KOREA*

Buildings account for more than half (56%) of Seoul’s
total energy consumption and for 87% of the city’s
electricity consumption. Building energy use reduction
through efficiency and other measures is a priority for
the Seoul Metropolitan Government (SMG). The Building
Retrofit Program (BRP) began in 2008, and expanded
in 2012 as part of the SMG’s “One Less Nuclear Power
Plant” initiative. It was an ambition plan to reduce the
city’s GHG emissions by 40 per cent by 2030 and to
prevent the construction of another nuclear plant. The
programme aims at improving energy efficiency in
buildings from both the private and the public sector
by installing new, or retrofitting existing equipment, and
by improving wall and windows insulation, heating and
cooling, and illumination.

ENERGY RETROFIT IN PUBLIC
BUILDINGS AND REINVESTMENT
OF SAVINGS IN SOCIAL
WELFARE PROGRAMMES
The program targets buildings owned by Seoul’s
government such as the City Hall, the SMG’s affiliated
offices and municipal corporations and social welfare
facilities.
The money saved by reducing energy consumption
from retrofits in public buildings is reinvested in citizen
welfare programs. In order to institutionalize the support
for the energy-vulnerable and to lay the foundation for
universal energy welfare for all citizens as their basic
rights, SMG created the Energy Welfare Fund thanks
to citizens’ donations and by the profits from the
production and conservation of energy in relation to
the solar power business, LED, BRP, and Eco-Mileage.
The raising of funds as well as management and
distribution is handled by the Citizen Council composed
of 100 citizens –in collaboration with civil society and
professional organizations such as the Seoul Council
on Social Welfare and Community Chest of Korea, it
is expected that 100.000 citizens will be involved by
2018. The fund will be used to help the energy-poor

*

improve their homes energy efficiency and reduce
their energy bill. Seoul has set the following goal: by
2018 it will enhance insulation in a total of 150 senior
citizen and community welfare centres; it will replace
the lighting system of 750 social welfare facilities and
120,000 households entitled to National Basic Living
Security benefits; finally, it will replace balcony windows,
elevators, security lights, and boilers with most energyefficient products of 115,000 public rental housing units
(23,000 unit per year).
More recently, Seoul has implemented energy retrofitting
initiatives in the city’s basic urban infrastructure. These
focus mainly on introducing intelligent electricity load
management systems in water purification centres, and
in improving the energy efficiency in sewage treatment
utilities by replacing old motors with high-efficiency
ones, and converting into heat source the digestion gas
generated in the sewage treatment process.

ENERGY EFFICIENCY RENOVATION
IN PRIVATE BUILDINGS

3

To encourage participation from the private sector in
the building retrofit program, the Seoul Metropolitan
Government has:
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• Facilitated access to loans for BRP projects. For
instance, in 2013, SMG lowered the interest rate of
BRP loans from 2.5% to 1.75% per year, while current
market interest rate was hovering over 3.8%. SGM also
included tenants and contractors in the category of
those who are eligible for the preferential BRP loan
benefit, and increased the maximum loan amount
from 80% to 100% of the applicable facility costs.
• Partnered with building owners, contractors, energy
service companies and various businesses and civic
organizations. For instance, since the beginning
of the programme, SMG has established publicprivate partnerships to retrofit 59 social welfare
facilities and 116 schools. In addition, in 2014, thanks
to private sector investment, the city installed an
Energy Eco-house where citizens can experience BRP
technologies.

About the Seoul’s experience : http://energy.seoul.
go.kr/e_news/e_Seoul_Sustainable_Energy_Action_
Plan.pdf andhttp://carbonn.org/index.php?id=312&tx_
datareport_pi1%5Buid%5D=232 and http://www.c40.
org/case_studies/seoul-s-building-retrofit-program
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• Improved regulation regarding building standards
and codes. Particularly working on the regulations
on environmental impact assessment, energy
consumption certificates for existing buildings,
green building design criteria for new buildings, and
a definition of higher energy standards.
• Offered assistance for the elaboration of energy
diagnosis and audits. SMG has established a strong
dialogue with the Korean central government to aim
at the delegation of authority of the Minister of Trade,
Industry, and Energy to request local governments
to compulsory submit energy diagnosis reports for
high-energy-consuming buildings.
• Established financial incentives. SMG reduced by up
to 15% the property tax for new buildings with green
building certificates or building efficiency grades.
The same benefits are planned to be extended to
old buildings that have successfully completed BRP
procedures.

RESULTS AND BENEFITS
By mid-2016, 20.000 buildings have been upgraded
and their energy performance data made publicly
available. Earlier information show that in 2014, the
BRP had completed energy efficiency renovation in 1.221
high-energy consuming buildings; 10.000 individual
houses; 82.962 public rental apartments; 59 city-built
social welfare facilities; 30 universities’ campuses; and
640 low-income households.
The main benefit of building retrofit programs is a
considerable reduction in energy consumption, which
leads to saving significant amounts of money, both for
the local government and the private building owners
and tenants. In 2013, Seoul had already cut city GHG
emissions by 230,000 tCO2, and the city government
expects to reduce energy consumption by 1 million TOE/
year; reaching total reductions of 3.15 million tCO2 by
2017. Other benefits from efficiency programs in Seoul
included a reduction of construction waste, more funds
available for citizen welfare programs, and an increased
civic cooperation and participation.
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• Disclosed efficiency building retrofit initiatives from
the private sector. In 2014, SMG analysed the energy
consumption patterns and disclosed the positive BRP
efforts to the public, of 424 facilities consuming huge
amounts of energy, in an attempt to motivate them
to make continuous energy efficient improvements.
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3.3 SMART GRIDS

3.3.A

BACKGROUND
Demand for energy in urban centres will exponentially grow in the next
decades (it will duplicate by 2030 compared to 2015). Local governments
are at a crossroads where they must ensure energy security and access, while
reducing GHG. This happens at a time where existing energy infrastructures
are ageing and accumulating inefficiencies. In the USA alone, two-thirds
of existing power stations are expected to be close by 2030 as they have
reached their working times. Moreover, important amounts of electricity
are lost in transmission and distribution by grid systems. In industrialised
countries electricity loss is low (below 5 % in the USA or Japan), but it can
reach up to 30% in developing and emerging economies. Losses are usually
linked to technical reasons such as infrastructure failure due to overstrained
equipment with increasing demand, but also to the own structure of current
grid systems, which are based on long-distance energy transmission from
centralized power plants to end-users. Losses can also be related to nontechnical issues, such as energy theft, which typically occurs through illegal
connections. In India, electricity lost from technical reasons amounts to
26%, but if we add the non-technical losses, it can reach as high as 50%1. In
addition, current power grids are not fit to support the increasing demand.
Cities and system operators find difficulties in balancing supply and demand

1

Electricity losses
in transmission
and distribution
systems can
reach

up to 30% in
low-income
countries.
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Source : https://www.worldenergy.org/wp-content/uploads/2012/10/PUB_SMART_grids_
best_practice_fundamentals_for_a_modern_energy_system_2012_WEC.pdf
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Local governments and energy utilities face important budget constraints,
making it very difficult to replace the whole energy system. This can be both
a challenge and an opportunity to change the way energy is generated,
distributed and consumed; pushing towards low-carbon, efficient, flexible
and secure energy infrastructures. In order to face the rising demand, to
increase efficiency, reduce levels of losses and improve services’ quality
and security, government and private institutions are increasingly turning
towards SMART technologies to improve their energy network management.

3.3.B

SMART TOOLS AND SOLUTIONS
Traditional electricity grids. Typically, energy is generated by a central
power station, most of the times by a thermal power station fired by
fossil fuel sources (like oil, coal and gas, which produce a large amount of
CO2) or perhaps by renewable sources (wind power, photovoltaic power
station, hydro, biomass…). Afterwards, energy is stepped up in voltage by
a transformer before going into the power lines (higher voltages are more
efficient to transport). Power is then carried out through transmission lines
over long distances (which can be at the scale of a continent), and at this
level, large grids put together many sources of generation. Closer to its
destination, power travels through the distribution system, which involves
substations and further transformers lowering the voltage again to a suitable
level for use. Power goes through a meter when it enters the customer’s
premises such as industries (electricity intensive industries, manufacturing
sector); commerce (wholesale, retail and service sectors), households and
transportation (electric cars, buses and trains). In the traditional power grid,
energy cannot be stored in large quantities, which means it has to be used
at the same instant it is generated. For utilities, this means they must take
“load balancing” measures to match the generation of electricity nearly
instantaneously with demand. When demand outpaces supply, blackout
occurs. Typically, this is solved with spinning reserves, which are backup
power plants that pump electricity into the system at a moment’s notice,
however these represent an important financial burden for utilities and
governments. The current energy system is one-directional, where energy
flows always in the same direction, with a centralised power generation to
homes, offices and industries.

1

Systems
modernization
always encounters
strong resistance,
both in private and
public institutions.
Change management
is a key element to
ensure the success
of any project
based on the use
of technologies.
Offering capacity
building activities
and working
closely with all
stakeholders from
the beginning helps
to reduce resistance.
Erwan Lequentrec,
Orange Labs
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during peak times, often resulting in frequent outages and blackouts. This
can have a huge economic impact in terms of loss of productivity: according
to the Electric Research Power Institute (EPRI), blackouts and outages cost
the US economy around $180 billion USD a year.1

Source
:
https://www.weforum.org/agenda/2015/04/how-the-internet-of-things-willchange-your-life/
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• Distributed generation: power generation is decentralized and energy is
produced at the scale of a neighbourhood, building or household, with
small-scale power generations, such as rooftop solar panels or microturbines, avoiding costly transportation infrastructure for utilities and
reducing electricity losses.
• Distributed storage: electricity is stored when demand is low and
discharged when demand is high. The surplus of energy produced is
stored in devices such as big dams, small batteries, or electric vehicles,
enabling utilities to better balance energy generation and consumption.
Distributed storage also helps to reduce variations and outages in the
network, and in particular mitigate solar and wind intermittency. Distance
travelled by electricity is also reduced, meaning less losses and lighter
distribution frameworks.
• Renewable sources. The SMART grid model provides the adequate
structure to integrate more intermittent renewables such as wind and
solar and distributed energy resources such as rooftop solar and electric
vehicles. Besides reducing cities’ carbon footprint, it also increases
efficiency and reduces expenses for utilities, making cities less dependent
on imports from gas and oil from abroad.
The county of Yolo, in the USA, was pioneer in integrating renewable energy
to its power grid. In 2010, it initiated a program that installed solar panels
in every public building, on government roofs and government-owned
ground. By 2014, it had managed to zero its own power expenditures and
generate about 50% more electricity than it uses. In addition to reducing
the electricity bill by $2,7 million USD, the Yolo County approach is unique
as it includes net metering where customers who generate their own
power can sell it back to utilities for as much as they buy it for. As a result,
the local government is making money by selling electricity to the state
utility, generating revenue in excess of 600,000 USD a year.2

Distributed
generation and
storage systems
could

reduce the
electricity
bills

of utilities by up to

25%.
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SMART Grids1. To increase energy management efficiency, minimize costs
and environmental impacts while maximizing system reliability, resilience and
stability, governments at all levels and energy utilities are building SMART
grids. These are advanced electricity networks that combine the traditional
power grid, new ICT and SMART electricity management solutions, bringing
changes to the whole energy supply chain, from generation, distribution to
consumption. SMART grids involve different elements working together such as:

• Microgrids are energy networks at a smaller-scale, at the neighbourhood
or building level that can operate connected to the centralized power
system or islanded and, eventually, switched between the two. This is a
particularly interesting model in developing countries where communityled energy projects increase electricity accessibility and security to a
majority of urban populations.

1

interactive tool European Union to better understand the difference between traditional grid
and future grid: http://ses.jrc.ec.europa.eu/SMART-grid-interactive-tool

2

Source
:
http://www.govtech.com/fs/Three-Ways-Local-Governments-Can-Use-SolarPower-for-Themselves-Part-1-Yolo-County.html?utm_content=bufferaaddf&utm_
medium=social&utm_source=twitter.com&utm_campaign=buffer
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• Prosumers. End-users are not only passive energy consumers, they play a
more active role in energy management by being directly involved through
small scale distributed generation and storage systems, for example. In
fact, prosumers are a new type of player in the energy market who can
simultaneously consume and produce electricity. SMART buildings or
electric vehicles are for example prosumers, as they can take energy
from the grid (charge process of electric vehicle) and release energy
(car parked, plugged in and charge). In a SMART grid, consumers can
feed the power they produce into the grid, and it is adjusted against the
total consumption from the principal grid, leaving the consumers to pay
only for the balance that they have consumed (or get paid if they have
fed the grid more than they have consumed).

• Demand response programmes are incentives established by electric
system planners and operators to change consumer behaviours by
encouraging them to reduce their consumption during peak periods. The
main method of engaging customers in demand-response efforts consists
in establishing variable prices according to demand. Another strategy
is direct load control programs, which provide the ability for power
companies to cycle equipment (air conditioners, water heaters, lights or
dryers) on and off during periods of peak demand. In exchange, electricity
customers receive a rebate in their electric bills (the “negawatts”). SMART
technologies can considerably help utilities to improve demand-response
programs by automating them. For example, sensors can perceive peak
load problems and utilize automatic switching to divert or reduce power
consumption in strategic areas, reducing the chance of overload and
the resulting power failure. These programs have the potential to help
electricity providers save money through reductions in peak demand.
This lowers the cost of electricity in wholesale markets, and in turn, leads
to lower retail rates. In addition, demand response programs have the
ability to defer construction of new power plants and power delivery
systems, needed to supply energy during peak times and without which,
outages and blackouts would be more frequent.
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• SMART meters are advanced metering infrastructures (AMI), installed
in consumers’ premises to measure the electric flux and provide reliable
real-time data to a control centre about energy consumption in the
network. SMART meters improve utility-consumer interaction with a
two-ways communication structure: consumers can monitor their
electric consumption in real-time and adjust their behaviour and reduce
consumption to positively impact their energy bill. For utilities, it reduces
management costs by eliminating the need for manual metering, increases
revenue by improving billing, and enhances reliability of information
collected. For local governments and utilities, this results in better
visibility in energy demand at city-wide scale which enables them to
define adapted policies to reduce peak load and costs, such as pricing
schemes where energy price rises or lowers according to the demand.
SMART meters are increasingly deployed in urban and rural areas around
the world. The UE has set the target to equip 80% of consumers with
SMART meters by 2022, and emerging countries such as Brazil, Mexico,
South Africa or China are also implementing SMART meters to improve
electricity management.
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Management platforms. The SMART grid model is typically built on the
Internet of Things (IoT). SMART devices (sensors, SMART meters, etc.) collect
huge amounts of data about the grid performance. These interconnected
components are linked to integrated communications networks and an
operations management platform, which is a cloud-based software that
aggregates, stores, processes, and analyses the collected data. It generates
energy analytics that can be visualized in dashboards and reports, to provide
predictive information and recommendations to utility operators on how
to improve energy management, including:
• To have a better knowledge of the grid system: monitor energy
consumption and demand; see energy in terms of cost or emissions;
map out the quantity, quality and location of the various energy sources;
improve management processes such as billing and environmental
reporting, among others.
• To enable predictive maintenance. Analytics can reduce utilities’ overall
maintenance costs and improves network uptime and reliability, through
efficient identification of power failures and restoration of outages by
remotely rerouting power flow to quickly reconnect customers; automatic
detection of leaks in gas pipelines and high-voltage electric wires, in
order to reduce losses quantity and prevent expensive leaks; monitoring
equipment health and condition to facilitate maintenance, etc.
• To improve the utility - consumer relation: analytics can help utilities
gain visibility on individual customers’ responses to programs such
as price signals. If crossed with external data sources, it can provide
valuable insights to inform the creation of new targeted services or
communications’ campaigns; and to create notification systems to alert
users of unusual or unexpected energy consumption.

1

Collaboration
between sectors is
key. We need to find
innovative models
of partnership
between the public
administration, the
private sector and
the population
to spread ICT
technologies,
particularly to
rural areas and
small cities.
Erwan Lequentrec,
Orange Labs
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The city of Johannesburg and other South African cities face regular
power shortages. To limit the impact of this situation, Eskom, South
Africa’s national energy company, launched a ‘load shedding’ initiative,
which consist in planned outages whereby citizens and companies are
left without electricity for up to several hours at a time. However, frequent
load shedding strongly impacts the country’s economy. In April 2015,
City Power, Johannesburg’s energy utility implemented a “load-limiting”
initiative with the aim of curtailing electricity consumption during peak
hours. Interventions include remote disconnection of households using
excessive electricity during peak pressure, use of SMART meters to
request (via SMS) households to use less electricity, and the development
of apps allowing residents to be aware of load limiting schedules. In
2016, 150,000 SMART meters had already been deployed by City Power
throughout Johannesburg.1

Source : http://businesstech.co.za/news/energy/93809/how-power-load-limiting-works/
and http://www.joburg.org.za/index.php?option=com_content&view=article&id=9703 and
https://www.citypower.co.za/customers/Pages/Load-Limiting.aspx
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Estimates indicate that intelligent energy management platforms can deliver
savings to utilities of approximately 15%.1 Local governments and utilities
are increasingly using Virtual Power Plant (VPP)2 as SMART management
software platform. Usually, these platforms are cloud-based software-as-aservice (SaaS) solutions, provided by start-ups that make the connection
between various energy suppliers, grid operators and end-consumers.
The software tool aggregates the different components of the grid and
ensures seamless integration of distributed generation sources, storage
devices and demand response programs in order to balance energy supply
and demand, avoiding disruptions in the grid. In addition, the ‘aggregator’
identifies pockets of spare capacity among the clients (surplus energy
from generation sources and storage devices, or “negawatts”) and pools
them to create a virtual power market where utilities pay the platform for
the service. SMART devices transmit data to the central software platform
to track energy reductions at each individual site, but analytics also offer
a city-wide visibility where utilities can reduce area-wide energy demand
when power is suddenly needed during peak hours to avoid outages and
blackouts.

Energy
management
platforms

can produce
savings up
to 15%.

ENERGY EFFICIENCY OF MUNICIPAL ASSETS

3

Source of image:
http://global-sei.com/csr/feature/2011/images/table011.gif

1

Source : https://www.capgemini.com/resource-file-access/resource/pdf/capgemini_ibm_
iem_white_paper-13-12-18.pdf

2

Source : https://www.theguardian.com/environment/2016/aug/02/the-new-green-gridutilities-deploy-virtual-power-plants
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3.3.C

LESSONS LEARNED
BENEFITS
SMART grids have massive transformation potential in the way we generate,
deliver and consume energy. They contribute to achieve energy security,
affordable energy and climate change mitigation. SMART grids bring
benefits to all actors involved, from consumers to electric utilities, local
governments, the environment and the society in general. They allow:
• To improve the service quality safety and reliability by reducing
interruptions, and improving customer satisfaction via increased
transparency, tariff flexibility and communication with the utility.

• To reduce energy consumption and, correspondingly, to generate
financial savings for utilities, local governments and consumers. This
results from a reduction in levels of electricity losses and behaviour
changes. Estimates say that distributed generation and storage systems
could reduce electricity bills to utilities by up to 25%1. From the consumers’
point of view, studies have found that when people are made aware of
how much power they are using, they reduce usage by about 7%. With
additional incentives, they can further curtail use during peak times by
15% or more.2 Juniper Research expects that SMART grids will deliver $18.8
billion in cost savings by 2021.3According to the UK National Infrastructure
Commission, investment in SMART power could save consumers up to £8
billion a year by 2030, and to help the UK meet its 2050 carbon targets,
securing the UK’s energy supply for generations.4 Estimates say it is
generally two to three times less expensive to save a kWh of electricity
than to generate one.5

1

Source : https://www.weforum.org/agenda/2016/02/4-ways-SMART-cities-will-make-ourlives-better/

2

Source
:
https://www.weforum.org/agenda/2016/07/it-has-the-potential-to-changemillions-of-lives-so-what-is-the-digital-grid

3

Source
:
https://SMARTcitiesworld.net/special-reports/special-reports/getting-SMARTwith-energy

4

Source : https://www.gov.uk/government/news/a-SMART-power-revolution-could-saveconsumers-8-billion-a-year-adonis

5

Source : https://www.weforum.org/agenda/2016/03/perspective-distributed-digital-anddemand-side-energy-technology-implications-for-energy-security
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• To improve energy management, as data collected are more accurate,
reliable, and in real-time. This increases visibility in the performance of
operations for system managers, allowing the grid to be operated with
tighter margins of error and thus more cost-efficiently. Operational costs
are reduced (preventive maintenance and automatic measurements and
adjustments) and revenues are increased (reduction in energy technical
losses and theft, and smarter billing).
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• To foster economic development: deployment of SMART grid systems
opens up new markets for the business community and creates new jobs.
• To diminish environmental impact: SMART grids increase the shares of
variable renewable energy sources in power grid and reduce the need
for traditional power plants, reducing carbon emissions. According to the
Climate Group, SMART grids have the potential to avert the generation
of 3.71 gig tons of CO2 global emissions by 2020, delivering some $464
billion in global energy cost savings to our society1.

SMART technologies can help cities to be more efficient but not
all cities have the capacities to apply SMART solutions. In order
to create a better environment to facilitate SMART projects, local
authorities must work together to adapt to national contexts and
frameworks. National associations of local governments have a
key role to play and can balance differences among cities, making
sure that innovation and technology arrive to all kinds of cities.
Avi Rabinovitch, Advisor, Union of Local Governments of Israel
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1

Source
:
https://www.weforum.org/agenda/2016/07/it-has-the-potential-to-changemillions-of-lives-so-what-is-the-digital-grid
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FOCUS ON A CITY EXPERIENCE

SMART GRID PILOT
PUDUCHERRY, INDIA

A medium-scale town of 1,2 million inhabitants, the city
of Puducherry is suffering from rapid urban population
growth (almost 3% per year between 2001 and 2011).
Puducherry faces increasing difficulties to provide
electricity to its population and ensure reliability of
the network. Although the electrification process of
Puducherry is well above India’s national average (78,7%
of India’s population have access to electricity), 31% of
the electricity is lost in transmission and distribution
lines. The electricity provision system is inefficient due
to ageing and overloaded infrastructures. This results in
unreliable delivery and regular power shortfalls in many
areas; frequent metering errors due to manual reading
of old metering systems and inefficiencies in energy
accounting and billing, resulting in revenue losses.

FUNCTIONALITIES
In 2013, the Electricity Department of Puducherry, in
partnership with the Power Grid Corporation of India
Ltd (PGCIL) and a consortium of 50 energy and IT
companies, implemented a SMART grid pilot project to
showcase the feasibility of digital grids, to later on scale-

it up city-wide1. It aimed at implementing all features of
digital grids, including:
• System of Advanced Metering Infrastructure. To
measure consumption of end-users which are
predominantly domestic households, but also
commercial, agriculture, street lighting, industrial, etc.
1,400 SMART meters were installed in the first phase
of the pilot, sending real-time data to a central control
room. The scale-up phase of the project started in
July 2016, and 34,000 domestic and 1,640 industrial
additional SMART meters should be installed by the
beginning of 2017.
• Peak load management solution. To assist consumers
to reduce their overall electric demand, helping them
decide when to use their electricity; avoiding high
peaks and associated high tariffs. Pending on the
regulator’s approval, it is foreseen that consumers
will be informed of their bill thanks to messages to
their mobile phone, so they can decide to switch off
non-essential equipment.
• Power quality management system to ensure stability
and balance.
• Outage management system is a preventive
maintenance solution that enables utilities to have

1

To know more about the project : http://www.kalkitech.
com/wp-content/files/CS_%20Enabling%20the%20
S M A RT % 2 0 G r i d % 2 0 i n % 2 0 I n d i a - P u d u c h e r r y % 2 0
Pilot%20Project.pdf and http://www.metering.com/
india-puducherry-SMART-grid-pilot-to-be-expandedto-87000-meters/ and https://apps.powergridindia.
com/SMARTgrid/Default.aspx
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• Distribution management system to monitor
consumption in real-time.
• Integration of renewable energy and distributed
power generation. The pilot tested a grid-interactive
rooftop solar photovoltaic systems.
• Energy storage systems to ensure stability of the grid
during contingencies.
• Automation of street lighting systems.
• Electrical vehicles.

RESULTS AND BENEFITS
Although the Puducherry pilot project was implemented
at a small scale, and results will be visible once the
project is scaled-up, the city power utility expects
several benefits, including: increased management
efficiency (possibility to remotely proceed with power
connections and disconnections); enhanced reliability
of the electricity network (less interruptions and
quicker restoration) and consumers are better informed
about their consumption. In addition, the Puducherry
Electricity Department envisages an important reduction
in distribution losses from 31% percent to 10%1, as well
as increased revenue and reduced expenses with a tariff
collection efficiency improvement from 90 percent to

1

Source
:
http://www.thehindu.com/news/cities/
p u d u c h e r r y/p e d - g ra p p l e s - w i t h - a g e i n g - c a b l e s everincreasing-power-load/article8684857.ece

98 percent. The resultant benefit is estimated at $ 2.5
million USD annually.2

CHALLENGES AND
LESSONS LEARNED
The utility and government wishing to implement a
successful SMART grid project must be sure:
• To choose a solution adapted to the local context. In
the Puducherry pilot for instance, a functionality for
electric vehicles was foreseen, however the project
was quickly abandoned as it did not correspond to
the local needs and capabilities.
• To choose a sustainable business model and financing
model. In the Puducherry context, a MoU was signed
between the Electricity Department of Puducherry
and the Power Grid Corporation of India Ltd (PGCIL),
where each institution was responsible for the
financing of 50% of the project. Initially, the project
planned to be implemented in 1,400 households
and then scaled-up to 87,000 households. However,
the national utility, gave up on the scale-up phase
in 2013, and only in July 2016 did the government
of Puducherry find another investor, the Chinese
company Dong Fang Electronics Corporation, to
scale-up the initial pilot project at 34,000 households.3

2

Source : https://www.metering.com/mou-signed-forSMART-grid-pilot-in-india/

3

http://www.thehindu.com/news/cities/puducherry/
SMART-grid-project-back-on-track/article8036407.
ece
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visibility in the health of distribution infrastructure;
to alert the control room of a malfunction; to manage
scheduled and unscheduled outages; and to inform
consumers.
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CHALLENGES AND RECOMMENDATIONS
Although SMART grid investment has been booming for the past decade
(mainly in Europe and the USA), local governments are still reluctant in
implementing such transformative technologies. In order to encourage and
ensure the success of SMART grid deployment, there are key issues to which
local governments and power utilities must pay special attention, including:
• To start with pilot projects in small areas to demonstrate the success of
the technology. In France for instance, a law for the Energetic Transition
was adopted in 2012, and since then, the national government has fostered
innovation in the area. A pilot project was implemented in the city of
Lyon at full scale to experiment on SMART grid technologies. More than
200,000 SMART meters were installed. The pilot assisted 400 voluntary
consumers to use peak load management. Four years later, the GreenLys
pilot project has had positive results and has set an example; the SMART
meters are expected to be rapidly implemented nation-wide.1

• To define a roadmap. The evolution towards SMART grids requires
several conditions to be met. This includes the system structure, the local
legislation, regulation, market organization, technological advancement,
customer involvement, technical skills development, etc. SMART grid
systems take several years to be deployed and need to go beyond political
cycles. It is key that local and national governments establish a roadmap
that takes into consideration the local specificities in terms of energy
policy, market structure, network conditions, institutional and financial
capacities, and establishes targets, priority actions, and a clear timeline.
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• To find innovative financial and business models. The main reason
preventing local governments to opt for SMART grids is that large
amounts of funding are needed throughout the lifecycle of infrastructure
and technologies deployment. According to World Energy, in the USA
alone, realizing a fully functioning SMART grid could have a cost of
USD 476 billion, spread over 20 years (the equivalent to an annual cost
of USD 24 billion per year2). Innovative mechanisms to finance these
investments are therefore absolute necessary. Historically, the energy
industry was vertically integrated from generation to billing. Today, the
SMART grids redefine the way electricity is operated, corresponding to
a more horizontal, transversal and integrated management. Generation,
transmission and consumption can be managed by different companies;
new actors appear (the figure of the “aggregator”, for example). Local
governments, private sector and utilities companies must find adapted
business models to fund and operate SMART power networks.

• To strengthen utilities’ institutional capacities, before initiating SMART
grid projects and particularly in developing countries. For instance, they
need to have their building blocks finished, which involve more basic IT

1

For more information about the Lyon pilot project: http://greenlys.fr/wp-content/
uploads/2016/07/Dossier-de-presse-BD.pdf

2

Source : https://www.worldenergy.org/wp-content/uploads/2012/10/PUB_SMART_grids_
best_practice_fundamentals_for_a_modern_energy_system_2012_WEC.pdf
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systems like computerized databases for consumers, billing, assets, etc.
Many of these steps are underway, and usually benefit from programs
supported by central governments, but need to be achieved before
engaging in SMART grid programs.
• To establish dedicated energy savings, reinvestment plans and funds,
to ensure that future energy efficiency projects are internally self-funded
from savings from a previous project.
• To ensure strong involvement and collaboration between all stakeholders.
SMART grids are long term projects that bind capital over many years
and need cross-sectoral efforts. It is important that policymakers,
industry (including energy and IT companies), network operators and
research centres work closely together. Besides ensuring cooperation
with other stakeholders, local governments must take a holistic and
integrated approach amongst their own departments; ensuring consistent
communication and data sharing in-between services, support from
senior managers and the necessary political will.

• To ensure data privacy and cyber security. Consumers may be reluctant
to use SMART devices such as SMART meters due to privacy concerns.
Thus, it is key that local governments and energy utilities carefully address
data ownership issues. Besides taking the necessary regulatory measures,
governments must also work closely with users to address fears and
build trust. In addition, managers should guarantee cyber security of the
SMART Grid ICT infrastructure, including protecting assets from any type
of hazards such as deliberate cyber security attacks, equipment failures,
information theft and natural disasters.
• To establish interoperable standards for technological solutions. Utilities
and cities usually encounter difficulties to select among the various
SMART solutions proposed from vendors. The standardisation of solutions
and interoperability of technologies can unlock the benefits of choice
and innovation for cities and utilities, reducing deployment costs.
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• To involve the consumers and to educate the population. One of the
main challenges encountered by local governments and utilities is having
voluntary participation of consumers in demand response programs.
It is strongly recommended that operators involve the end-user in the
whole SMART grid implementation process. For example, establishing
awareness programs about the benefits of SMART grids and indicate
possibilities of participation to avoid energy wastage are necessary to
increase acceptance and participation.

• To define regulatory and policy frameworks to foster the deployment
of SMART grid technologies. In the energy sector, responsibilities may
overlap between national and local governments, complicating technical
and investment-related decisions. Cooperation between different levels
is important to ensure coherent legislation and policies. For example,
regulations could establish mechanisms to allow consumers to produce
(as well as to consume) energy, and sell it back to the grid.

129

• To create financial incentives to foster innovation in the energy sector.
Governments and utilities may also be reluctant to move towards SMART
power networks because SMART grids are often considered as solutions
still in a testing phase. In fact, most of the SMART grids implemented in
cities around the world are still pilot-projects at a small scale. Very few
business cases exist for scaling-up locally tested SMART grid solutions
to wider cities or regions, consequently, results and impacts are still to
be proven at a large scale and the long term. To face this uncertainty, it is
important that international, national and local governments encourage
experimentation and innovation, both from public and private bodies. At
regional level, the European Union has been piloting hundreds of SMART
grid projects across European cities, offering financial and technical
support for more than €3 billion1. At national level, governments can create
dedicated funds or co-fund pilot-projects to demonstrate the applicability
of SMART grid technologies, reducing the level of risk investment. For
example, the UK has implemented a Low Carbon Network government
fund with £500 million to test out ideas. South Korea has launched the
Jeju Island test bed, a project backed by the government and private
sector to produce SMART grid innovations that able to roll out to the
rest of the country.
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1

Source : https://ec.europa.eu/jrc/en/news/more-than-3-billion-euros-invested-europeanSMART-grids-projects
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FOCUS ON AN ACTOR POINT OF VIEW

INTERVIEW WITH VICTOR GANCEL,
PROGRAMME MANAGER
CLIMATE KIC - LOW CARBON CITY LAB
TELL US ABOUT CLIMATE
KIC AND THE LOW CARBON
CITY LAB PROJECT.1
The Climate-KIC is one of three Knowledge and
Innovation Communities (KICs) created in 2010 by the
European Institute of Innovation and Technology (EIT);
a European Union body whose mission is to create
sustainable growth. Climate-KIC addresses climate
change mitigation and adaptation. The Low Carbon City
Lab (LoCaL) is a Climate-KIC programme that aims to
bridge the climate-funding gap for cities by providing
cities and investors with training, project preparation,
investment mechanisms and impact assessment tools.
Since 2015, LoCaL has built a portfolio of 13 projects
and created a collaborative ecosystem of more than 30
Climate-KIC partners, cities and international initiatives.

Climate innovation offers many paths to positively
impact municipal finances. One straightforward and
obvious way of fighting climate is to reduce energy
consumption with efficiency measures, which will reduce
the city’s energy bill. At a different level, designing
high-quality environmental projects also enable cities
to access new sources of funding, the so-called “climate
finance”. Several schemes and frameworks are being
developed and piloted at a global scale: city green
bonds, city voluntary carbon markets and project
preparation facilities, among others. This expands and
diversifies cities’ sources of funding while providing
a framework to design, develop and operate climate
solutions. In addition, these projects can contribute to
strengthening cities’ profile and attractiveness globally.

1

By their nature, SMART technologies help mainstreaming
data collection, analysis and generate information that
can be used in a climate context in order to help cities
make better and more cost-efficient decisions, leading
to increased revenues in the long term.

COULD YOU MENTION A FEW
ACTIVITIES OF UNDER THE LOW
CARBON CITY LAB PROGRAMME
ON THESE TOPICS?
We have a full set of activities using SMART technologies
in a climate change context. For instance, the use of
mobile phone signals for cheaper and more accurate
traffic monitoring; open-source GHG sensors’ networks
to produce cheaper and more accurate emission
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FROM YOUR POINT OF VIEW, HOW
FIGHTING CLIMATE CHANGE CAN
HAVE POSITIVE IMPACTS ON THE
ENVIRONMENT AND ON LOCAL
GOVERNMENTS´ FINANCES?

HOW CAN LOCAL GOVERNMENTS
USE SMART TECHNOLOGIES TO
IMPLEMENT POLICIES THAT WILL
FIGHT CLIMATE CHANGE AND
REDUCE MUNICIPAL EXPENSES?

For more information about LoCal and Climate Kic:
www.local.climate-kic.org
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Knowing the quality and energy performance of
residential housing is crucial for city planners and realestate investors. However, this information is costly and
hard to generate. One of our projects, the “3D GPC” is
developing an application that automatically extracts
building energy performance from online real-estate
platforms. Making such performance assessment
known prior to any transaction becomes the norm in
an increasing number of countries across the world.
By collecting this information automatically, we enable
cities to update their databases frequently at a lower
cost, with greater accuracy, report automatically to
a various set of emission standards and finally make
better informed decisions. A pilot project has been
implemented in Potsdam, Germany, and is on its way
to be implemented in other European cities.
Municipal GHG emission data repositories are expensive
and time-consuming to build, maintain, validate and
evaluate. However, they are key to cities since the
absence of detailed cost/benefit measurements make
difficult to understand results of mitigation strategies.
The Carbon Track and Trace (CTT) project aims to
develop an automated system for GHG emissions
monitoring in real-time. The system will enable a
municipality to automatically log and analyse calibrated
measurements of their direct GHG emissions. This
data will allow municipalities to develop evidencebased policy for mitigation strategies, linking specific
actions and strategies to real data on reductions. This
GHG software system is composed of an Internet of
Things (IoT) sensor network that collect real time
measurements about GHG levels, which are than relayed
by gateways communication technologies to an open
cloud platform allowing for easy integration with
other applications. Afterwards, tailored data analysis
integrates the sensor measurements with other open
data sources to generate new insights and city-level
emission overviews. The results of the analysis are
visualized to different stakeholders

IN YOUR OPINION, WHAT ARE
THE MAIN OBSTACLES AND
CHALLENGES ENCOUNTERED
BY LOCAL GOVERNMENTS TO
USE SMART TECHNOLOGIES TO
FIGHT CLIMATE CHANGE?
Beyond the (often prohibitive) upfront investments
needed, cities lack the internal capacity or knowledge
to integrate SMART technologies into their workflows.
Cities often operate in tailor-made or unique IT and
process environments, with long time frame between
each purchasing cycle. These factors, coupled to a
perceived lack of mandate from the electorate to act
against climate change can hinder the adoption rate of
SMART green technologies within cities.

WHAT RECOMMENDATIONS
WOULD YOU GIVE TO LOCAL
GOVERNMENTS? WHAT ARE THE
KEY ELEMENTS THAT ENSURE THE
SUCCESS OF SUCH PROJECTS?
Cities sometimes feel a bit “bullied” by innovative
solution providers knocking on their door. There
is a cultural push towards adopting new SMART
technologies. On top of their usual selection criteria
(improvements compared to the existing solution, value
for money, operational costs...) cities should really assess
to what extent the solution can be integrated into their
operations. Moreover, cities should be cautious about
the viability of the technology provider. Many SMART
technologies today are relying on unique competences,
reducing the chance for cities to find other providers to
maintain their SMART systems if the original developer
disappears. If cities feel that they do not have the
proper capabilities to assess the performance of the
technologies they are being proposed, they should
not hesitate to contact national/international schemes
related to technology transfer. As an example, ClimateKIC can accelerate both developers’ solutions uptake
while helping the city to integrate it.
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inventories; 3D city models with GHG fluxes information;
online decision making tools for low carbon investments
within cities, etc. All these activities are piloted and
designed in collaboration with cities. Sometimes cities
can also be the technology developer. It is the role of
the Climate-KIC and LoCaL to help them designing and
scaling the solution.
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