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According to UCLG1, basic services can be organized into three categories:
(i) Basic infrastructure services: water and sanitation, waste collection and
management, transport, energy. (ii) Social services: education, health,
housing, and elderly and child care. (iii) Quality of life services: public
safety, urban planning, culture and entertainment, sport, public spaces.
Basic services are fundamental to guarantee good living standards in
urban centres. In general, local governments have the responsibility for
their provision. There are significant differences in the extent to which the
responsibilities for providing basic services are allocated between levels of
government, but in most instances, local governments play at least some
role in these services, whether in urban infrastructure planning, land use
management, revenue raising, service provision or oversight.

1
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In this chapter, we will focus on how SMART technologies can improve
cost-efficiency in the management of three main municipal services:
transportation, waste and water. Although the equation between SMART
technologies - efficiency improvement - impact on municipal budget is not
easily quantifiable, the impacts are concrete and verifiable.

Source UCLG Gold III report : https://www.uclg.org/en/issues/access-basic-services-gold-iiireport
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4 .1 SMART TRANSPORTATION MANAGEMENT

4.1.A

BACKGROUND
Transportation networks in most cities struggle with serious problems, the
first of them being traffic congestion, which produces a huge economic
impact, environmental damage and social related costs. It is estimated
that traffic congestion accounts for more than 1% of the GDP across
the European Union and cost the U.S. economy more than $115 billion
USD each year1. Without significant actions to alleviate congestion, this
cost is expected to increase by 50% by 20302. Climate change is heavily
exacerbated by transport-related habits in cities: the transportation sector
is the third-biggest source of greenhouse gases worldwide (approximately
26%), with personal mobility responsible for 15 % of those emissions3;
this places urban areas in breach of air pollution limits. The World Health
Organization estimates that over one million deaths per year worldwide
can be attributed to outdoor air pollution, in large part caused by road
traffic. As a consequence, cities around the world face important pressure
to provide citizens with efficient and sustainable transportation, which is
at the core of liveable cities.

1

Source :
mobility

2

Source : http://SMARTcitiescouncil.com/resources/SMART-cities-readiness-guide

3

Source : https://www3.epa.gov/climatechange/ghgemissions/global.html

Transportation is
responsible for

26% of
worldwide
greenhouse
gas
emissions.
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http://www.sustainablecitiescollective.com/hdia/1049321/SMART-future-urban-
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The emergence of SMART technologies such as sensors and actuators
networks, big data, digital platforms and automated technology, represent
a huge potential to create a more connected and cleaner mobility system
while reducing traffic, pollution and accidents. Connectivity is also likely
to bring to local governments more efficiency in management, increased
municipal revenues and cost savings. According to Navigant Research,
the global SMART urban mobility infrastructure and services market is
expected to grow from $5.1 billion USD in 2015 to $25.1 USD billion in 20241.
A Pike research2 states that, from all worldwide SMART city infrastructure
investment, 1/4 will be destined to digital systems and infrastructure for
SMART transport solutions between 2012 and 2020. Hereafter, we have
highlighted a few selected SMART solutions currently being developed and
implemented by local governments around the world that have a potential
to positively impact municipal finances, either by increasing revenue or by
reducing expenses.

4.1.B

SMART TOOLS AND SOLUTIONS
DATA ANALYTICS

1

Source : http://SMARTcitiescouncil.com/resources/SMART-cities-readiness-guide

2

Source
:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/
file/249423/bis-13-1217-SMART-city-market-opportunties-uk.pdf

Traffic
congestion
accounts for
more than

1%

of European
Union GDP.

EFFICIENCY OF PUBLIC SERVICES AND INFRASTRUCTURE

Intelligent Transport Systems (ITS) use SMART technologies to integrate
in an efficient manner the whole array of multimodal transport options in
a city, including both individual mobility and mass transit options. Usually
this includes devices disposed all over the city such as: network of sensors
(roadway sensors and SMART streetlights that provide a global picture of
traffic), connected cars and GPS tracked municipal fleet (that allow city
managers to know their exact locations), dynamic traffic lights, passenger
information panels, CCTV systems, signalling systems, among others. Most
importantly, ITS have the capability to integrate live data from most of these
sources to provide real-time information about traffic situations. These
devices are connected with a citywide multi-services communications
system that channels the data towards corresponding services to be
properly analysed and acted upon. The vast amount of raw data can be
analysed through a cloud-based software system. Cities can also develop
open innovation platforms that make data publicly available and offer
the opportunity for developers to create apps to improve transportation
services efficiency. Data collection and analytics provide transportation
managers with a complete operating picture, which increases the reliability
and resiliency of the infrastructure, and allow for the quickest possible
incident response time. A few concrete examples on how data analytics
can improve mobility include:

4

137

• Smartphone apps that synchronize the schedule of different
transportations mode;
• Traffic lights can be synchronized and adjusted according to congested
routes and incidents;
• Information from cameras and vehicles can be analysed to detect traffic
incidents;
• Notification systems and Smartphone apps can be created to alert
drivers about roadway hazards, accidents and congestion and to suggest
alternative routes in real-time;
• Maintenance of transportation infrastructure can be improved by using
analytics to predict when elements are close to deterioration, avoiding
replacing the whole infrastructure, and thus reducing maintenance costs.

ICT can make cities
more sustainable.
A city must be
SMART with its
citizen, its economy,
its environment
and in managing
its services.
Lidia Cobas,
Coordinator, UCLG
Digital and Knowledge
Cities Committee

SMART CARDS AND DIGITAL WALLETS

The use of a single card across several modes of transport is meant to
improve public transportation experience by making multi-modal travel
easier for commuters. It will also allow for quicker boarding thanks to
quicker payment, which means that buses will move faster, which in turn will
decrease road congestion and reduce delays. Digital payment methods can
also contribute to reduce corruption resulting from the elimination of cash
reception and facilitate travel data collection, which helps in planning future
investments or route changes to adapt to actual demand. A convenient
transportation network is also more attractive and fosters mass use; more
riders mean more rider fares, which results in increased revenue for the
municipality and operator. It also boosts efficiency, as fare collection and
redistribution between the local government and operators is simplified and
operational costs reduced. In London for instance, the operator Transport
for London (TfL) estimates that after the introduction of the Oyster card
in 2003, expenditures on fare collection have dropped from 14% to 9%, the
distance travelled by private vehicles dropped by 6.7%, while the distance
travelled by public transport grew by 45%1.

1
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Fare management schemes of public transportation in urban centres is often
complicated as governance usually follows a siloed approach where each
transport mode is owned, operated or maintained by a range of different
actors from public and private sector. To encourage people to use the
public transportation system, local governments can implement digitized
fare management schemes that use contactless payment technologies such
as Near Field Communication (NFC) payments (usually SMART card and
Smartphone-based). SMART digital payment methods allow users to pay
for all city transportation services (bus, subway, bike, tramway …) with a
single account enabled through multiple channels such as integrated fare
cards, cell phones, websites, and on-vehicle transponders. Transit SMART
cards or digital wallets replace old paper tickets and can effectively tear
down interoperability barriers and facilitate fare collection and management.

Source about London data: London example: http://www.citylab.com/cityfixer/2014/06/5lessons-us-transit-systems-should-learn-from-london/373667/
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Hundreds of cities around the world have already adopted SMART cards
in urban public transportation systems, mainly in developed countries
and increasingly in developing countries. Digital wallets are still rare and
implemented only in pilot phases, mainly in European cities1. The city of
Kigali, Rwanda, is one of the most recent examples of a developing city to
have started switching to a card-only system earlier this year. Kigali Bus
Services operator is working closely with the AC Group, a Rwandese private
company, to include technology innovation in the public transportation
system. It has implemented the SMART card system in buses and mini
vans, and also plans to integrate GPS in buses to allow operators to better
manage their fleet and to offer information about routes and times to
passengers. It is expected that it will not only improve efficiency on Kigali’s
public transport but also help operators recover the money lost through
traditional cash payments. According to Kigali municipality, loss of revenue
in the transportation system, mainly due to corruption, may reach up to
50% of fares collection2.

SMART PARKING

Cities like San Francisco, Los Angeles, Moscow, Copenhagen or Santander
have implemented SMART parking projects in the last years and claim very
positive results. San Francisco estimates that SMART parking have cut the
time drivers spend searching for a space by 43%, reduced greenhouse

1

Source about MobiWallet: http://www.mobiwallet-project.eu/index.php?option=com_conte
nt&view=article&id=20&Itemid=117

2

Source about Kigali experience: http://www.bbc.com/news/world-africa-36016064

3

Source about Israeli app for SMART parking: http://nocamels.com/2015/05/israeli-mobileparking-apps/

San Francisco’s
revenue
increased

by $1.9
million USD

after
implementing its
SMART parking
initiative.
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Evidence says that drivers searching for parking spots in cities are
responsible for around 30 % of inner-city congestions. To face this issue,
local governments around the world have been developing SMART parking
projects that identify available parking spaces and relay the information
to drivers. Parking spots can be identified either with sensors installed
underground in each parking spot, cameras installed in strategic locations,
or predictive algorithms and software based on data analytics from crowdsourced data from mobile phones3. Information can be relayed to drivers
either through electronic street panels or mobile applications that allow
them to reserve parking in advance or very accurately predict where they
will be likely to find a spot. SMART parking can also include dynamic pricing,
with prices that increase during peak hours, which could increase turnover
as higher costs would encourage people to park for a shorter time. Benefits
of SMART parking include: cutting congestion and pollution, reducing stress
among drivers and boosting economic activity and productivity. Besides
providing a better service for drivers, SMART parking has a potential to
significantly generate higher revenue for local governments from parking
fees and tax on sales, resulting both from an increase in parking fares and
sales of local businesses.
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However, local governments encounter some obstacles for the
implementation of SMART parking projects, particularly for those projects
based on the installation of sensors:
• Facilities require high upfront costs which means a significant government
support is usually needed to ensure that projects get off the ground.
• A strong uncertainty surrounds return on investment, as SMART parking
projects typically involve revenue that is either saved or created through
decreased congestion, which is often difficult to quantify.
• Sensors that have been used in the first SMART parking projects have
showed some limitations both in terms of accuracy and lifespan, which
may increase maintenance costs.
• The fragmentation of public and private parking operators makes it more
difficult to have a citywide solution. Consequently, individual SMART
parking efforts may be locally successful but uncoordinated.
In face of these difficulties, some cities have had to discontinue their SMART
parking projects. Nice, in France bet in SMART parking in 2013 with an
initial investment of 10 million euros, to install sensors in 8,500 on-street
spaces and 19 multi-storey car parks. In the first year, authorities reported
a 30 % saving in operational costs and a 10 % reduction in pollution and
congestion. However, in May of 2016 the initiative was shut down3.

SHARED MOBILITY SERVICES
Advancements in SMART technologies such as social networking, locationbased services, along with mobile technologies and software applications
have contributed to developing the sharing economy phenomenon. In
the transportation sector, shared-mobility enables users to obtain shortterm access to transportation as needed, rather than requiring ownership.
Shared-mobility services are quite old practices but the use of disruptive
technologies have recently increased its potential to improve mobility in
urban centres. Modalities of shared-mobility services based on the use of
SMART technologies include, among others: carpooling, car-sharing, ondemand ride hailing services, bike sharing, and alternative transit services
such as micro-transit. Hereafter, we focus on two main solutions:
Car sharing is a mobility service in which an operator provides access to

1

Source about San Francisco experience: http://scienceline.org/2016/02/can-we-park-smarter/
And
http://www.citylab.com/cityfixer/2014/06/does-san-franciscos-SMART-parkingsystem-reduce-cruising-for-a-space/373351/

2

Source : http://cities-today.com/study-reveals-savings-from-SMART-parking/

3

Source : http://transports.blog.lemonde.fr/2016/05/05/le-stationnement-intelligent-etaitune-idee-bete/

Before launching
any project that
is technologically
disruptive, local
governments must
conduct a dialogue
with all stakeholders
involved, from
the private sector,
the appropriate
ministries,
municipal
services, taxpayers,
intermediary agents,
etc. This will allow
to define the project
and avoid conflict.
Lamine Koita, Legal
and litigation affairs
Director, District of
Abidjan, Ivory Coast
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gas emissions by 25% and city revenue increased by $1.9 million USD1. Los
Angeles saw a return on its investment in SMART parking within three
months; occupancy increased by 15% in underutilized areas; and while the
average price per parking spot went down, total revenue went up2.
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a fleet of vehicles deployed in lots located in multiple pickup and drop
off points for the users. It is an on-demand, self-service, pay-per-use and
short-term basis use service. Users are linked to a Smartphone app that
allows locating and reserving a car. Car sharing provides the benefits of
motorized individual mobility without the costs and responsibilities of
owning a private vehicle. Operators of car sharing programs are usually
private companies (the Car2Go program for example is powered by German
automaker Daimler AG), but an increasing number of local governments
are implementing their own programs, typically in partnership with the
private sector. To encourage car-sharing initiatives, local governments
can create incentives, including: offering public parking spaces; financial
support; tax incentives; raise awareness; support to improve ride-matching
platform’s customer experiences; offer road traffic privileges such as free
parking or city tolls exemptions, in exchange for guarantee that the service
will operate within public interest (fair fares, equal territorial distribution,
facilitate disabled access, etc.). Some European cities such as Bremen,
Germany, London, UK and Paris, France, have adopted comprehensive
development strategies to support car-sharing services, usually opting for
the Public-Private Partnership business model. Autolib in Paris received
extensive financial support from the city government (EUR 35 million) as
well as the city districts (up to EUR 50 000 per car sharing station), and
the provision of public parking spaces to set up the stations1.

1

Source
:
http://www.sutp.org/files/contents/documents/resources/B_TechnicalDocuments/GIZ_SUTP_TD12_Carsharing-Services-in-Emerging-Economies_EN.pdf

2

Source : http://www.businessdailyafrica.com/Corporate-News/Uber-allows-cash--mobilemoney-payments-for-Kenya/539550-2840178-guyigs/index.html

3

About the on-demand bus in Helsinki that failed: http://citiscope.org/story/2016/whyhelsinkis-innovative-demand-bus-service-failed about the Kansas City experience : http://
www.theverge.com/2016/2/11/10962182/ford-bridj-kansas-city-on-demand-bus
start-up:
http://www.bridj.com/#how

4

About partnerships between uber-like services and local governments: http://www.
bloomberg.com/news/articles/2016-08-15/uber-and-lyft-want-to-replace-public-buses
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On-demand ride-hailing services are mobile and GPS enabled services that
allow passengers to hail rides from a pool of drivers that use their personal
vehicles. Main ride-hailing services are Lyft and Uber (present in more than
400 cities around the world). The use of Smartphone technology makes
the process of reaching the passenger much easier, facilitates booking and
electronic payment, by providing e-billing and enabling quicker and cashless
transactions. On-demand services are adaptable to local context and
demand. In several cities around the world, it offers ride-splitting services
in which customers can choose to split a ride and fare in a vehicle such as
Uberpool. In African cities such as Nairobi, Kenya, Uber and competition
offer SMART payment methods such as Mobile Money2. It offers a variety
of transportation modes: Uber offers the option of the “auto-rickshaw” in
Indian cities and Grab offers a motorcycle option in Asian cities such as
Manila, Philippines. Other private operators, sometimes in partnership with
local governments, have undertaken on-demand services initiatives with
busses and shuttles, in cities such as Helsinki, Finland and Kansas, USA –
although not always successful3. Local governments are also starting to
partner with ride-hailing operators to compensate for closed public bus lines
(for ex. Pinellas Park, USA) or to share mobility data (for ex. Boston, USA).4

141

SMART shared mobility initiatives are expected to reduce vehicle
ownership and, consequently, diminish the number of cars in the streets.
A recent research led in 5 North American cities by UC Berkeley, found
that, for each car2go vehicles, as many as 11 personal cars were removed
from the road1. Another study elaborated by the International Transport
Forum (ITF – OECD), found that scaling up ride sharing has enormous
potential to change urban traffic: results of tests based on data from Lisbon
show that replacing private cars in a city with shared vehicles provided
the same level of mobility, but with 97 % fewer vehicles2. From fewer cars
in the streets derive numerous benefits, including a reduction in traffic
congestion and travel times, a smaller environmental impact and less air
pollution. According to the ITF study, this represents over a third less traffic
during peak hours and carbon dioxide emissions could fall by about one
third. Local governments may also benefit of indirect monetary savings as
car sharing may lower the cost of mobility infrastructure and the embodied
energy associated with building and maintaining it. According to a 2015
Deloitte report, with car sharing initiatives, US cities would potentially save
$366 million USD in annual deferred road construction costs, $77 million
USD in accident avoidance, and $36 million USD in savings from almost 1
million metric tons of reduced carbon dioxide emissions3. If more people
use car sharing and ride-hailing initiatives, this may end up in more walking,
bicycling and increased public transit ridership thanks to increased service
accessibility and quality.

1

Source
:
http://www.citylab.com/commute/2016/07/car2go-car-ownership-vmtghg/491825/?utm_source=nl__link4_072116

2

Source
:
http://www.itf-oecd.org/shared-mobility-innovation-liveable-cities?ct=t(ITF_
Newsletter_July_2016)&mc_cid=2de965e4de&mc_eid=6998e2da2c

3

Source : http://dupress.com/articles/SMART-mobility-trends/

SMART
management
tools

cut operating
costs
of Chicago’s
municipal fleet by

15%.
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Although both car sharing and on-demand services are initiatives from
the private sector, increasingly people use these solutions, and local
governments have had to cope with them. While often they have brought
challenges to local governments (mainly in the case of Uber-like services),
SMART shared mobility services represent a huge opportunity to improve
mobility performance in urban centres but also from a financial point of
view by reducing expenses from partnering with car sharing operators to
improve management of municipal fleet (cf. Focus Box 1) and increasing
revenue through regulation of on-demand services (cf. Focus Box 2).
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FOCUS ON A SMART SOLUTION

Regulating Uber-like services has been very controversial
as it fits in a legal grey area and this disruptive service
brings challenges to local governments around the
world that have adopted different approaches, some
banning the service, others imposing certain conditions,
and others even partnering with the company. However,
to address the shifts in conventional revenues on
transit, cities must adjust local tax policies. If Uber-like
services stress the infrastructure paid by public bodies
by increasing the usage of roads by independent
contractors, and in order to ensure a fair competition
to traditional taxi services and car-sharing initiatives
who are strongly taxed, local governments should collect
local sales’ taxes on the web platforms of the service
(not the driver nor the user, but the company) or apply
a license tax (like taxis pay). Not collecting taxes on the
ride-hailing services represent loss of millions of dollars
for local governments. For instance, Uber projected to
reach 20 billion dollars’ ride payments in 2015, which
represents $2billion USD revenue for the firm (it takes
20% of each ride), which means that the potential taxes
here if applied by public authorities would be huge2. It
is important to note that the tax should be collected
by local governments who could reinvest the money in

1

Source
:
http://www.economist.com/blogs/
graphicdetail/2015/08/taxis-v-uber

2

More information on Uber tax scheme: http://fortune.
com/2015/10/22/uber-tax-shell/

better roads, better public transport services, and not
central government (such is the TVA).
A few local governments have already started to regulate
and tax ride-hailing services. Mexico City for example,
in July 2015 became the first Latin American city to set
down regulations: the new law states that a tax of 1,5%
of each journey must be paid to the city to help improve
transport infrastructure; drivers must be registered
and submitted to annual inspections; and there is
a ban on cash payments and soliciting passengers
from taxi stands. In Australia, a similar regulation has
been imposed to ridesharing services completed by
a reduction of costs for drivers and owners of taxis,
halving the license lease fees in 20163. Regulation could
also be set at national level, and shared-mobility services
could be included in existing regulation of e-commerce
services.

3
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While on-demand ride-hailing services may bring
benefits to the city as a whole by improving mobility,
it can also result in an important loss of revenue for
local governments. For instance, as Uber grows, it
represents a huge competition to taxi drivers who
have lost shares of the market and the taxi industry
has been petitioning authorities to ban or suspend
ride-hailing, citing passenger safety and insurance
concerns. As a consequence, it has caused a decrease
in collection of traditional taxi-related revenues. In New
York for example, the price of yellow-cab medallions has
been undervalued due to competition and has fallen
by 30% from an average of $1million USD in July 2014
to $690.000 USD one year later, which represents an
aggregated cost of $4 billion USD for the municipality1.
An option for local governments to compensate this
loss is to regulate ride-hailing services.

© Fernando Oda

REGULATING ON-DEMAND SERVICES FOR INCREASED
MUNICIPAL REVENUE: UBER VS. LICENSED TAXIS

Source
:
http://cities-today.com/how-cities-areaccommodating-ridesharing-services/
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CAR-SHARING AND SMART TECHNOLOGIES
TO REDUCE EXPENSES IN MUNICIPAL
FLEET MANAGEMENT

© City of Chicago

ZIPCAR AND THE CITY OF CHICAGO, USA*

ZIPCAR PROGRAMS FOR
MUNICIPAL FLEET MANAGEMENT
Zipcar, one of the main car-sharing companies in the
USA, offers two programs to improve local governments’
fleet management, and have collaborated with a dozen
local governments since 2011 to implement its solutions.
In the first program, local governments can purchase
discounted memberships for their employees to use
Zipcar’s existing fleet of vehicles at reduced hourly
rates. The second program, known as FastFleet,
consists in the implementation of a fleet sharing and
management system, to the existing government’s fleet.

*

FastFleet combines hardware and software technology
components. City vehicles are equipped with GPS
devices, on-board telematics control units, card readers,
antennae and wiring integration, and city employees are
supplied with RFID-based access cards. A management
software, city branded and fully hosted, is implemented
to administer reservations and track fleet users, among
other logistical tasks.

EXPECTED BENEFITS
The implementation of such as program includes
benefits such as: a reduction of fleet size and increase
in the usage of vehicles; a reduction in greenhouse
gas emissions thanks to more fuel efficient cars
and fewer vehicles being used; significantly lower
capital and operational costs due to an increase in
management efficiency; and increased accountability
and transparency from departments by avoiding misuse
of cars by employees resulting from the tracking system
deployed in the vehicle fleet.

4
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Besides offering incentives to private car-sharing
initiatives to improve citizen mobility, local governments
can also adapt car-sharing programs to their vehicle fleet
management program. Traditional government vehicle
fleet management plans are often resource-heavy and
costly, and prone to misuse and underutilization. To
address this difficulty, local governments have been
collaborating with car-sharing companies to improve
their fleet management services.

Information in this box is based on an interview with
Kevin Campbell, Manager of the Fleet Services of the
City of Chicago realized in August 2016. And in this
article: http://www.govexec.com/state-local/2014/07/
car-sharing-chicago-zipcar-indianapolisblueindy/88141/
144
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The City of Chicago, which signed a 5-years contract with
Zipcar in 2011, was the first municipality to implement
a combination of both the car-sharing program (where
the contractor provides the vehicles) and the carpooling
approach (where the city uses the online reservation
technology tool in their own vehicles). Zipcar made
available a web-platform management tool1 that can
be adapted to the city’s needs, by allowing the city to
register all its owned vehicles, manage reservations,
track location, monitor usage and maintenance, and
pull up reports.

RESULTS
Currently, Chicago has 120 city-owned vehicles managed
through Zipcar’s FastFleet carpooling program, out of a
650 vehicle non-emergency, light duty fleet. More than
1.200 city employees have signed up to use the shared
fleet and about 400 city employees have signed up for
Zipcar memberships, where cars scattered across the
city are shared with regular Zipcar members. Chicago
has seen its overall fleet decrease in size from 1.000
cars before the program’s implementation to about
650 vehicles in 2016, equalling a 35% reduction. The
program brought important financial savings for the
administration: for each vehicle reduced, $6.000 USD
was saved per year, which means around $950.000
USD per year. Part of the savings are related to the
fact that the program also has reduced the need to pay
for parking downtown, which previously cost the city
roughly $200 USD per month per vehicle, the equivalent
of approximately $200.000 USD per month. The Zipcar/
FastFleet program is 25 cents per mile cheaper for
the city compared to the city-managed fleet. Overall,
the reduction of the motor pool through car sharing
has yielded roughly $6.2 million USD in savings since
it started, which means a 15% reduction in operating
costs every year. Return on investment of the program
is impressive as the total expenditure of the city has
been $600.000 over the life of the contract. These
expenses covered the hourly Zipcar charges as well as
the FastFleet installations.

CHALLENGES AND
RECOMMENDATIONS
According to Kevin Campbell, Manager of the City of
Chicago Fleet Services, the main difficulty encountered

1

when implementing the car-sharing and car-pooling
project with Zipcar was the resistance from employees
and departments, who were accustomed to having
vehicles at their disposal. With the FastFleet program,
they had to get used to sharing the vehicles with 25
other departments.
To ensure transition to the new system, it was key to
create the demand by removing all the non-essential
vehicles the employees used before, and only gradually
adapt the new system to the actual demand. According
to Kevin Campbell, “If you create the new system in
parallel of the existing one, employees will keep using
the old service and the project will have no impact.
What we did was to impose the new system as the
only option and wait for employees to say if the new
system was adapted to their needs or not. And when,
Zipcar car-sharing fleet was not enough, we included
the FastFleet car-pooling program.” To face employee
resistance, the city had to adapt the offer according
to the employees’ needs: employees with short-term
and short-distance vehicle needs are encouraged to use
Zipcar, while those who have out-of-town business or
need a car for a longer period are pushed in the direction
of FastFleet.
To ease the shift to the new system, strong
communication towards municipal employees of
all departments and training programs were key to
ensure the understanding and support to the project.
As stated in the contract with the municipality, Zipcar
organized regular training sessions addressed to
employees that will drive the vehicles and city officials
that will administrate the management interface, to help
everyone get through orientation and sign up with the
program.
Another challenge with the program was that the
contract with Zipcar was short-term. Which means
that, now that the 5 years’ contract is about to expire,
the city will need to renew the contract with Zipcar, or
consider other companies that offer similar services.
However, as the city does not own the infrastructure,
changing provider represents a break transition, as the
city would have to change hardware from vehicles,
change website, membership cards, etc. An option for
the municipality could be to develop its own software
management system, in order to ensure the sustainability
of the project. However, the monthly fee structure of
the contract has minimized Chicago’s infrastructure
investment, and allows for the consideration of other
options now that the initial contract is coming to an end.

4
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ZIPCAR PROGRAM

http://chicago.fastfleet.net/
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LESSONS LEARNED
BENEFITS. SMART mobility initiatives can lead to major improvements in
transportation network management efficiency by reducing capital and
operating costs and increasing visibility in operations. Reducing traffic
congestions and pollution, improving accessibility, reliability of transport
services, safety, convenience by an increased ease of travel and access to
information, reduced delays and travel time, and improved inter-modality
and complementarity of transportation modes. On the long run, it can
trigger a virtuous circle: the better the customer experience is, the more
willing people are to use public transportation, and the more people use
public transport modalities, the more the capability of the local government
to improve the quality of the transportation.
LIMITATIONS. SMART technological infrastructure is still expensive and
changes quickly, which means projects can quickly be outdated. Cities
may face shortage of qualified staff in the area of information and
communications with relevant experience and skills. This may be overcome
with cooperation with research institutions and support from ICT entities
from the private sector. Interoperability between new systems and systems
already in place is often an issue, and it may be difficult to gain synergy.
Services based on technology are not always accessible to all citizens, due
to a persisting digital divide in urban areas.
RECOMMENDATIONS. Local governments that wish to implement SMART
mobility initiatives, must take into account a few key issues, including:
• Ensure data sharing, standardization and protection. Intelligent
Transportation Systems collect huge amounts of data regarding travel
habits of citizens such as origin and destination, travel time and trip
duration, and such information can be useful to city managers to identify
mobility needs and routes. Thus, it is important that local governments
develop practices that standardize data to ensure interoperability among
platforms and ensure data sharing among operators. It is also important
to find a balance between making the data collected available in open
source for citizen, entrepreneurs, developers and city services to use it
to create services (such as transportation apps), while ensuring data
privacy protection with adequate regulation and policies.
• Guarantee integration and interoperability between SMART public
transportation modes. This can be achieved by facilitating single payment
mode (SMART cards or mobile wallets), creating apps that synchronize
the schedule of different transportations mode, or make sure that
different transportation mode stops are physically close (for ex. that
car-sharing stations are set up close to public transport interchanges).
In addition, SMART mobility initiatives (including car-sharing and ondemand services) must be incorporated into municipal and regional
planning processes such as land use and transportation plans. Include
SMART solutions in transportation planning is key to have an integral
view and make improvements in all transportation interfaces at once.

SMART
technologies allow
for extensive data
collection and
processing via
big data, offering
cities with better
knowledge about
their territory,
actors and fluxes;
allowing for better
policy decisionmaking, adapted to
the local context.
Erwan Lequentrec,
Orange Labs
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• Offer an enabling environment for the development of private initiatives
that may have a positive impact on urban mobility, while regulating the
services through legislation and taxes.
• Ensure the accessibility and equity of SMART transportation services.
Services such as car-sharing and ride-hailing services are still mainly used
by high income population. Although this may not only be related to
inequality in access to Smartphone technologies, local governments can
develop strategies that address the digital divide, for example by using
kiosks and screens to aid in routing and to display travel information to
ensure populations without Smartphones still have access to key travel
information and services.
• Include and train city managers. To facilitate the transition towards the
use of SMART technologies in transportation management, municipalities
must include their employees in the whole process of project definition
and offer training activities.

EFFICIENCY OF PUBLIC SERVICES AND INFRASTRUCTURE

4

147

© Diana López

4 . 2 SMART WASTE MANAGEMENT

4.2.A

BACKGROUND
As more people move into cities, the amount of trash generated in urban
areas increases. According to the World Bank, cities currently generate
about 1.3 billion tons of solid waste per year and this volume is expected
to increase to 2.2 billion tons by 2025. Asia-Pacific and Africa will be
responsible for 90% of total waste volume production in the coming years.
Waste production and management also have health and environmental
impacts (it is estimated that waste management accounts for almost 5%
of total global greenhouse gas emissions) and it is source of economic
activities (it is estimated to represent 1% to 5% of all urban employment).
Globally, solid waste management costs will increase from today’s annual
$205.4 billion USD to about $375.5 billion USD in 2025. Cost increases will
be most severe in low income countries (with more than 5-fold increases)
and lower-middle income countries (with more than 4-fold increases). Solid
waste management is usually the one service that falls completely within
the local government’s responsibilities, however, they often have insufficient
capacity or funds to meet the growing demand for solid-waste management
services. In lower income country cities solid waste management is usually
the main budgetary item: municipalities spend 20% to 50% of their budgets
on this, and yet they only manage to provide services for less than half of
their citizens. A range of tools and technologies already exist to assist local
governments in waste management, the greatest challenge is a shortfall in

Waste
management
has important
environmental
and economic
impacts: it
accounts for

5%

of the world’s
global GHG
emissions
and represent

1 to 5%

of all urban
employment.
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the financing of this service.1
Local governments are increasingly looking towards SMART technologies
to increase waste management efficiency and adopting innovative models
to drive improvements across the entire waste management chain. From
waste collection, to processing, recycling and recovery, municipalities can
leverage on emerging Internet of Things and mobile technology to infuse
their waste management operations with SMART technologies. According
to Navigant Research, the SMART urban waste management market is
growing, and it is estimated to help processing more than 40% of all urban
waste worldwide2. Below, we list some examples of how SMART technologies
can help local governments to improve their waste management in order
to reduce cost and to address the long-term lack of investment.

4.2.B

SMART TOOLS AND SOLUTIONS3

Technologies can
revolutionize the
way we manage the
city and life of the
citizens. However,
there are two key
elements that
ensure the success
of any technological
project: a good
communication
towards citizens,
and a tightened
dialogue with
all stakeholders
involved.
Vincent Ncho, Vicegovernor of Abidjan
District, Ivory Coast.

SMART WASTE COLLECTION

Localizing illegal dumping with mobile technology
An important challenge faced by municipalities when managing waste is
fighting illegal dumping that appears in unpredictable amounts and places.
While the easiest solution may be to place a greater number of bins around
the city, SMART technologies can also help local governments by predicting
and therefore preventing waste in public spaces. An example of this could

1

Sources
of
data
on
waste
issues:
http://www.unep.org/pdf/UNEP_GEAS_
oct_2013.pdf
and
http://siteresources.worldbank.org/INTURBANDEVELOPMENT/
Resources/336387-1334852610766/What_a_Waste2012_Final.pdf
and
http://www.
worldbank.org/en/news/feature/2014/10/30/how-to-finance-solid-waste-management

2

cited in guardian https://www.theguardian.com/sustainable-business/2016/jun/14/internetof-bins-SMART-solar-powered-trashcans-in-colombian-cities

3

About SMART waste management tools: http://www.ibm.com/smarterplanet/global/files/
us__en_us__cities__14_navigant_research.pdf

4

Source
:
http://siteresources.worldbank.org/INTURBANDEVELOPMENT/
Resources/336387-1334852610766/What_a_Waste2012_Final.pdf

4
EFFICIENCY OF PUBLIC SERVICES AND INFRASTRUCTURE

In low-income countries, waste collection makes up the bulk of a
municipality’s waste management budget, as high as 80 to 90% in many
cases; yet, collection rates tend to be much lower, between 41 and 65%.
In high income countries, despite collection costs can represent less than
10% of the municipal budget, collection rates are usually higher than 90%
on average and collection methods tend to be mechanized, efficient,
and frequent4. SMART technologies can be useful to local governments
wishing to increase waste collection efficiency. We have identified two
main SMART tools: SMART applications to locate illegal dumping, and the
use of technological devices for SMART routing.
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SMART routing
In traditional waste collection, trucks are typically sent to empty the
trash bins on a predetermined schedule, with fixed collection points on
regular routes, not taking into account, if the trash bins are full or not.
SMART technologies can help local governments reducing operational
costs with better planning and more efficient and dynamic collection
routes. SMART collection attaches wireless sensors to waste containers to
measure and forecast their fill-level; the devices send the data to a cloudbased management platform that generates collection plans using the
most efficient schedules and routes based on real needs, and delivers the
information to truck drivers via mobile application. Other technologies such
as radio frequency identification (RFID) tagging and GPS routing can help
cities know better waste generation patterns and track the composition of
waste streams and the rate of diversion in real-time. Technological devices
generate important amounts of data, and give valuable insights and visibility
into operational processes to local administrations who can use analytics
to spot trends and predict what will need to be collected and when, before
trash is even generated.
Companies offering these services estimate that the SMART routing solutions
that combine sensors in bins, GPS tracking and software management, can
help cut collection costs between 50% to 80%2. Besides reducing costs,
SMART collection projects significantly reduce emissions, road wear, vehicle
wear, noise pollution and working hours.
The number of cities implementing SMART collection initiatives is still low
and limited to developed countries. Examples of cities that have already
implemented SMART bins projects are: Santander, Rotterdam, Seoul, New
York City. In emerging countries, cities such as Bogota, Buenos Aires, Mexico
City and Santiago de Chile are already adopting digital tracking of waste
collection trucks. More recently, in 2015, the Korean start-up Ecube Labs
partnered with Interaseo, a Colombian waste management company, to
implement a SMART waste collection pilot in two cities, Santa Marta and
Ibague. The goal is to solve the problem of overflowing bins in busy areas
where bigger bins couldn’t fit, by improving garbage collection to empty
the bins on a more frequent basis. To do so, Ecube Labs equipped both
cities with SMART waste networks using 130 of its Clean Cubes, SMART
bins fitted with compactors and built-in sensors that report when the bin

1

In Chapter IV of this report, we cite the example of Seberang Perai, Malaysia and Kit Urbano,
Argentina, who have implemented mobile platforms where citizen can report incidents,
including illegal dumping.

2

Example of companies are: the Finish Enevo http://www.enevo.com/ and the Korean
Ecubelabs http://ecubelabs.com/

One of the main
difficulties related
to the use of SMART
technologies
in municipal
management is the
quick evolution of
solutions. It makes
the adaptation
by municipal
employees difficult,
as they are not
prepared for the
change and often
resist to using the
tools because they
are not involved
in the process of
change. Another
difficulty is the
political inconstancy,
as priorities
may change as
government changes
and projects and
technological tools
may be discontinued.
Julio Ciambelli, ICT
manager, Montevideo,
Uruguay
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be through surveillance apps that catch people in the act. Some cities have
launched Smartphone apps citizens can use to report illegal dumping, as
well as other incidents in the city1. This allows the city to analyse the data
to uncover hotspots and concentrate enforcement efforts on them; thus
optimizing waste cleaning and collection. Using a different approach, cities
can also install motion-activated cameras in strategic areas to localize
illegal dumping.
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Despite the impressive results for SMART bins and SMART routing collection
presented by companies, challenges remain. For starters, the infrastructure
is still very expensive, and in some cases (such as in the Colombian case),
needs to be imported from abroad. This means that, besides increasing
investment and maintenance costs, the project can only be applied to a
small part of the infrastructure, and thus may not yield the expected results.
In developing countries, implementing the SMART bins may not be the best
solution but sensors in existing bins can be more realistic. In addition, city
managers may encounter resistance from city employees who may find
difficulties in adapting to disruptive technologies in waste management,
and from collectors who may fear for their jobs or simply refuse to take
advice from a faceless app. According to Ecube Labs, it often takes several
months of dialogue and communication to convince workers to use the
SMART bins solutions effectively. Finally, SMART bins projects may have
negative social externalities, particularly in developing countries where
informal recyclers work by extracting valuable recyclables straight from
the collection bins, and SMART bins could reduce access to the material
which is source of revenue for these informal recyclers. As such, it is key
that SMART waste collection solutions must be accommodated to the city
real needs and capacities. Political leadership and dialogue with municipal
employees, collectors and informal workers’ associations are key elements
to ensure endorsement and successful implementation of waste innovation
projects.

SMART WASTE TREATMENT
Besides saving money in collection process, cities can use SMART
technologies to improve efficiency in waste recycling, reusing and recovery.
To achieve this, local governments must see waste as a resource, as a
business opportunity instead of a problem. Hereafter, we showcase two
areas where cities can use SMART technology to reduce the quantity of
waste going to landfills, thus reducing costs of maintaining the landfills,
protecting the environment and bringing economic benefits.

1

SMART routing
technologies
can cut waste
collection costs

between
50 to 80%.
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is ready to be picked up, as well as a Wi-Fi hotspot and an LED ad screen,
all powered by solar panels. However, Ecube Labs’ technology was too
expensive for emerging markets (each SMART bin cost between $2.000
USD and $3.000 USD), making the company adapt its offer to a solution
that didn’t involve replacing a city’s entire existing infrastructure. As a
consequence, the start-up created the Clean Cap solution, a sensor with a
10-year battery life that can be fastened to a city’s existing bins of all sizes.
Although it may be too early to tell if the results of the Latin American pilots,
Ecube Labs’s easy-deployment and low-maintenance approach might be
adapted to developing cities’ context1.

Source : https://www.theguardian.com/sustainable-business/2016/jun/14/internet-of-binsSMART-solar-powered-trashcans-in-colombian-cities
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SMART processing

Some countries have approached SMART waste processing as a real business
opportunity and have reached impressive goals. Sweden, for example, has
managed to reduce to only 1% the amount of garbage sent to its landfills1. To
do so, the government implemented early recycling and reuse regulations
in the 1970’s and built 32 waste-to-energy plants that incinerate almost 2
million tons of filtered garbage annually; generating steam further used
to produce electricity then distributed across the country. The speed of
incineration is so fast that the waste produced locally is not enough and
the country has planned to start importing 700,000 tons of waste annually
to feed its incinerators. Sweden sidesteps the problem of release of heavy
metal emissions due to incineration by using an advanced, low-emission
process that greatly reduces airborne pollutants. Although the high cost to
build low-emissions plants and waste-to-energy facilities are prohibitive for
cities from low income countries, some cities like Johannesburg in South
Africa, have implemented such facilities with positive results2.
Circular economy
Resource recovery is not only environmentally important, but it is also
cost effective for local governments as it decreases the amount of waste
for disposal and saves space in landfills. In addition, betting on circular
economy, where waste is seen as a resource, creates markets for recycling
resulting in valuable materials being recovered for reuse; which brings
potential for new jobs and new business opportunities. The rise of SMART
technologies has a key role to play in helping local governments to improve
waste treatment and disposal by fostering recycling, reuse and recovery
and creating closed-loop economies.

1

Source : http://SMARTcitiescouncil.com/article/sweden-and-san-francisco-point-way-zerowaste-future

2

For more information about the Johannesburg experience in landfill gas-to-energy project,
please visit www.uraia.org to download Uraia’s 2015 Guidelines.

In lower-income
countries,
municipalities
spend

between
20 to 50%

of their budgets
on waste
management.
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The portion of the municipal budget reserved for waste disposal and
treatment facilities varies a lot according to countries: while it may be
a very small portion in cities from low income countries, most part of
budget allocation in municipalities from developed countries is employed
in intermediate waste treatment facilities. SMART processing includes
advanced recovery facilities, that may use mechanical biological treatments
and refuse-derived fuel production systems, and energy recovery facilities
focusing on waste as a strategic renewable resource for material and energy
generation; this includes facilities like incineration plants, landfill gas capture
projects and advanced bio-refineries. SMART energy recovery is one of the
more mature sectors in the emerging SMART waste market.
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FOCUS ON A CITY EXPERIENCE

ASPIRE: A MATCH-MAKING TOOL FOR RESOURCE
RE-USE AND ECONOMIC DEVELOPMENT
STATE GOVERNMENT OF VICTORIA, AUSTRALIA

The State of Victoria, in Australia, found that waste
disposal in landfills for businesses had grown importantly
going from $30 AUD a ton in 2010, to $58,50 AUD in
2014, and this was reducing the competitiveness of
local businesses and particularly small and medium
enterprises (SMEs) from the manufacturing sector.
To face this challenge, a software tool called ASPIRE
(Advisory System for Processing, Innovation & Resource
Exchange)1, was created to help local businesses cut
waste disposal costs by matching them with other
businesses which can put the waste to good use. ASPIRE
is a collaborative project developed in partnership
between the State of Victoria who provided a grant
to fund the project, CSIRO (Commonwealth Scientific
and Industrial Research Organization) who developed
the tool, and the City of Kingston who led the project
implementation with partner local councils and business
associations. It has been active since September 2015
and is freely available to businesses within the partner
regions. This match-up system is built as an online
marketplace which identifies potential business to
business resource exchange in order to allow waste from
one company to be used as raw materials for another,
by matching businesses with potential purchasers or
recyclers of their waste by-products.

THE SMART TOOL2
ASPIRE users are invited to join via their local council or
business network. They create a user account and enter
details about the type and quantity of their output/input
needs. ASPIRE provides automatically the following
personalized information according to the profile of
the user:

• Case studies for related resources matches and new
processes, and resource information on innovative
reuse and recycling initiatives for materials.
• A dynamic overview of information about the
manufacturing material flows in their region.
• Access to an internet forum where SMEs can find
topical discussions on resource sustainability
questions and engage with academic researchers and
the industrial sustainability community.

A CONCRETE EXAMPLE
A successful example3 of business match-making
by ASPIRE is the partnership created between the
companies Viridian, specialized glass manufacturer;
and Olympic Polymers, specialized in recycling postindustrial plastic waste. Viridian identified, cleaned and
segregated the various grades of usable plastic film and
plastic pipe waste, and the plastic was then collected
by Olympic Polymers and converted into high quality
plastic resin pellets for reuse in industry. Viridian’s waste
collection bill and landfill costs have been reduced by at
least 30% as a result of sorting, baling and then recycling
plastic film waste and plastic pipes to Olympic Polymers,
which corresponds to $15.000 AUD to $20.000 AUD
per year of cost savings to the business. This successful
exchange has also diverted between 600 –800kg/week
or 36,400kg/year of plastic film from landfill. Olympic
Polymers have benefited from the additional feedstock
delivered by Viridian at no cost.

BENEFITS
A match-making tool such as ASPIRE may have
numerous benefits, including:

• Information about waste management possibilities for
business and local recycling options, potential sources
and destinations for the materials.

• Reduce business operating costs by reducing waste
disposal costs, and thus, delivering productivity
benefits to SMEs.

• A list suggesting business-to- business solutions, with
options for aggregation with other local businesses
and local recyclers with resource matches.

• Improve business awareness of waste/resource streams,
and increased knowledge about alternatives to resource
disposal and resource exchange opportunities.

1

https://aspire.csiro.au/

2

h t t p : //w w w. c s i r o . a u /e n / R e s e a r c h / M F/A r e a s /
Innovation/Reducing-waste-through-ASPIRE

3
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https://aspire.csiro.au/sites/default/files/viridian_
olympicpolymers_finalapproved.pdf
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• Inspire innovation in resource reuse and recycling,
driving greater engagement in recycling and
alternatives to landfill.
• Create new business opportunities and jobs, and thus
improve the economic development outcomes of the
region.
• Transform current business practice, by fostering the
circular economy, increasing collaboration, changing
the way we deal with waste, and generating alternative
supply chain pathways for resources, cycling useful
materials extracted from waste back in to the supply
chain to be used again.
• Increase waste diversion from landfills, thus saving
money for the city by reducing landfill operating cost
efficiency, and reducing emissions.
• ASPIRE also helps local governments to capture
data regarding local businesses to improve decision
making.

CHALLENGES & LESSONS LEARNED
Although it is too early to tell the degree of success and
challenges face by the project, it is possible that the
platform only works if it is widely used and manages
to have a strong database with business information.
To ensure the success of the project, this clearly means
that a strong communication campaign is necessary
and that State government of Victoria and CSIRO will
need to rely on partnerships with local councils and
business associations.

4
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• Improve business networking, local connection
between businesses, create supply chain partnerships
and potential new markets.
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4.2.C

LESSONS LEARNED
BENEFITS. By applying SMART technologies to waste supply chains, from
collection to disposal and re-use, cities can derive valuable insights and
visibility into operational processes. This can generate substantial benefits,
such as optimized collection costs, generate renewable energy, improve the
environmental performance of landfills, and foster a sustainable economic
development by incentivizing the circular economy.
CHALLENGES. Although solutions for a SMART waste management are
increasingly disseminated and used by local governments around the world,
capital cost remains the most significant barrier to the advancement in
SMART waste practices and infrastructure, particularly in developing cities.
In addition, the required infrastructure, even when the financial resources
are available, is built much slower than the rapid rate of growth of waste
generation, and the current waste management systems are not capable
of leap-frogging from open dumps to high-tech systems. These rules of
thumb suggest that the diffusion of SMART municipal solid waste solutions
will take time, and that the growth of the market is initially expected to take
place in the countries and regions where the waste management markets
are more mature and ready to use advanced technologies.

RECOMMENDATIONS. In order to ensure the success of SMART waste
management projects, we have identified the following recommendations:
• SMART technology is not always enough to ensure a successful waste
management. There is a need to elaborate a strong regulation on recycling
and reusing to ensure that waste is properly collected and disposed.
Communication campaigns towards citizen will also help to produce
changes in consumption and waste production patterns.
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Besides important infrastructure costs, local governments may also
encounter a challenge in the resistance from municipal employees, collectors
and informal waste pickers’ associations, particularly in developing countries
for the case of SMART bin projects. Cities across Latin America and the
Arab region have a quite significant portion of the population deriving their
income from waste. In Brazil, for example, it is estimated that waste pickers
are responsible for 1/3 of trash recycled, collecting almost 50.000 tons
of waste per day1. Thus, when local governments try to modernize waste
management with SMART technologies, it may end up depriving informal
workers from their only source of revenue and has called for establishing
different strategies to face the needs of this specific group.

• Co-operation among a wide range of stakeholders (citizen, private sector,
informal workers’ associations, industry and business associations, etc.)
is key to ensure a SMART waste project is successful.

1

Source : http://www.iadb.org/en/topics/solid-waste/bringing-informal-recyclers-into-theformal-system,3837.html
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• Dialogue with all involved parties, is crucial to make sure the project is
in the interest of everyone, that the project is understood and endorsed
by the population in order for it to be effective.
• It may be interesting for local governments to start with small actions,
such as applications to report illegal dumping or to improve recycling,
before going to more complex projects such as waste to energy projects
or SMART bins. It is key that local governments take the necessary time
to make sure to choose a solutions adapted to the local context.

It is very important to use technologies that are adapted to
local context: these may differ if the municipality is small or
big. Nowadays, there is a lack of adequate technology for small
urban centres. Thus, the private sector, which holds the technical
tools and capacity, can have an important role to reduce the gap
between big urban centres and smaller rural communities.
Associations of local governments can also have an important role
in supporting municipalities by offering technological solutions
that would be too much expensive for only one to develop.
Sandra Torres, Public Policy Advisor, Colombian Federation of Municipalities
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4 . 3 SMART WATER MANAGEMENT

4.3.A

BACKGROUND1
In the world,

According to the United Nations estimations, over 91% of the world
population have access to improved drinking water. Despite the progress
made in recent years; access to basic water services, including clean drinking
water and sanitation, is still unavailable to a large fraction of the world’s
population. In 2016, an estimated 663 million people lacked access to
improved sources of drinking water and there was 2.4 billion people with no
access to adequate sanitation. This problem is particularly concentrated in
developing countries as it is estimated that 60% of the population lacking
access to potable water is located in Sub-Saharan Africa and South Asia.
Access to water is higher in urban than rural areas (96% against 81%),
however growing urban population also results in increasing urban dwellers
that still lack access to water and sanitation services. In 2010, in Latin
America and the Caribbean over 20% of the urban population still had
no access to improved sanitation, while 6% lacked access to safe water.
Limited access to water has huge detrimental impact on human health
and on economic productivity. According to the UN, inadequate water,
sanitation and hygiene is responsible for 4% of worldwide deaths and

1

663
million
people lack
access to
drinking
water and

2.4 billion
people have
no access
to adequate
sanitation.
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Data on water management background is a combination from the following sources: UN Habitat
World Cities 2016 Report at http://wcr.unhabitat.org/ and The United Nations World Water
Development Report 2016 at http://unesdoc.unesco.org/images/0024/002440/244041e.
pdfAnd 2014 focus groups International Telecommunications Union reports on SMART
water management http://www.itu.int/en/ITU-T/focusgroups/ssc/Pages/default.aspx
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In addition, poor management has also an important impact on access
to water. It is estimated that 34% of the world’s drinking water supply
is lost before getting to the final consumer, and the percentage is even
higher in developing countries reaching 40-50%, mainly due to unseen
leakages in ageing infrastructure but also to illegal connections within the
distribution network, and lack of metering or faulty meters. Besides less
water distributed to the population and economic activities, water loss
also means that a large portion of revenue is not always claimed from the
customers, reducing the administration capacity to finance improvements
in the network. Given the tough financial constraints on water utilities, it
becomes increasingly important that customers are billed correctly to
improve water revenue collection.
Access to water is essential to build more resilient cities and to reduce the
vulnerability of the poor. Local governments usually hold the responsibility
to manage water in urban areas, however, they do not always have the
human resources, let alone the financial and technical capabilities to keep
up with rapid demand, often relying on external sources of funding and
establishing a good cooperation with the private sector. The elevated cost
of urban water supply in most cities points to the urgent need for more
efficient use and conservation of the resource, and the need to optimize
the management of the existing system to reduce costs while improving
the quality of the service.

4.3.B

SMART TOOLS AND SOLUTIONS
Local governments are increasingly using SMART technologies to improve
water management efficiency in many aspects of water security both
in urban and rural areas, from consumption reduction, agricultural and
irrigation optimization, water reuse, flood and drought prevention and
disaster management. Typically, SMART Water Management (SWM) systems
integrate ICT solutions to the water system by overlaying a data network
to the physical pipe network. It includes a range of intelligent devices
connected to communications systems that aim at providing operators
with a better knowledge and control over the system in order to make
more informed decisions. It is usually built as follows:

A projected gap
of 40% between
water demand
and supply is
expected

by 2030.
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associated with global economic losses of $260 billion USD every year. A
combination of water scarcity accentuated by climate change, and growing
water demand for agricultural, industrial and domestic use consumption,
generates further stress on the supply and demand of water resources. UN
Habitat estimates that by 2030, global demand for water is expected to
grow 50% compared to 2015 which corresponds to a projected 40% gap
between demand and supply by 2030.

• Tools for data acquisition and integration allow utilities to more accurately
monitor and operate water pipe systems. It is comprised of intelligent
158

• Tools for data dissemination, modelling and analytics enable data
transfer from the sensing layer to the data processing software via
internet (and includes technological equipment such as data loggers,
radio transmitters, Wi-Fi) and technology that allows data analysis and
modelling. (such as Geographic Information System - GIS,) Devices
communicate and transmit information amongst them and to a central
location.
• Tools for fusing, processing, storing and analysing data collected from
various intelligent devices are usually web-based software, commonly
called Cloud Computing or Software as a Service (SaaS). The resulting
information may be displayed to a human operator, passed on to further
analysis within the software, or trigger automatic action in the system.
• Tools for management and visualization allow to transform raw data
collected and stored by intelligent devices in understandable information
that can be used by operators as support for decision making. It includes
technology such as: supervisory control and data acquisition (SCADA)
programs, optimization tools, modern dashboards applications that
displays multiple data streams graphically in control interfaces, and
control room systems with simple alert rules. These tools can also
aggregate data from other operational systems (such as information from
workforce and asset management systems) and external sensors (e.g.
temperature, humidity) that are blended in with the water network data
for integrated decision making. These tools also enable the restitution
of data and information to cities’ technical services and to the end users
through web-based communication and information systems tools, mobile
applications for sharing information on water services, etc.
Local governments and operators implementing SWM systems can use
SMART technologies in order to:
• Identify anomalies and take preventive action. Accessing real-time
information allows water utilities to remotely diagnose problems such
as leaks before they turn into large bursts, changes and trends in water
pressure, anomalous usage patterns, supply interruptions, water thefts,
water quality issues, faults in meters, valves and other assets, among
others. When one incident is detected, an automatic alert is triggered
and early warning is sent to operators that can deliver a faster response
prioritizing repairs based on the amount of water loss.

Municipalities
can use SMART
technologies to
improve services in
simple ways; project
does not need to
be costly to have an
important impact.
In Guarulhos for
example, we used
ICT technologies
to optimize water
management
in a period of
crisis, it helped
us optimize the
resources without
spending more.
Thiago Santim,
Management Platform
of Water and Sewage
Municipal Company, City
of Guarulhos, Brazil
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equipment such as: SMART meters (measure water consumption in
greater details than traditional meters and automatically transmit the
information to service provider); sensor networks (measure parameters
of water delivery and distribution such as water flow, pressure, quality,
reservoir levels, temperature, acoustic information); and remote-controlled
devices (SMART pipes, pumps, valves and pressure-reducers, that enable
to control and modify network pattern according to needs).

• Have a better knowledge of the state of infrastructure. ICT allows utilities
to monitor the physical condition of water infrastructure by giving a
highly accurate picture of location and health of infrastructure such as
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pipes and valves. Possessing a clear and comprehensive picture of the
entire infrastructure can reduce importantly repairs expenditures. Over
time, the data collected helps managers to know where to concentrate
their modernization efforts.
• Improve disaster risk management by forecasting systems for floods,
overflows and drought. Automated fault management can ensure
problems are found and dealt with before they affect a wide area.
• Improve irrigation efficiency. SMART devices can optimize irrigation
of green public spaces and agricultural zones in the municipal territory.
Information collected from sensors located in the water network or
underground in green areas, calculate the exact amount of water
necessary to irrigate. The city of Santander in Spain has applied this
solution and has managed to save 25% of water used for the irrigation
of green public areas.

Technologies help cities to be more resource efficient, to do
more with less and to offer a better quality of life to citizens.
By embracing SMART technologies, in Nicosia, we have made
organizational changes that will eliminate overlapping roles and
contain expenses. Change is not easy. To keep up with innovation,
we need to build strong city teams that adapt easily to change.
Vasilis Kontos, City Councillor, Nicosia, Cyprus
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• Provide better information to end users for improved customer
satisfaction. Increased transparency increases public awareness with
regards to water consumption, allowing customers and companies to
better track and monitor water usage and make informed choices based
on real-time and reliable information about water situation, leading to
increased control and changed behaviour. It also helps in scheduling the
maintenance and shutdown of pumps on a regular basis and in informing
beforehand citizens about the unavailability of water during any particular
point of time. Communication is improved between local administration
and residents leading to way for increased responsiveness, cooperation
and greater public involvement.
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NEXTDROP: MOBILE TECHNOLOGY FOR
IMPROVED WATER SERVICES
BANGALORE, INDIA

BACKGROUND ON BANGALORE
The city of Bangalore faces a severe water crisis: while
the population grew 47% from 2001 to 2011 to over 8.4
million, the water supply has risen only 12% from 2002
to 2012. The governmental agency responsible for water
supply and sewage disposal in the city is the Bangalore
Water Supply and Sewerage Board (BWSSB). Due to
water scarcity, BWSSB is forced to ration supply to the
extent that some areas of the city receive water once
every two days through the piped network. BWSSB
estimated that the proportion of non-revenue water was
as high as 45%. The water supply is controlled by about
400 “valve men” who manually operate by turning on
and off 8000 valves around the city each day. Valve
men are assigned a schedule but are unable to always
follow it for a variety of reasons making supply times
unpredictable. So far, BWSSB and consumers have not
had visibility into actual supply times because there has
been no real-time feedback from the valve men. As a
result, BWSSB engineers say they receive 100-150 calls
every day for information on water supply. To bridge the
information gap, BWSSB started working with NextDrop
in 2014. The start-up had deployed its service in 40% of
the city’s territory by the end of 2014, corresponding to
an area with over 250.000 households and had 7.004
households signed up. In September 2015, NextDrop

1

THE NEXTDROP SOLUTION
At the core of NextDrop’s service is the use of mobile
communication technology to gather and disseminate
information. Concretely, the NextDrop solution works
as follows:
• Valve men submit information to NextDrop servers
through an IVR system (voice call) or, more recently,
a mobile app, regarding whether the valve is being
closed or opened in order to gather accurate
information regarding water distribution schedules
in different areas of the city.
• Once the NextDrop central server receives water
supply information from the valve men, it creates
an SMS alert addressed to the appropriate set of
consumers, adapted both to Smartphones and
traditional mobiles. Service is free to household
consumers.
• The solution also allows household consumers to give
feedback to NextDrop on whether the water supply
arrived on time through call centre, and feedback is
registered in a Complaint Management System.
• All the information that NextDrop gathers from various
channels and stakeholders is aggregated, analysed
and available near real-time through interactive maps
and dashboards to BWSSB officials as well as monthly
meetings.
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NextDrop is an Indian start-up created in 2011 that offers
a crowdsourcing data program aiming at improving
urban water services management with mobile
technologies. It provides access to real-time information
regarding water availability and improves cooperation
between citizens, government bodies and water utilities.
NextDrop saw an opportunity to contribute to solving
India’s urban water scarcity problem by betting on
mobile technologies as 100% of India’s urban population
is covered by mobile networks. To date, the NextDrop
service has been implemented in four Indian cities: Hubli,
Dharwad, Bangalore and Mysore.

won the tender of BWSSB to implement the program
in the remaining territory of Bangalore.

© Nextdrop

ABOUT NEXTDROP1

Sources:
http://www.gsma.com/
mobilefordevelopment/wp-content/uploads/2016/01/
NextDrop-Water-Simplified1.pdf
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RESULTS

• Consumers benefit of improved and reliable services.
Household consumers benefit from water alerts that
helps them better plan their daily routine (avoid
missing a day of work to wait for the water supply,
for example) and increases the convenience (reduce
queues to collect water) thus saving money and
time for consumers. This is particularly important
for vulnerable urban poor households. NextDrop
provides a two-way communication channel between
BWSSB and its customers, increasing transparency,
accountability and trust in the water utility.
• Benefits for local governments by greater awareness
and accountability. The ability for the Government
to access information on water utilities’ operations
increases accountability of how public funds are spent,
ensuring that the right services are being delivered
with the public money invested.

CHALLENGES AND
LESSONS LEARNED
Although the solution proposed by NextDrop
seems simple, it has faced several challenges during
implementation:

in relation to valve areas. NextDrop had to refine its
processes to proactively identify incorrectly mapped
consumers and valves and had to work closely with
BWSSB, consumers and valve men to correct it.
• NextDrop encountered difficulties in obtaining
consistent and accurate data from “human sensors”
showing how voluntary stakeholder participation
is very sensitive. As Valve men are contracted by a
third party company and do not respond to BWSSB,
NextDrop found difficulties to get them to submit
the correct information. Sometimes because they
don’t have the information, or have too many
valves to operate; they often forgot to report water
timings, or submit it in batches of valves leading to
delayed water alerts, etc. NextDrop had to implement
training and incentive programs and active follow-up
by supervisors for more than six months to ensure
the valve men participation in the program, which
increased with nearly 90% of valve men actively
reporting by December 2014. To overcome this issue,
NextDrop created the ValveKey mobile app to partially
automate the process of data gathering, but that
requires the valve men to use a Smartphone, which
triggered resistance at first but was overcome with
education and training.
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• Water services providers get a clear view into
their own operations, obtaining actionable data
and gaining access to a convenient platform for
consumer feedback. This opens possibilities to
improve organizational efficiency, to make data-driven
decisions and to reduce non-revenue water. Water
utilities can improve knowledge about customer
satisfaction and identify problems more easily; as
well as monitor valve men work. Access to timely
information on the status of water services (open,
closed, broken) ensures a rapid response to technical
issues. As a result, both the service’s quality and the
customer’s willingness to pay improve. As NextDrop’s
pilot highlighted, providing near real-time information
of water valves’ status to BWSSB and to consumers
led to a regularization and stabilization frequency and
supply timing and to a 90% reduction in complaints.
Moreover, by providing a better service to more
consumers and earning more revenue, water services
providers can become more financially sustainable
and less dependent on national government subsidies.

© Berkeley

The NextDrop solution has had very positive results and
brings benefits to all the parties involved:

• As NextDrop is a crowdsourcing data program, it
needs to have a lot of users and consumers to make
it work. Thus it was key to spread awareness of the
services through several communication channels to
ensure the success of the program.

• BWSSB’s piped network map was 15 years old,
reflecting inaccuracies in the mapping of consumers
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BENEFITS
SMART water management systems generate economic, social and
environmental benefits through improved water resource sustainability
and reliance, which, in turn, contributes to the well-being of urban residents.
Some of the benefits associated to water and wastewater management
include:
Water savings are generated thanks to the identification and response
to leakages, improved control in individual consumption and irrigation.
According to the ITU, water utilities can save up to 20% of water leakage
levels thanks to SMART technologies. In the UK for example, the water
distribution company Southern Water has installed 450 000 SMART meters
in cities since 2010, which has led consumers to reduce their consumption
by 16.5%, and allowed the utility to save 27 million litres of treated water a
day1. To solve the problem of losing 50% of potable water in distribution
networks, the water utility of Mumbai, India, partnered with the private
company Itron in 2013 to install SMART remotely controlled water meters
and managed to reduce water leakage by 50 %, amounting to 700 million
litres a day2.
Costs savings. Administration costs can be reduced by improvements in
operational efficiencies, including: (i) reduced expenses linked to important
leakages; (ii) targeted maintenance and replacement of prioritized ageing
infrastructure, reducing the need for capital expenditure on new pipelines;
(iii) substitution of traditional meters by SMART meters yields a dramatic
decrease in labour requirements specific to meter reading, reductions
in meter reader injury-related costs and reductions in vehicle expense
and fuel. Increased efficiency in water management also brings intangible
benefits and indirect cost savings such as improved management processes,
planning and decision-making, staff performance and safety, and enhanced
information quality. According to the Israeli company Takadu, for every
dollar spent on reducing water leaks, 5 dollars’ worth of water can be saved
thanks to investment in SMART technologies3. It is estimated that SMART
water solutions can help utilities save between $7.1 and $12.5 billion USD
each year4. The city of Tokyo, for example is generating high savings from its
investment in sensor technologies to address water leakages. It estimates
that, since its implementation in 2006, it has halved the amount of water

1

Source : http://www.metering.com/uk-SMART-water-meters-ami-project-saving-27m-litresa-day/

2

Source : http://www.bloomberg.com/news/articles/2013-03-15/water-losses-in-india-cut-inhalf-by-SMART-meters-itron

3

Source : http://www.bloomberg.com/news/articles/2016-07-18/israel-s-biggest-energyfirm-shops-in-u-k-to-pad-global-assets

4

Source : https://www.itu.int/dms_pub/itu-t/oth/0b/11/T0B110000253301PDFE.pdf

34% of the
world’s
drinking
water
supply
is lost

in the
distribution
system before
getting to the
final consumer.
This number can
hit 50% in lowincome countries.
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LESSONS LEARNED
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Increased revenue by a reduction of non-revenue water and arrears
resulting from leakage and theft identification, better measuring to ensure
customers are billed correctly, Smarter payment methods through mobile
banking for example. The World Bank estimates that NRW costs utilities
worldwide about $14 billion USD annually and by reducing these losses
by half in areas with the highest NRW, it is estimated that $2.9 billion USD
would be generated and an additional 90 million people could have access
to water.2
Reduced energy consumption.3 The water industry is one of the largest
users of electricity on a global basis. Great amounts of electricity are needed
to move water around a particular system as pumps shifts treated water
through mains to customer premises. Energy is very expensive both for
drinking water and wastewater utilities and for the municipality as a whole
Electricity is often the second highest budget item for the water utilities
after labour costs, and energy consumption by water utilities can represent
30-40% of a municipality’s energy bill, right after street lightning and
public building management costs. Moreover, as electricity rates increase,
energy conservation and efficiency are issues of increasing importance
to many water utilities and there is growing recognition that saving water
saves energy. Energy efficiency initiatives offer opportunities for delivering
significant water savings, and likewise, water efficiency initiatives offer
opportunities for delivering significant energy savings. Initiatives can be
implemented in several categories, such as upgrading to more efficient
equipment, improving energy management, and generating energy onsite to offset purchased electricity. By some estimates, potential energy
savings by drinking water and wastewater utilities are in the range of 1530% per year.

1

Source : http://www.c40.org/case_studies/tokyo-world-leader-in-stopping-water-leakage

2

Source : http://siteresources.worldbank.org/INTWSS/Resources/WSS8fin4.pdf

3

Source: Energy-Water Nexus: The Water Sector’s Energy Use, 2014https://www.fas.org/sgp/
crs/misc/R43200.pdf

SMART
technologies can
help utilities

to save
up to
20%

of water
leakage levels.
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wasted by the city from 150 million m3 water to 68 million m3; has helped
to drastically reduce the leakage rate from 20% in 1956 to 3.6% in 2006;
has saved $170 million USD each year by early detection of water leakage
problems; and has reduced carbon dioxide emissions by about 73,000
tons of CO2 annually.1
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IMPROVING MEASUREMENT TO
REDUCE WATER LOSSES
GUARULHOS, BRAZIL*

CHALLENGE TO MONITOR
WATER LOSSES
During the past decade, the municipality of Guarulhos
through the SAAE implemented a strong policy of water
losses reduction. As a result, the non-revenue water
went from 51,06% of total water distributed in 2000 to

*

SMART SOLUTIONS TO IMPROVE
WATER MANAGEMENT EFFICIENCY
In order to reduce the amount of non-revenue water,
the SAAE Guarulhos identified the need to improve data
collection, and in 2014 implemented four initiatives using
SMART technologies.
• Installation of a telemetry system in all public
buildings water meters (SMART meters) that provide
automatic and real-time information about the
pressure, flow and consumption level. This also allows
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Guarulhos is a city with 1.3 million people, located in the
state of São Paulo, Brazil. The municipality estimates
that 98,32% of its population has access to water
services and 83,99% to sewage and sanitation services.
However, since 2014, the metropolitan region is facing
a water crisis due to lack of rain; challenging the water
supply service, and, to face the problem, a rotation
system had to be implemented, leaving several areas
of the city with irregular access to water. The challenges
in water distribution are accentuated by an important
increase in the demand (every year Guarulhos receives
30,000 new inhabitants) and by high levels of losses
in distribution (35% of the water distributed was lost
before it arrived to the end consumer in 2013, mainly
due to leakages, clandestine connections, measurement
errors and theft). In addition, the Water State Company
(SABESP), that supply the water distribution, to the
regions’ municipal utilities, reduced the flow of its water
supply by 32,5% from 2013 to 2015. During the same
period, the inhabitants and the industry of Guarulhos
reduced their water consumption. As a consequence,
the Autonomous Service of Water and Sewage (Serviço
Autônomo de Água e Esgoto –SAAE), the municipal
company in charge of water management saw its water
billing revenue decrease by 39% from 2013 to 2014. Thus,
the Guarulhos municipal water utility had its capacity to
face the crisis diminished and needed to adopt actions
that would reduce non-revenue water and optimize
water management efficiency.

35% in 2013; before the water crisis. Besides this success,
the water utility still faced challenges in monitoring
its non-revenue water, in particular: (i) difficulty in
obtaining information (important delays in collecting
information, not updated cadastres and registries of
network infrastructure), (ii) a lack of reliability on the
information collected from water meters (errors in
measurement regarding the volume of water provided to
consumers, does making difficult to determine the exact
amount of real and apparent water loss), (iii) lack of
information collected about the shape and performance
of the network infrastructure, (iv) a lack of monitoring
tools to analyse the state of the water network.

© SAAE, Prefeitura de Guarulhos

BACKGROUND

Information based on inputs from Luiz Mendes and
Thiago Santim, managers at SAAE and from the
following web addresses: http://www.assemae.org.
br/noticias-assembleia/item/1589-assemae-premiatrabalhos-vencedores-da-20-eems and http://www.
saaeguarulhos.sp.gov.br:8081/node/493 And http://
www.guarulhosemrede.com.br/desperdicio-de-aguae-mais-de-40-da-receita-do-saae/
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• Definition of a Meter Performance Index (Índice de
Desempenho Metrológico – IDM). The index was
created to monitor the performance of water meters
based on a technical criterion instead of using the life
expectancy basis. An algorithm in the software tool
allows SAAE to identify malfunctioning meters and to
know exactly when they need to be replaced, which
leads to an increase in billed water and revenue for
the utility. It also saves the utility money by avoiding
unnecessary infrastructure replacement thanks to a
better knowledge of the actual state of the devices.
• Creation of the Support System to Monitor Losses
(Sistema de Apoio ao Controle de Perdas – SACP),
an analytics software tool that integrates the raw data
collected from the devices, processes and transforms
it into intelligible reports about the amount of real and
apparent water losses. The system also advises on
the actions to be taken and allows operators to make
better informed decisions. SAAE has also developed a
mobile app to create a communication channel with
its consumers. With more than 5000 downloads in
a few months, the app enables the water utility to
inform users about their consumption, the rotation
system in the user area, among others.

RESULTS
Despite its recent implementation, the SAAE initiative to
improve water loss control has yielded important results.
The actions have improved the data collection system
(automated and in real time); increased the quantity
of available information regarding water volume and
pressure and the amount of water loss (both real and

apparent); ensured the reliability and quality of the
information; improved knowledge about the state of
the infrastructure. Better knowledge allows the utility
to improve planning and decision making. The initiatives
have also enabled SAAE to improve the identification
of anomalies in the system. Consequently, water losses
have been importantly reduced since the beginning of
the implementation of actions going from 35% of total
water distributed in 2013 to 28,10% in 2016. Looking
at the concrete example of the neighbourhood of
Bonsucesso, SAAE observed that from November 2013
to November 2015, water losses went from 868 to 212
litres per day per branch, meaning a 400% reduction in
water losses. By reducing water losses, the utility was
able to improve water distribution to the population. In
fact, although SAAE faced difficulties due to the water
crisis and saw its water supply and revenue reduce
(32,5% for the water supply from SABESP and 39%
in revenue from billing between 2013 and 2014), its
innovative actions have improved water distribution to
Guarulhos’ consumers, which had a lower reduction of
5% in 2014 and 17% in 2015 compared to 2013.

LESSONS LEARNED: CHALLENGES
& RECOMMENDATIONS
While implementing these initiatives SAAE found
challenging to implement telemetry systems in
the whole city at a quick pace, keeping up with
technological changes. To ensure the success of the
initiative, SAAE had to be very careful when choosing
the meter technology and the negotiation with vendors
and service providers. Training to operators in using
the new tools was essential to ensure the success of
the initiative. Using only internal financial and human
resources allowed a quick development process and an
increased acceptance and support of the actions from
SAEE employees.
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• Creation a software tool to update water network
infrastructure registries in real time. The tool allows
collecting information about location, size, material,
fabrication date, installation date, etc. of all the water
distribution system components (pipes, connections,
valves, meters, etc.) and is linked to the GIS database
of the utility.

© SAAE, Prefeitura de Guarulhos

the water utility to define consumers’ profiles and to
notify them in case of unusual behaviour, related to
potential leakages or wastefulness. In this way, it offers
them the opportunity to change their behaviour and
reduce water consumption. SAEE’s goal is to install
by mid-2017, telemetry in all water meters of public
buildings such as schools and hospitals, and users
that have a water consumption higher than 50 m3/
month. As of today, SAEE has already installed the
telemetry system in 2% of the 382,000 water meters
of the city’s water network.

166

CHALLENGES AND RECOMMENDATIONS
Despite the demonstrated success of SMART technologies in water
management, local governments still encounter challenges to implement
SMART water projects, including:
• High costs. Budget limitations are the largest obstacle to faster adoption of
SMART water solutions. SMART water devices and management network
are often more expensive than traditional water management systems
regarding initial investment, training and project management. Vendors
are coming up with solutions by offering a managed services business
model to utility companies. For example, SaaS & Cloud Computing
solutions are less expensive as the solutions provider is responsible
for the infrastructure installation. This eliminates the need for the city
to make a big capital purchase and install, maintain and update all the
hardware and software on its own. Instead, the supplier handles it in
the cloud, and the city pays a monthly charge. For example, the Israeli
start-up TaKaDu provides water utilities with a software that allows them
to minimize water loss and to improve operational productivity without
any network changes and or capital expenditures1.

• Skilled human resources. Hardware and software improvements
necessitate upgrades or replacements, which require management by
skilled utility personnel, who are not always readily available. Thus, it
is critical that the utility provides training for the field staff who will
work with the endpoints and meters, the responsible for installation and
maintenance of the data collectors, the IT staff responsible of the servers
and software, the staff responsible for billing, the customer service and
engineering staff using and the administrative staff, responsible for the
overall system.
• Data analysis. Intelligent devices installed in water network collect huge
amounts of data and often utilities do not use them up to their potential.
• Cooperation between stakeholders. A SMART water vision requires
a collaborative approach between a variety of stakeholders, including
other cities in the watershed, regional and national government entities,
regulatory authority, utilities, private sector, agricultural organizations,

1

Source : http://media.wix.com/ugd/05a510_aee2a841f2794248b93634236355c3ad.pdf

2

Source : http://SMARTcitiescouncil.com/article/how-plug-your-water-supply%E2%80%99smoney-leaks
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• Changing technologies. Durability of SMART water technology is
challenging for local governments. Utilities may be afraid that a more
recent technology may outgrow the devices just installed and this may
hold back investment in SMART water management systems. This means
that a change in policy approach is needed regarding water management.
In fact, local government and water utilities expect water infrastructure to
last 20 years and plan accordingly, however, this conception is outdated
as a major innovation appear every few years, which implies a permanent
focus on the evolution of water management processes.2
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citizen and community groups, etc. Particular attention must be given to
proper communication and integration between local government and
water utilities, in order to ensure circulation of information, data sharing
and transparency. Local governments need to have access to the data
provided by SMART infrastructure to ensure the data conforms to citywide
data management policy. Strong dialogue must also be undertaken with
consumers and residents’ associations. Inclusive processes increase
awareness and understanding of issues and challenges, generate more
data, help determine priorities, increase support for remediation programs,
and generally enhance the likelihood of success.
• Integration of services. Ensure the interoperability and integration among
different services. For instance, cities should not build a communications
network just for SMART water purpose, it is preferable to build a system
that can be used by all services departments (transportation, waste, etc.).

Talking about technolog y in municipal management means talking
about people. Local governments should always remember that ,
in SM ART projects, the citizen comes first and that technolog y
can only be effective if people use it . SM ART cities are ver y
much about how the municipality interacts with people.
First , SM ART technolog y enables local governments to better
communicate, listen and understand citizens’ needs and demands.
And particularly when it comes to municipal finances , local
administrations have a deep responsibility to use resources
well and communicate on how the money is being used.
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• Standardization and policies. The lack of standardization within the
SMART water sector may foster future problems of interoperability
and reliability of SMART water management tools possibly preventing
future integration of system solutions. Added to this, improper
policy development may hinder SMART water management systems
deployments. In fact, utilities cannot easily support pilots because their
risk appetite is low and they have to follow procedural norms. Typically,
innovation is being spurred in the water sector by solution providers and
not by utilities. However, while most utilities cannot support pilots, startups do not have the lifeline to self-fund pilots. Thus, it is important that
national governments and international institutions support the SMART
water management sector through regulatory based enforcements in
addition to carefully developed economic incentives. Grants and incentive
policies can help create proof points that can eventually mainstream
applications of technology to improve services in the water sector.

S econd, as technolog y can change how public ser vants work , municipalities
must work closely with its officials to make sure they accept these new ways
of doing business. Third, with new technologies come new partnerships
and new forms of collaboration and interaction with local actors .
Christopher Swope, Managing Editor, Citiscope
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