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Local governments around the world have been using ICT to improve
management efficiency and service delivery to citizens and businesses for
decades. The rapid evolution of ICT with the advent of SMART technologies
(smartphones, Internet of Things, big data, analytics, SMART cloud, etc.)
have provided renewed opportunities for the optimization of municipal
management. Not only technology has changed but also the approach
that local governments have towards it, evolving from digitization, to
e-government and, more recently, towards digital governments. While the
first two aimed mainly at improving productivity in administrative services,
the digital government approach is more focused on the use of SMART
technologies to reflect the user demands.

1
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The digital government employs innovative changes in service design,
management and delivery; providing greater openness, transparency,
engagement and interaction between the citizen and the administration
and between services within the municipality. It also achieves increased
efficiency and productivity gains1, as using SMART technologies reduces
the cost of government operations and contributes to increased municipal
revenues. We are presenting here a few ways in which local governments
can apply SMART technologies to optimize the municipal administration,
encourage smarter payment systems and improve tax revenue.

See here for more information about the evolution between digitization, e-government
and digital government: http://www.oecd.org/gov/digital-government/Digital-GovernmentStrategies-Welfare-Service.pdf
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1.1 MUNICIPAL MANAGEMENT OPTIMIZATION

1.1.A

SEAMLESS ONLINE SERVICES

A good
management is
also a source
of revenue.
Vincent Ncho, Vicegovernor, District of
Abidjan, Ivory Coast.
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SMART technologies offer opportunities for local governments to optimize
management in two aspects: in the services they provide to their citizen
and in the workflows within the administration and in between services.

The most visible impact of the use of SMART technologies in municipal
management has been the “channel shift” of moving transactional services’
delivery from telephone and face-to-face interactions to online platforms.
The kind of transactions that municipalities typically digitize include: paying
taxes, fines and bills, registering businesses, requesting building permits,
drivers’ licenses, applying for passport, enrolling in education institutions,
etc.
Challenges of digitizing municipal services and processes. Even though
municipalities around the world have made considerable progress in moving
transactional services online, there is still a long way to reach seamless
online services’ systems. In fact, we often observe that cities, rather than
providing a single website for the entire institution, have different websites
for each department, and each department has its own IT support team.
This often results in high expense; it is confusing for citizens as they get
lost amongst the numerous websites and the huge quantity of information.
14

SMART solutions. To meet the rapidly evolving needs and expectations
of residents, local governments can use SMART technologies to further
simplify services by moving all transactions in one centralized online
platform and fully automating back offices. To do so, local governments
should aim at building one-stop city services digital platform that gathers
information and enables transactional services from all city departments.
To go further, two-dimensional city websites could be transformed into
interactive digital platforms that connect users with third-party apps
and services, and stream personalised content on local public services,
jobs, local events and news, etc. and provide a space for feedback and
communication between the administration and the citizen. Besides, having
a single online platform for citizens to proceed with their transactions, local
governments must make sure to fully digitize their back office, which means
both automating individual processes and digitizing the organization and
workflow. This means breaking down silos, ensure data sharing, integration
and interoperability between services,
Potential benefits. By offering a single platform that integrates previously
siloed information from multiple departments, and by automating records
and management processes, municipalities increase efficiency both for city
staff and for constituents. Shifting towards online transactions improves
the quality of service delivery by improving access to information and
transparency, and increasing convenience by allowing for quicker processes.
Digitization also generates significant savings for municipalities. According
to a Nesta research1, municipalities could save up to 13 % of their budget
if they implemented simple digitisation programmes, compared to the
status quo. For ambitious cities willing to transform everything they do
with digital technologies (from procurement to how they organise), the
potential savings could be much greater, up to 40%.
The example of Valencia. The city of Valencia, Spain, is a successful example
of both offering online services to citizens and digitizing the back office.
In 2007, the City Council adopted an e-government action plan which,
among other actions, planned the digitalization of all processes and
records. After seven years of preparation, training, mapping, digitalization,
the City launched in 2014, the Comprehensive Electronic Management
Platform (PIAE – Plataforma Integrada de Administración Electrónica)
and the Electronic Office. The PIAE is the internal management software
that allows the municipality to process records electronically throughout
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Digitisation can
generate significant
savings for
municipalities up to

13 %

of their budget with
simple digitisation
programmes, and
up to

40%

for ambitious

ones (from
procurement to
city’s organisation).
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Valencia’s
digitalisation
programme has
reduced operational
costs by
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In addition, even if citizens can process transactions online, many city
departments remain unable to share data easily or are still reliant on manual
processes to make sense of digital transactions. Another challenge that
municipalities face when digitizing processes is that they have to adapt
to different population expectations and profiles. On one side, cities need
to take into account residents with low level of literacy, digital literacy or
limited internet access, in order to avoid exclusion. On another side, cities
have to adapt to the increased use of mobiles to access websites and
services, and constant adaptation is needed as websites become obsolete
due to lack of mobile accessibility.

170 million €
in its first
operational
year, and the
expectation is

to save up to
10 million €
per year.

http://www.nesta.org.uk/sites/default/files/connected_councils_report.pdf
15

the entire administrative circuit. The Electronic Office is the online
platform that enables citizens to perform all administrative procedures
electronically. An electronical management of all procedures and records
increased efficiency and transparency for the municipality, and simplified
administrative procedures for citizens. According to the city council, the
initiative has generated huge savings for the municipality: after one year
operational, the PIAE had reduced operational costs by 170 million euros,
and the expectation is to save up to 10 million € per year.

When you start using SMART technologies in municipal
administration, there usually is a strong reticence to change,
mainly from long-time employees. To ensure the success of
any SMART project, it is of utmost importance that employees
are involved in the whole modernization process since the
beginning, to ensure greater acceptation and endorsement.
Eduardo Jiménez González, ICT Director, Municipality of Cartago, Costa Rica.
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FOCUS ON A CITY EXPERIENCE

MANAGEMENT OF
ONLINE PROCEDURES
MEXICO CITY, MEXICO

The General Coordination of Administrative
Modernization (GCAM) of Mexico City1 is responsible
for designing, managing and coordinating strategies
for innovation, government modernization and
performance, and legal framework improvement. It was
created in 1990 to answer to the urgent need to improve
public management, but it only became a strategic actor
in 2013 when it expanded its competence to the entire
local government and the sixteen “political bureaus”.
Both the State Government and the Political Bureaus
are responsible for delivering transactional services to
citizens. However, until 2012, procedures and services
were registered manually in a paper book that gathered
290 of them. As a result, the procedures management
system was characterized by a lack of standardization,
the duplication of information, the lack of updated
schemes and the complexity and bureaucracy, which
resulted in distrust and uncertainty among citizens
regarding governmental services.

1

General Coordination of Administrative Modernization
Website: http://www.cgma.df.gob.mx/index.jsp
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Mexico City (Federal District) has a population
of 8,851,080 inhabitants (2010) connected to a
metropolitan area of 20 million inhabitants. Every day,
the capital receives an influx transit of around 4 million
people who come to the city for their daily activities. The
annual budget of Mexico City is approximately 9 billion
USD. Mexico City was an administrative bureau of the
national government until 1997, when, for the first time,
citizens were able to elect their mayor and the heads
of sixteen “political bureaus” (Delegaciones Políticas)
which depend administratively but not politically on
the local government. At the end of 2015, the National
Congress approved a constitutional reform creating
the 32ndstate of the Federation, called “Ciudad de
México”, which has now its own local powers (legislative,
executive and judiciary).

ABOUT THE GCAM AND
THE PROCEDURES

© City Clock Magazine

ABOUT MEXICO CITY
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In 2013, the GCAM launched an initiative to digitize
procedures and services’ registration. All procedures
performed both by the State Government and the
political bureaus were collected and registered in an
electronic system to simplify and to remove duplicated
procedures with no added value for the public. To do
so, it created an Electronic register system (Registro
CDMX) and the Procedures website (Trámites CDMX)1.
The project benefited from a $25,000 USD contribution
by the British government to the association, “PIDES
- Innovación Social”2, who developed the website and
effected the training of local officials. The GCAM set
up a team to map all the existing procedures and
services conducted by the 91 different local government
bodies. The team identified 2.385 procedures. Each one
was thoroughly revised, simplified and electronically
registered. The web platform was launched in March
2015, and now provides accurate, reliable and updated
information to the citizen regarding all the procedures
and services registered in the Registro CDMX system.

FEATURES OF TRÁMITES CDMX
The website offers a variety of services to citizens. It provides
information about procedures and services, which are
classified by topics and geo-referenced, being easily accessed
from computers or mobile devices. The system allows citizens

1

Tramites CDMX Website : www.tramites.cdmx.gob.mx

2

More information : http://www.pidesinnovacion.org/
Iniciativas/tramites-cdmx/

to submit formal complains reporting any act of corruption
or unlawful behaviour by the city officials. It contains an
Electronic repository for laws, regulations, decrees, and
other legal documents was created to facilitate access to
information. In the future, the portal will automate certain
procedures to allow citizens to get electronic documents,

communicate with the appropriate service, get a birth
certificate, start a business, deal with construction
permits, register property, etc. As Mexico City residents
are increasingly choosing online payment mechanisms
to pay their bills and taxes (23,4% in 2015), the Trámites
CDMX website will soon offer the possibility for citizens
to pay taxes and other fees through it, this modality will
also be possible through a mobile application “Treasury
CDMX” is being tested since January 2016.
Results – By September 2016, out of the 2.385 existing
procedures, the GCAM team had reviewed 982
procedures (519 from the Local Government and 463
from the political bureaus) and had reduced them to 758
procedures registered in Registro CDMX and published
in Trámites CDMX, corresponding to a reduction of 23%.
The implementation of a unique registration system
and information portal helps the local government to
improve the quality of services thanks to standardized
and detailed information regarding procedures and
services. It also offers legal certainty to the population
and business sector. The initiative should also reduce
management expenses and help fight corruption in
public services.
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THE ELECTRONIC REGISTER SYSTEM
AND THE PROCEDURES WEBSITE

Screenshot of the Tramites CDMX website
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MANAGEMENT PLATFORMS
Big Data. In a technology-driven world, cities are dealing with everincreasing amount of information. Data is produced from different sources
such as Internet of Things (IoT), networked sensors and devices, cameras,
smartphones, social media, and diverse interactions and transactions across
networked systems. And a diverse range of public and private bodies collect
and process such data about citizens and cities including utility companies,
transport providers, mobile phone operators and government institutions.
Big urban data provides actionable information to municipalities to help
understand city dynamics and citizen needs, formulate actionable policies,
and even interpret trends and patterns and predict possible future scenarios.
City dashboards. To manage this enormous quantity of data, local
governments are implementing sophisticated software management systems
that aggregate, process, store and analyse the raw data streams from
different sectoral systems. The data is then transformed into structured and
understandable information that can be visualized through interactive maps
and graphs in central control rooms, online city dashboards and open data
portals. Operation centres allow city managers to monitor services in realtime and make better informed decisions based on reliable and objective
information. City dashboards enable cities to measure progress toward
stated goals against a set of key performance indicators (KPIs) which allow
city managers to continually monitor and improve their strategies. While
dashboards are typically meant for municipal officials, they are increasingly
made publicly available to citizen and local businesses, usually through
open data portals. Examples of cities that have adopted data management
platforms include Rio de Janeiro with its Intelligent Operations Centre1
developed in partnership with IBM, the city of Boston with its “Boston
About Results” (BAR)2 program that tracks city performance, the Dublin
city dashboard3, or the Valencia Smart City Platform4.

When using SMART
technologies, local
governments must
make sure to adapt
the SMART solution
to each category of
people; and to find a
way to communicate
differently with each
one of them. It is
also very important
to make available a
variety of solutions
in order for people
to choose the option
that suits them best,
keeping the choice
between traditional
or SMART.
Frank Batungwe
Timisine, Kampala
Capital City
Authority, Uganda
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1.1.B

Efficiency benefits. Besides allowing for increased visibility of operations
and knowledge-driven decision-making processes as well as service-delivery,
a citywide data management platform improves management efficiency by
eliminating unnecessary duplication and allowing city managers to share
data and work across administrative boundaries and organizational silos.
Distinct departments can see where activities can be mutually supportive
and adopt a collaborative approach, to operate from a common view of
the city as a holistic system. As such, SMART technologies can contribute
in radically transforming the way municipalities work, including how they
are internally organised and manage resources, towards more transparent,
inclusive, innovative and collaborative organisations.

1

http://policytransfer.metropolis.org/case-studies/rio-operations-center

2

http://www.cityofboston.gov/BAR/

3

http://www.dublindashboard.ie/pages/index

4

http://www.uraia.org/case/valencia-smart-city-platform
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We, municipalities,
have a long-term job
to do on adapting
mind-sets and
human resources,
because we cannot
speak of SMART
cities without
speaking of SMART
administration. It is
key to start training
and adapting the
municipalities’
themselves before
starting to use
SMART tools,
and this seems
to be particularly
true in the case
of African cities.
Ouafa Moniati,
Financial Director,
Urban Community of
Marrakech, Morocco
1
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Remaining challenges. Although SMART management platforms and big
data analytics are seen as a fundamental part of a “SMART city” structure,
only a few cities have implemented them (less than 20% of European cities
according to the EU). In fact, due to lack of a standards-framework, these
SMART tools are often proprietary and rarely interoperable with other
platforms, applications and services. The fear of lock-in, coupled with
the high capital and operational costs prevent local governments from
undertaking such initiatives. As international standards are being defined
and more vendors propose new generation of less-expensive, cloud-based
tools such as the Software as a Service (SaaS) model, the number of cities
implementing data management platforms will rapidly increase. While this
may be true for big cities in developed and emerging economies, smaller
cities and low-income cities still have a long way until they sort out the
necessary underlying digital infrastructure to deploy such sophisticated
platforms.
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E-GOVERNMENT FOR IMPROVED
MUNICIPAL FINANCE
WORLD E-GOVERNMENTS ORGANIZATION OF
CITIES AND LOCAL GOVERNMENTS (WEGO)

The World e-Governments Organization of
Cities and Local Governments (WeGO) is an
international organization of 101 cities and local
governments that pursue sustainable urban
development based on e-Government and ICT. WeGO
helps its member cities pursue Smart and Sustainable
Solutions through Digital Capacity Building Programs,
IT Consultation & Pilot Projects, Knowledge Sharing
& Networking, and International e-Government
Competition (WeGO Awards).

E-GOVERNMENT AND
MUNICIPAL BUDGETS2
E-Government programs have a wide range of effects
on municipal budgets, ranging from immediate and
direct effects to long-term and less-visible effects.
While the ultimate objective is, of course, delivering
the best services to citizens at the lowest cost, not every
program needs to have such a direct linkage to impact
the municipal budget. While a policy that cuts paper
consumption or reduces process time for productivity
has quite obvious and traceable impact, harnessing
citizen input through social media or analysing big
data may lead to more agile, better-focused policies
that in turn create efficiency and cost savings down the
road. Seoul, for example, has utilized Big Data based
on late-night mobile phone call volumes collected by
a telecom company as well as taxis called late at night
to create efficient routes for the popular Seoul Night
Bus, also known as “Owl Bus” system. In Barcelona, Big
Data is being utilized at the city’s largest annual festival,
La Mercé. Weather, GPS, social media, traffic, parking
data, and many others are providing the Barcelona
City Council with insights into providing safer, more
enjoyable events for its citizens.

1

www.we-gov.org

2

The Focus Box was elaborated by WeGO, with special
thanks to Ms. Mijung Kim of Yong Consulting for
assistance in the research for this Focus Box and for
the valuable contributions of WeGO featured member
cities.

A holistic framework for e-Government should therefore
employ a balanced approach that facilitates citizen
participation, learn from that feedback towards better
policies, improve internal business processes, and
eventually reap the revenue increases and cost savings
of these better programs. With this improved budget,
the citizens ultimately benefit from better-funded
programs.

BALANCED SCORECARD
FRAMEWORK
The following Balanced Scorecard Framework applies
a business model to municipal e-Government. On one
half of the framework, the more intangible perspectives
of e-Government, citizens and learning and growth are
represented. Satisfaction and participation both make
up the citizen perspective. Learning and growth aim
at quality improvement and capability building. The
other two elements present more concrete perspectives:
internal (i.e. more efficient process cycles and faster
turnaround times) and financial (revenue increase and
cost savings). The output of the four perspectives, when
they are successful, is that the municipal government
achieves its vision for the city, which may vary across
contexts.

1
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ABOUT WEGO1:

Financial

Internal
(Process)

Vision
& Strategy

Citizen

Learning
& Growth
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In practice, no municipal policy framework will ever
perfectly execute each aspect of this model. Here at
WeGO, our directive leads us to learn from the obstacles
our members have faced and apply the lessons learnt
and best practices towards having the most successful
future programs. Here is a more detailed look at some
of examples from our valued member cities:
Frankfurt, has overcome fractionalization problems by
creating a one-stop portal for civic participation. With
a population of 724,486, Frankfurt is the fifth largest
city in Germany and among the richest in all of Europe
(GDP per capita of $95,491 USD), with a government’s
operating budget of over $3.7 billion USD, which allows
them freedom to pursue more advanced ICT programs.
One such program is their civic participation portal,
“Frankfurt Asks Me”, which acts as a clearinghouse for all
citizen participation, distributing the input to whichever
department is relevant, as well as a multi-client tool.
With an annual operating cost of $11,000, it is a costeffective resource that aims to facilitate citizens having
an active role in their civic system. The time-efficiency
of centralizing the various participation mediums and
also the reduction of paper-waste have both benefited
the city’s budget. From a long-term point of view, the
data collected from this tool may even lead to more
cost-efficient allocation of municipal resources. The
city initially experienced some obstacles due to various
departments’ reluctance to share information. However,
over time, and with sufficient training, the departments
gained familiarity with the program and participated
more enthusiastically.
Moscow has updated its infrastructure and educated
employees in order to streamline its medical system
online. The most populous mega city in Europe with
16,800,000 residents in its urban agglomeration,
suffered a near crisis in its health care system in the
wake of the collapse of the Soviet Union. Inefficiency not
only had an impact upon the cost of running health care,
but chronically-long waiting times for health services,
and lack of doctors and facilities led to decreased life
expectancies. Burdensome amounts of paperwork
consumed the time of employees, patients, and doctors.
However, these conditions have been overhauled
immensely. While ICT was only part of many reforms
that ameliorated conditions in Moscow, the innovative
Unified Medical Information Analytical System (EMIAS)
has reduced costs and improved medical service in
numerous ways. E-prescriptions have saved time and
allowed doctors to dedicate more time to their medical
work. Online booking has drastically reduced the queues

for patients, and live data and centralized information
in the EMIAS Monitoring Centre have allowed the
Department of Healthcare to operate more efficiently
and make more informed decisions. While the indirect
savings are impossible to calculate, labour hours saved
from increased efficiency amount to over $9.8 million
USD annually, and reduced document printing saves
the government over $290,000 USD per year. Moscow
overcame many standard obstacles to implementation,
such as the need to enact legislation for electronic
documentation, the need to educate employees, and
the lack of existing infrastructure. To overcome these
difficulties, and legislation was passed, continuous
education programs to train employees carried out,
new infrastructure was phased in by stages. Adding to
infrastructural difficulties, no suitable software for such a
project existed, and so Moscow took the bold approach
of developing their own software for EMIAS, which it
successfully accomplished.
Addis Ababa is currently exploring how to work around
legislative and budgetary challenges to implement an
e-Office system aimed at increasing administrative
efficiency. With its ICT still developing, its e-Government
programs are focusing upon the digitization of
documents and processes with plans to expand into
further programs in the future. WeGO conducted a 2013
feasibility study for an e-Office program, the intended
output of which would lead to less paper consumption,
faster processing cycles, and fewer lost documents (lost
documents often lead to a costly complaint process).
Challenges presented by such a context however,
included a lack of legislative framework to allow for
such a system, budgeting for implementation, and
stakeholder buy-in from government staff who may
initially feel inconvenienced by training and changes
to their routine. WeGO is committed to providing
knowledge-based solutions learnt from other members
that have overcome similar challenges.

1
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EXAMPLES
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FOCUS ON A REGIONAL PERSPECTIVE: ASIA

INTERVIEW WITH VIJAY JAGANNATHAN,
SECRETARY GENERAL
CITYNET

About CityNet1: Established in 1987, CityNet is an
association of urban stakeholders that gathers 135
municipalities, NGOs, private companies and research
centres. CityNet’s mission is to connect urban actors
to exchange knowledge and build commitment to
more sustainable and resilient cities across the Asia
Pacific region. Through capacity building, city-to-city
cooperation and tangible projects, CityNet helps its
members respond to Climate Change, Disaster, the
Sustainable Development Goals and rising Infrastructure
demands.

ACCORDING TO YOU, WHAT ARE
KEY CHARACTERISTICS OF THE
ASIAN CONTEXT REGARDING SMART
TECHNOLOGIES? AND HOW HAVE
ASIAN CITIES BEEN USING SMART
TECHNOLOGIES TO POSITIVELY
IMPACT MUNICIPAL FINANCES?

1

run hackathons to encourage young people to suggest
innovative apps to enhance city management.
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The first characteristic of Asia is the rapid spread of
smartphones: the number of smartphone users in the
region is expected to reach nearly 1.5 billion by 2019,
and to grow further at a faster pace than the rest of
the world. The second characteristic is the familiarity of
young residents with software apps. They have become
a digital tech-savvy generation, from mobile learning
to social media and games. Most of the time spent on
mobile devices is for usage of the apps. And third, games
greatly enhance the potential of applying ICT to improve
governance and accountability. An interesting example
is the “Block by Block” initiative led by UN-Habitat in
partnership with Mojang that uses Minecraft (digital
lego) to design public spaces by engaging community
for participatory public space design, enabling the youth
to identify and visualize their needs. Block by Block
reaches groups such as urban poor and children who
are often not included in the decision-making processes.
Asian cities have begun to appreciate the power of
big data analytics and cloud computing to improve
urban management. We are seeing cities as diverse as
Kathmandu (Nepal), Makassar and Sidoarjo (Indonesia)

1

IN YOUR OPINION, WHAT
ARE THE MAIN CHALLENGES
THAT LOCAL GOVERNMENTS
IN THE REGION FACE WHEN
DEVELOPING SMART PROJECTS?
Technology is an instrument to enhance transparency,
accountability and participation and not an end in itself.
There are two key challenges in optimizing the use of
technology: first is to develop cost effective solutions
without creating significant burden to the public purse;
second is to be wise in dealing with various vendors
or providers in order to avoid irrelevant services. City
government has to prioritise citizens first and ensure
their satisfaction with government services.

http://citynet-ap.org/
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I would suggest three main points to cities that would
like to engage in ICT projects: Review options, check with
peers and do not sign on with vendors offering magic
solutions. Before a city makes any decision, they need to
review the available options thoroughly by elaborating
both the advantages and risks that might occur in
short, mid and long-term. Organisational synergy
among relevant departments need to be developed in
order to make the right and informed decision. City
governments also need to realise that there are no ICT
vendors that can offer a quick and magic solutions to
improve municipal finances, they need to combine all the
necessary components for the citizen’s interest and it is
a process. We believe that peer to peer learning among
cities is the way to go.

PLEASE MENTION EXAMPLES
OF CITYNET ACTIVITIES
REGARDING THE USE OF SMART
TECHNOLOGIES IN ASIAN CITIES.
CityNet has partnered with Microsoft and developed
two main initiatives.
Since 2014, CityNet and Microsoft have held CityApp,
an innovative series of events designed to create web
and mobile applications to help citizens, businesses
and governments better address urban challenges. It
is a method to employ technology in ways that are
citizen-centred, responsive and efficient. Tapping into
the talent, creativity and commitment of start-ups,
local NGOs, government officials and hundreds of

young software developers, CityApp seeks to catalyse
technological and social transformation through web
and mobile applications. In Sidoarjo, for example, the
local government launched the winning app, M-Bonk,
for public use. It enables citizens to report poor road
conditions to the local governments for prompt
actions, using their smartphone’s GPS. Improved road
infrastructure means faster and more reliable travel
times which eventually bring benefits to the city.
Another initiative was the production of a White
Paper that included a survey on the benefits of cloud
computing and its applicability to cities. The advantages
of cloud adoption were found to be relatively wellknown amongst senior city officials. Over 80% of those
surveyed acknowledged that cloud computing can
deliver a variety of benefits for Asian cities. It debunks
some of the common misconceptions around cloud, such
as high security risks and costs. In order to address Asian
cities urban challenges (providing reliable and equitable
services, ensuring equitable access to services, ensuring
environmental sustainability, etc.), you need a common
platform that can integrate the various performance
indicators and start measuring performance. In order to
do this, cities need a proper infrastructure and ICT has
proven to improve municipal governance and finance
in many cities in the region.

1
DIGITAL GOVERNMENT

BASED ON YOUR EXPERIENCE,
WHAT ADVICE AND
RECOMMENDATIONS WOULD
YOU GIVE TO CITIES WISHING TO
ENGAGE IN SMART PROJECTS TO
IMPROVE MUNICIPAL FINANCES?
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1.2 SMART PAYMENT

1
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Payments for services are at the heart of a city’s economic activities. Money
flows both in two ways, from citizen and businesses to the local government,
and from the administration to citizens and vendors. The first flow includes
transactions such as taxes (property taxes, sales’ taxes, etc.) and fees
(parking fees, business licenses, building permits, fines, etc.), while the
second flow includes payment of salaries to city employees, procurement of
goods and services from suppliers and disbursement of benefits to citizens.
This makes payment systems an important target for modernization. By
digitalizing both disbursements and collections, a city can increase both
revenue collections and generate savings due to increased operational
efficiency.

1.2.A

PAYMENT FROM CITIZENS
TO LOCAL GOVERNMENTS
Facilitating payment of taxes and public fees can help municipalities increase
their revenue: if citizens and businesses find it easier to pay taxes, they
might be more willing to comply. This is particularly important in low-income
countries where informality is high, and where obstacles to pay taxes (long
queues in municipal halls and in banks, etc.) are one of the reasons for the
poor local revenue collection system. Tools for smarter payment may include:
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• Electronic payment (e-payment). An increasing number of local
governments around the world are creating web interfaces that centralize
information about all public processes and allow for online revenue
collection and payment of taxes, fines and other fees. These electronic
forms and auto fill features can save money and time both for the citizen
and for the administration, while reducing errors. According to the Smart
Cities Council, electronic payment platforms can contribute to an increase
of revenue by 5%1.
• SMART cards and digital wallets. Hundreds of cities already use
SMART cards to facilitate payment for public services, and especially
for transportation services. Increasingly, SMART cards are becoming
digital, where smartphones combined with NFC technology (Near Field
Communication), are used as a single interface to allow for payment
of a variety of services, both private and public (loyalty programs,
transportation tokens, movie tickets, etc.). While digital wallets are
particularly suitable in developed cities, where a significant size of the
population has smartphones and access to bank accounts and credit
cards, local governments in the developing world are developing solutions
adapted to local context to facilitate payment through simple mobile
phones and without the need for bank accounts (Mobile Money being
the most famous and successful example).

Electronic
payment
platforms for
taxes and fees
can contribute
to an increase
of municipal
revenue

by 5%.

In cities with an important informal economy, it is difficult for
local governments to finance urban projects. SMART technologies,
such mobile payments, can represent a big opportunity to
recover this lost revenue. However, to ensure the success of
such initiatives, it is essential to deploy sensitization campaigns
for the taxpayer to familiarize himself with the new system.
We need to combine the use of technology with both punitive
and incentive policies to facilitate the transition towards new
payment systems. An interesting way to convince informal
traders to pay their taxes is to negotiate with the heads of
each sector; and to offer them concrete services to improve
their working conditions in exchange for paying taxes.

DIGITAL GOVERNMENT

1

Denise Fampou Tchaptchet, Mayor of Douala II, Cameroon

1

Source: The Readiness Smart Cities Guide: http://SMARTcitiescouncil.com/resources/
SMART-cities-readiness-guide
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THE LOCAL GOVERNMENT ECONOMIC
SERVICES COMPANY AND THE PANGO
PARKING PAYMENT SYSTEM
UNION OF LOCAL AUTHORITIES OF ISRAEL (ULAI)

for, infrastructure and urban development projects.
Although ULAI only owns small shares in the bank’s
budget, ULAI holds 17% of the voting rights in the
bank’s general assembly.

• The Israeli Bank of Local Authorities, created in
1953 to provide financial services to local councils
and municipalities, including the transfer of central
government funds, access to low interest credit

1

Union of local authorities of Israel (ULAI): http://www.
masham.org.il/English/Pages/AboutUS.aspx

• The Automation Technologies Group (ATG) 2,
established in 1967 offers support to the development
and operation of information and technology
systems. It provides computer processing services
to municipalities and related bodies. With more than
400 employees, the company works with 200 Israeli
local governments, municipal companies, schools,
and other local public organizations. The company
offers Management Information Systems solutions in
areas such as financial systems, payroll and human
resources, engineering and geographic information
systems (GIS), water and sewage services, social
welfare, etc. It offers support to implement systems
for improved communication with residents (local
authorities’ websites, online services to facilitate
tax payments, school registration, development
of mobile applications, making payments secure,

2

The Automation Technologies Group (ATG): http://
www.ladpc.co.il/about/Pages/eng.aspx

1

© Ksenia Smirnova

Israel has a population of 8.5 million (2016), 92% of
which lives in urban areas. The Union of Local Authorities
in Israel (ULAI)1 is a non-profit organization established
in 1938 gathering more than 250 local councils and
municipalities. ULAI is an umbrella organization that
represents the common interests of Israeli local councils
and municipalities before the Israeli parliament, central
government and other official public institutions in
municipal matters. ULAI also offers professional advice
and provides training programs for municipal employees
about education, welfare, economy, water, security,
gender issues, labour relations and legislation. The
Union of Local Authorities of Israel counts with several
subsidiary companies, including:
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ABOUT ULAI AND ITS
SUBSIDIARY COMPANIES
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• The Local Government Economic Services Ltd (LGES)1.
Established in 1974, the LGES assists municipalities to
streamline public projects in a wide range of municipal
activities. LGES had an annual turn-over of 1.2 billion
euros in 2015. The company’s goal is not to make
profit but to serve local governments. Every year,
2/3 of the annual profits are redistributed to the
municipalities according to the amount of transactions
the municipality had that year with LGES, while the
rest covers operational costs. The independence of
the company is ensured by a board composed by
mayors, city directors, professionals and politicians.
One of the main services is the development of a
system for collective procurement, where the LGES
acts as purchasing agent for a consortium of local
governments and offers assistance to municipalities
to conduct tender processes to purchase goods
and services and to provide assistance with service
contracting.

1

Company of Public services: http://www.mashcal.co.il/
MashkalEnglish/Pages/default.aspx

ABOUT THE PARKING PAYMENT
SYSTEMS IN ISRAEL
Parking payment systems are important both for
urban spatial planning and to ensure a fixed source of
revenue to local authorities. Although parking fees may
not represent an important part of municipal income
(usually, less than 5% of own source revenues of Israeli
cities) and it concerns mainly medium and big cities,
it is useful that local governments build favourable
conditions to collect and enforce parking payment, as
collecting local taxes and service fees effectively and
using them efficiently allows a local authority to offer
better public services to its population. In Israel, drivers
can either pay in cash in parking vending machines, for
a specific time duration. The can also opt for prepaid
parking devices such as the EasyPark, a national
electronic parking card that can be bought at post
offices and gas stations. Once activated, the driver sets
the device for a specified amount of time or either for
an indefinite time until returning to the vehicle. Finally,
they can also use pay-by-phone technology with the
apps Cell-o-Park or Pango, which can be used both for
parking spots on the street and for parking lots.

1
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etc.). Assistance with information systems for the
management of municipal income and billing and
debt collection services (automatic and operator
answering services, call service centre for payments,
parking fines, municipal taxes, management and
operation of water consumption, levies, educational
fees, construction fees, welfare services, etc.).

THE PANGO APPLICATION
Pango2 is an app created in 2006 by an Israeli startup offering a cashless pay-by-phone payment system
for curbside parking in urban centres. Pango is an
easy-to-use application adapted both to Smartphones
and simple mobiles. Drivers can pay parking either
through SMS, calls or via the app. After dialling a

2

About Pango in Israel: http://en.pango.co.il/ About
Pango worldwide solution: http://pango-parking.com/
andhttp://www.mcp-parking.com/how-it-works
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simple access code, the driver is connected to a call
centre that identifies the car’s location and authorizes
parking. When leaving the parking spot, the driver again
contacts the centre (through SMS, call or App) to end
the parking period. The driver receives a reminder on
his phone when the parking time is about to expire
and it is possible to extend the time remotely. If the
driver is early, he can use the “un-park” option to be
billed only for the time he has parked the vehicle. The
Pango application was created to facilitate parking
payment, but ten years later, the application also offers
services such as payments for car washing, gas stations;
information about local rates and regulations to avoid
parking fines and a feature to help drivers locating their
cars in a map. In July 2016, a navigation map to identify
available parking spots was developed in partnership
with other Israeli start-ups Parko and Anagog1. Because
a vast majority of car owners in Israel use Pango, the
company has collected valuable data on parking habits
and this allows the application to use crowdsourcing and
GPS to give drivers the most accurate info about parking
availability and steer them to spots about to become
available. Pango combined with Parko is a complete
urban mobility app that helps with traffic, parking
identification and cashless mobile SMART payment, all
in one.

and parking lots. Pango is the 4th most downloaded app
in Israel (after Facebook, WhatsApp and Waze) and is
expanding to other countries, having already signed
agreements with 60 cities around the world. From the
municipalities’ point of view, the Pango parking payment
system allows municipalities to improve management
efficiency by:

IMPLEMENTATION

• Reducing operational costs thanks to a reduction in
bureaucracy. The Pango payment system avoids the
need for a costly infrastructure by providing a riskfree solution with no upfront costs. It can work in
parallel to the existing conventional parking payment
methods.

• Facilitating enforcement and control. Since the App
is connected to the municipal parking database,
enforcement agents know exactly which vehicles are
illegally parked.
• Enabling municipalities to better plan their
expenditures as the system guarantees a regular and
immediate municipal income.
• Improving compliance for parking payment. The
system brings benefits for the drivers who gain
from a centralized, nationwide, efficient, simple
and convenient solution. An easy-to-use payment
method enhances residents’ positive perception of
the municipality and increases the driver’s willingness
to pay for parking services.

• Increasing municipal revenues. Pango estimates that
municipal revenue increases by 25% in 5 years2. In
addition, the income from parking collected by the
LGES in 2016 was $ 66 million USD (250 million
shekels), redistributed to 50 cities.

1
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The parking payment system was developed by the
start-up Pango and a partnership was established with
LGES and ULAI to scale-up the use of the system by
Israeli local governments. The fees are collected from
the parking payment through mobile payment by Pango
and transferred to the LGES that reverses it to the
municipality where the fee has been paid. Both Pango
and the LGES keep 1 or 2% of the transaction to cover
operational costs. In 2016, 50 Israeli cities were part of
the agreement.

• Increasing transparency. For example, Pango produces
monthly automatic reports which inform where and
for how long each vehicle has been parked.

RESULTS
According to Pango, the project has allowed for an
important transfer of payments from traditional means
(prepaid cards, meters, on-car devices) to mobile
payment: the percentage of cellular payment compared
to other payment methods jumped from 10 to 70%.
Currently, nearly 85% of Israeli drivers use the Pango
App (1.5 million subscriptions for 3.09 million motor
vehicles in 2015) and has more than 500 private garages

1

More info: http://www.israel21c.org/parking-your-carjust-got-easier-thanks-to-israeli-tech/

2

Source : http://www.mcp-parking.com/component/
content/article/2/22-case-study
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Digitalized processes of disbursements from governments to citizens,
employees and vendors help local governments reduce expenditure and
improve operational efficiency. Examples of how SMART technologies can
be used in disbursement processes include:
Disbursements to citizen. This includes payment of social benefits, tax
reimbursements, public servants’ salaries, and financial support to small
businesses, among others.
Payment of salaries and social benefits with prepaid debit cards. According
to the Smart Cities Council, electronic payment of salaries and other
benefits can reduce operational costs by 60%1, and contribute to fight
corruption (particularly important in low-income countries). In Egypt,
the Ministry of Finance implemented in 2013 a program with Microsoft
to pay employees’ salaries with prepaid debit cards2. In August 2016, the
Government of Jakarta, Indonesia, launched a pilot project to disburse social
service benefits to low-income households by electronic payment via the
SMART Prosperous Family Card, in order to track down the payments and
ensure it reaches the intended beneficiary3. Similarly, the City of Ontario,
in Canada, created in 2013 the “City Services Benefit Card” 4 which allows
the city to disburse assistance to the population that does not have bank
accounts. Other cities, for example in the United States such as Oakland
and Richmond have created municipal ID programs5 that contain a prepaid
debit component. The goal of such programs is to provide undocumented
residents (immigrants, homeless people, etc.) with a recognition as citizens,
to increase their security and facilitate access to local public services and
open bank accounts. As the basic cardholder information is stored in a
central database, this facilitates the transfer of social benefits from various
city administration departments.

Electronic
payment of
salaries and
other benefits
can reduce
operational costs

by 60%,

and help to fight
corruption.
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GOVERNMENT PAYMENTS TO
THE CITIZENS AND VENDORS

Financial support to local businesses. An interesting example has been
reported in UK where local councils are using a FinTech platform to
channel funding to local businesses to stimulate local economic growth
and employment. The council of Lambeth announced in August 2015, the
launch of a “Local Business Lending Partnership”, which is a pioneering
new scheme where the council will lend money directly to businesses based
in Lambeth using the Funding Circle’s peer-to-peer platform. Launched in

1

Source: Readiness Smart Cities Guide: http://SMARTcitiescouncil.com/resources/SMARTcities-readiness-guide

2

http://SMARTcitiescouncil.com/resources/egypt-ministry-finance-prepaid-payroll-card

3

https://govinsider.asia/innovation/jakarta-pilots-electronic-social-servicepayments/?ct=t(GI_WSub194.1)&mc_cid=f6cfc0c98b&mc_eid=7962beb331

4

http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=95baa81204bc0410VgnVCM10
000071d60f89RCRD&vgnextchannel=36b2d08099380410VgnVCM10000071d60f89RCRD

5

http://www.secureidnews.com/news-item/cities-start-issuing-municipal-id-cards/
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Payment to suppliers for goods and services. Both national and local
governments have been using SMART technologies such as e-procurement
to increase efficiency and generate savings in procurement processes. In
these systems, the entire procurement process is integrated in an electronic
platform and all public tenders and contracts are published online. Such
a tool enables cities to get real-time access to a database of suppliers to
make price comparisons and make sure to get a fair price, and thus, increase
competition. By replacing printed purchase orders with electronic ones,
administrative burdens are reduced and procurement procedure deadlines
are shortened, thus lowering operating costs. Estimates from the Smart
Cities Council2 indicate that cities could save up to 30% of operational costs
with e-procurement. In addition to efficiency, e-procurement systems can
provide integrity benefits, help in the fight against corruption by limiting
direct interactions between officials and potential suppliers, and ensure
that officials have access to relevant and useful data regarding prior vendor
performance, bribery condemnations and other integrity breaches, which
can be listed in public debarment databases. In fact, it was found that 57%
of cases presented at the OECD anti-bribery convention between 1999 and
2014, involved bribes to obtain public procurement contracts3.
One of the most advanced and successful examples is the Korean Online E-Procurement System (KONEPS)4, a fully integrated, end-to-end
system that covers the entire procurement cycle electronically (including
registration, bid notice, tendering, contracts, inspection and payment). All
related documents are exchanged online, including automatic collection
of bidder’s qualification data, delivery report, e-invoicing and e-payment,
and information is provided on a real-time basis. As all public organizations
are mandated to publish tenders through KONEPS, by 2012, 45,000 public
entities interacted with 244,000 registered suppliers and over 62.7% of
Korea’s total public procurement was conducted through the system5. The
system has boosted efficiency in procurement, and significantly reduced
transaction costs. The system has also increased participation in public
tenders and considerably improved transparency, eliminating instances of
corruption by preventing illegal practices and collusive acts. It is estimated
to have delivered $48 billion USD in savings alone in 2010. E-procurement
platforms are not necessarily initiated by governments: in Ukraine for
example, Transparency International partnered with a hundred entities in
the private sector, the civil society and government institutions to create the

1

https://www.fundingcircle.com/blog/press-release/lambeth-council-to-finance-localbusiness-growth-through-funding-circle/

2

Source: Readiness Smart Cities Guide: http://SMARTcitiescouncil.com/resources/SMARTcities-readiness-guide

3

http://www.ethicalsystems.org/sites/default/files/files/OECD%20Foreign%20Bribery%20
Report.pdf

4

https://www.pps.go.kr/eng/jsp/koneps/overview.eng

5

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=GOV/PGC/
ETH(2014)2/REV1&docLanguage=En

Technologies might
help municipalities
to build a tax culture.
But dialogue with
all parties involved
and political
leadership are key to
ensure the success
of any SMART
project. A strong
communication
campaign about
the advantages of
using technological
options is often
necessary to bring
people close to
use the SMART
services instead of
the traditional ones.
Enock Arinda, Expert on
decentralization and
fiscalization, Rwandan
Association of Local
Governments (RALGA)
1
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August 2010, Funding Circle1 is an online marketplace where investors, big
and small, can directly lend to small businesses. Until 2015, more than £750
million of loans had been lent to over 9,000 small businesses across the UK.
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portal ProZorro1 in 2015. In less than one year since its creation, the portal
has already resulted in 12% savings. Typically, it is recommended that local
governments complement electronic disbursement systems with didactic
transparency portals to ensure that citizens can “follow the money”. The
Slovakian example is particularly interesting as it has created a tool useful
not only to government agencies in improving procurement processes, but
also to citizens in increasing social control. In fact, the country’s online portal
was visited 480,000 times between 2011 and 2015, which corresponds to
11% of the Slovakian adult population2.

Cities could
save up

to 30%

of operational
costs with
e-procurement.

Besides increasing the revenue of the municipality, electronic
systems of payment make transactions more convenient for the
citizen, increasing satisfaction with services provided. However,
people are still reticent towards using new technologies. Fear
of change is still very strong amongst the municipal officials
and population. It is important that the municipality offers as
much information as possible about how the system works
Nikolas Estafhiou, Director of Innovation, Municipality of Nicosia, Cyprus
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1

http://bi.prozorro.org/ and https://www.one.org/international/follow-the-money/casestudies/public-procurement-transparency-generates-12-savings-of-public-funds/

2

http://www.transparency.org.uk/who-knew-contracts-could-be-so-interesting/
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E-PROCUREMENT
INDONESIA

CONTEXT

© Everyone Torpedoed Starco

Corruption is one of the most serious problems facing
public institutions in many developing countries,
including Indonesia. According to Transparency
International, in the year 2015, Indonesia was ranked
107th out of 175 countries comparing how corrupt
countries’ public sectors are perceived to be. Many
cases of corruption in public institutions in Indonesia
take place in the procurement processes of goods and
services. An example is collusion between contractors
and public officials, resulting in poorly qualified
contractors getting contracts, and therefore overpriced
contracts and projects of poor quality.

The national policies on e-Government and
e-procurement, called INAPROC1, were initiated in
2008 with the aim of reducing bureaucracy and
improving cost effectiveness and efficiency in public
sector spending, as well as increasing transparency
and accountability in the fight against corruption.
Indonesian’s e-procurement regulations oblige all
government institutions to procure goods and services
electronically: while central government offices must
use 75% of the allocated budget, local government
offices must use 40% of their budget. The National
Procurement Agency (LKPP) is in charge of formulating
and improving the procurement policy; regulating the
system to ensure that e-procurement processes are
efficient, effective, transparent, competitive, fair, and
accountable; and providing mainframe websites for all
Indonesian government institutions. All government
institution (Ministries, State-Owned Enterprises and
local governments) has a Procurement Service Unit
(ULP) which is in charge of leading the goods and
services purchase digital processes. The web platforms
allow local governments to centrally post requests for
proposals on all of the projects it plans. Contractors

1

can then bid on multiple projects and check who has
won which ones, how much they bid, and the technical
details of their proposal. The e-procurement system
enables agencies across ministries, provinces and cities
to track their expenses, share financial data, compare
costs and prices and renegotiate where they find that
others have gotten better deals.

RESULTS

1
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CHARACTERISTICS OF INDONESIA’S
NATIONAL E-PROCUREMENT POLICY

Gains in efficiency in government agencies – Since
the initiative begun in 2008, an increasing number of
tendering processes in government institutions has been
carried out through e-procurement, increasing from
33 to 98,272 tenders in 2008 and 2013 respectively. A
total of 222,280 tendering processes were conducted
over the period, all together totalling to $21 trillion USD
(IDR 275,587 trillion). Digital procurement processes
create greater transparency and accountability between
government, industry and citizen along the entire

Most information of this case study comes from
the following reports: https://www.researchgate.
n e t /p u b l i c a t i o n /2 5 9 4 67 75 6 _ W h a t _ I s _ t h e _
Status_of_Indonesian_E-Procurement
and
http://
w w w.e m e ra l d i n s i g h t .c o m /d o i /p d f p l u s / 1 0.1 1 0 8 /
IJPSM-03-2015-0035 and http://www.davidpublishing.
org/Public/uploads/Contribute/556541de5ac26.pdf
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Disparities in implementation – Despite the important
increase in the use of e-procurement system, as of 2012,
only 10.26 % of the central government institutions
procurement budget and 10 % of the local governments
procurement budget went through the e-procurement
system, with wide variations among cities. In fact,
although local governments use the system more than
national governmental institutions, disparities are still
important and depend from the capacity and the size
of the administration. Local governments only use
e-procurement to procure a small portion of their total
budget: for instance, the purchase of goods and services

through e-procurement of Provincial governments
corresponded to 36.58 % of their budget in 2011, and
increased sharply to 62.31 % in 2012. However, the
regency and city government procurement in 20082013 only reached an average of 8.84 % of their budget.
Although the national target is 40 %, it is reported that
only 18 local governments are using e-procurement to
procure more than 20% of their procurement budgets.
Estimates indicate that, if all government agencies were
using e-procurement, the government could save up
to 30% of its total budget1. Disparities are mainly due
to the lack of telecommunication infrastructure at the
level of the local government, resulting from Indonesia’s
archipelagic geography (urban areas on the mostpopulous islands of Java and Bali have much better
information access compared to other areas).

CHALLENGES AND
RECOMMENDATIONS
Key issues that ensured the success of e-procurement
policies at local level in Indonesia include: a strong
political will to fight against corruption; the adoption of
basic regulations at local level and having the influential
support from legislators and guidance from central
government; investing in the necessary resources,
mainly human (training and change in management)
and infrastructure (systems, bandwidth and electricity);
ensuring the autonomy of the municipal procurement
service unit, to avoid risks of corruption.

1

Source regarding potential savings: https://govinsider.
asia/innovation/three-indonesian-e-governmentprojects-to-watch/
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contracting process. By improving market access and
increasing competition between contractors, digital
procurement processes enable government agencies
to get lower prices, while also increasing time efficiency
on the procurement process and generating cost savings
by eliminating office stationery, and cutting expenses
of transportation, accommodation, consolidation, and
printing. The e-procurement system has had important
financial impacts to national and local governments
altogether. LKPP reported that from 2008 to 2013, the
Indonesian government institutions have saved $26
billion USD (IDR 33.9 trillion), corresponding to 10.89%,
of which $10 billion USD (IDR 13.5 trillion) worth of
national financial efficiency were saved in 2013 only.
In the City of Surabaya, for example, the adoption of
an e-procurement system in 2008 has led to a budget
saving of $ 107 million USD (IDR 1.392 billion) until
September 2012, corresponding to 26.96% of its budget.

Screenshot of the Indonesian e-procurement system
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MOBILE MONEY
Mobile Money is an electronic wallet service that allows users to store,
send and receive, cash-in and cash-out money, and make payments using
their mobile phones, both SMART and basic feature phones. At the end
of 2015, there were 411 million user accounts (a 31% growth compared to
2014) in 93 countries (mainly Africa and Asia) from 271 service providers1.
It was initially created in Kenya in 2007 with the goal to allow small rural
producers to realize personal payments, and that way, foster financial
inclusion as Mobile Money appears to be an alternative to bank accounts.
While most of Mobile Money payment systems have been initiated by
private telecommunications companies in Asian and African countries, it
has opened the door to innovation in public services and is increasingly
adopted by national and local governments and used for public purposes.
For example, local governments can use Mobile Money services to:
• Enable payment of taxes. An increasing number of countries and cities,
mainly in Africa and Asia, are enabling citizens to pay their taxes through
Mobile Money. Some examples include: Kenya, Mauritius, Rwanda, Tanzania,
Uganda, Philippines. It is important to note that in these countries, tax
payment via Mobile Money is not marginal, as in 2012, in Tanzania, more
than 15% of the tax base used mobile money to pay taxes. Allowing for tax
payment with Mobile Money in low-income cities brings several benefits
both to citizen and local governments. It offers increased convenience
to citizens by facilitating payment, reducing distances travelled and
loss of time in queues at tax offices and banks. As such, Mobile Money
systems remove barriers to compliance and decreases tax avoidance. In
particular, it enables expansion of taxpayers’ base by reaching citizens
that live in informal settlements (people do not need to have an address
to have a Mobile Money account or to have a smartphone) and bringing
citizens that do not have a history of paying taxes, typically, people and
businesses from the informal to the formal sector. In addition, it reduces
paperwork and check processing, leading to savings in operational costs.
By eliminating cash payment and intermediary agents and increasing
transparency, traceability and real-time control, Mobile Money helps local
governments fight fraud and corruption. All this contribute to significantly
increasing municipal revenue and strengthening municipalities’ financial
capacity to provide quality services.

SMART
technologies can
bring fundamental
changes in
municipal
management and
thus improve
performance and
reduce costs. But to
ensure the success
of an online revenue
management system,
political leadership,
communication
to citizens, a
capacitated
municipal team and
strong partnerships
are the key.
Frank Batungwe
Timisine, Business
Processes Manager,
Kampala Capital City
Authority, Uganda
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1.2.C

• Facilitate payment of bills. An increasing number of utilities for services
such as electricity and water in developing cities are allowing payment
via Mobile Money. Despite an increase in accepting payment for public
services with Mobile Money, it is estimated that bill payment only
represents 9% of all mobile money transactions on a global scale2. In
Nairobi for example, the Water and Sewerage Company, in partnership

1

http://www.gsma.com/mobilefordevelopment/wp-content/uploads/2016/04/SOTIR_2015.
pdf

2

Source : https://www.theguardian.com/global-development-professionals-network/2015/
apr/29/12-ways-mobile-money-can-go-further-development-financial-inclusion
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with the World Bank, launched in 2015 the Jisomee Mita programme
(“Read Your Meter” in Swahili)1, in order to improve access to water in
slums. The project allows residents to pay for water bills using M-Pesa,
the Kenyan Mobile Money service. Every house is equipped with a SMART
meter, and users are required to read their own meters, send readings
through SMS to the water utility, and the bill is then texted back for
payment. Since its adoption, approximately 100,000 residents of the
Kayole slum are using it. The system has had such a success because
it increases convenience (residents avoid long queues at banks and
frequent service interruption), but also because it is easier for customers
to afford the start-up cost associated with connecting to the water system
(approximately $100), which can be paid in increments over the course of
a couple of years. Besides increasing the number of households connected
to water service, the project has contributed to exponentially increase
revenue collection by the water utility and the system has minimized
operations and transaction costs associated with meter reading, billing
and payments.
• Improve disbursements. Among others, local governments can use Mobile
Money to provide payment of salaries of public employees, social benefits
to low-income population, micro-credits to local small entrepreneurs,
or transfer aid and reach faster victims of natural disaster. The city of
Quezon2, in the Philippines, has been authorizing tax payment with Mobile
Money since 2013 and realizing disbursements for public school’s teachers’
salaries and students’ scholarships in Mobile Money.
1
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• Foster local economic development. Thanks to Mobile Money, the
unbanked portion of the population (2 billion worldwide) can easily
cash-in and out money, and have access to financial services such as
micro-credits, which will increase investment opportunities for small
entrepreneurs, and boost local economic growth. Digital payments are
particularly important in low-income countries where digital financial
services lower the cost and increase the security of sending, paying and
receiving money, and where the resulting increase in financial inclusion
is also vital to women’s empowerment and gender parity3.
The example of Ecuador. An interesting example that displays how
governments can use Mobile Money is the case of Ecuador, which created
in 2014 the “Dinero Electrónico”4, an electronic payment application program.
It is the first country to create a state-run national platform that allows
for citizens to make money transfers, payments to local businesses, cash
in and out money, and pay taxes and services through digital money, and
even realize international transfers since June 2016. Run by the Internal
Tax Service within the Central Bank of Ecuador, it has a unified mobile
platform that overcomes the interoperability issue, and has established
itself as the sole e-money issuer in the country. Users can cash in and

1

http://www.newsweek.com/2016/09/30/mobile-banking-kenya-nairobi-501350.html

2

http://quezoncity.gov.ph/index.php/recent-news/1170-mobile-money-initiative-in-qc

3

http://www.worldbank.org/en/news/press-release/2014/08/28/world-bank-report-digitalpayments-economic-growth

4

https://efectivo.ec/ and http://www.sri.gob.ec/web/guest/dinero-electronico
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out money in specific authorized institutions (financial, cooperatives,
mutuelles, pharmacies, restaurants) and in ATMs. Since April 2016, in order
to encourage citizen to use Dinero Electrónico to pay their taxes, the Central
Bank offers tax incentives and tax money is returned to citizens through
the Dinero Electrónico. Up to October 2016, the application attracted more
than 72,000 users, and half a million people are eligible for the service;
17,500 centres are able to realize transactions with Dinero Electrónico;
and the total transactions made with Dinero Electrónico accounted for
USD 792,000. To finance the service, the Central Bank levies 0.05 cents
in each transaction. Besides increasing tax income to national and local
governments, the platform should also foster financial inclusion for 60%
of the population that is unbanked and economically active. The project
will evolve to offer, not just money transfers, but also access to credits,
insurance and other financial instruments.

When a municipality implements a mobile payment initiative, it is
useful to combine it with a data analysis programme. This would
allow to follow-up fluxes to know better the dynamics of territory
and to adapt public decisions accordingly. Orange is currently
working with the District of Abidjan, in Ivory Coast, to deploy a
project that will enable cab drivers to pay their taxes via mobile
payment, while at the same time provide local governments
with travel flux data to take better informed decisions.
1
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Erwan Lequentrec, Orange Labs
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E-CITIE: ONLINE REVENUE MANAGEMENT SYSTEM
KAMPALA, UGANDA

With 1.9 million inhabitants in 20151 and an average
annual growth of population of 4%, the capital city of
Uganda faces many challenges: 39% of the population
lives under the poverty line, 43% of the Kampalese work
in the informal sector, and almost 60% of the Kampala
population lives in informal settlements. A National
Parliament act in 2010 made obsolete the Kampala
City Council (KCC) and instituted the Kampala Capital
City Authority (KCCA)2 instead. The KCCA is led by an
Executive Director appointed directly by the President
and by a Lord Mayor elected by residents.

MUNICIPAL FINANCES IN KAMPALA
As for many African cities, Kampala’s revenue still
depends strongly from central government’s transfers
(70% of the city’s revenue). As Kampala experiences
rapid growth and increased responsibilities, there is a
need to strengthen financial autonomy by increasing the
share of own source revenue in its total income. Local
revenue sources administered by KCCA include a dozen
tax and fee revenues, five of which provide for over 80%
of the total (property tax, road user fees, trading licenses,
local service tax, ground rent) and the others provide
a few substantial revenues (taxi operation fees, street
parking fees, outdoor advertising, land fees, local hotels
tax, market, building fees, vaccines fees, passport fees,
marriage certificates, penalties and fines, etc.). When
the KCCA initiated its activities in 2011, it encountered
important challenges in the revenue collection and
administration system. Amongst them: bureaucratic
manual system which led to frequent mistakes and
high operational costs; absence of a functional city
revenue registry which prevented the municipality to
track taxpayers and know who had paid or not; delays in
collection, reconciliation payments, issuing licenses and
receipts; long queues at banks; a system prone to misuse
and corruption because of cash collection. In addition,
the municipality used more than 151 different bank
accounts operating, some without official authorization.
All this, led the municipality to have little knowledge on

1

Source:http://www.ubos.org/onlinefiles/uploads/
ubos/pdf%20documents/TP52010.pdf

2

http://www.kcca.go.ug/

how much money was effectively collected or lost, and
to be unable to provide adequate service delivery due
to weak revenue mobilization.

REFORMS IN REVENUE
MANAGEMENT
Since 2011, KCCA has engaged in a five-year strategic
plan intended to steer the authority towards selfsustainability by reforming fiscal structure and
modernizing the revenue collection and administration
system. One of KCCA main successes has been
the automation of revenue administration with the
introduction of the eCitie3 programme. Launched in 2014,
eCitie is a unified management information system, that
allows for online registration, declaration and payment
of local taxes and fees. It offers taxpayers a variety of
payment methods options, including payment over
the counter, at point of sales, bank payments, mobile
payments (mobile money and mobile banking). With the
new system, each person or business are provided with
a personal identification number, and the information is
stocked in a centralized municipal taxpayers’ registry.
The online revenue management system also facilitates
reporting (both users and managers can consult reports
online or via mobile); improves debt collection and
refunds, and facilitates enforcement thanks to the use
of mobile technologies (SMS reminder of notices and
acknowledgement of payments). The project started in
the transportation sector (mainly road user fees and taxi
operation fees) and is being adapted to other revenue
streams such as hotel fees, business licenses and
property rates. For fiscal year 2015/2016, total collection
by Mobile Money reached approximately UGX 10,9 BN
(US$ 3 million) making a fraction of 12.8% of the total
non-tax revenue collections as per eCitie.

1
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BACKGROUND

RESULTS
The financial reforms initiated by the KCCA in 2011 have
yield positive results in a very short time frame:
• Increase in revenue collection. KCCA own revenue
went from 30 billion Ugandan shillings UGX (US$8.9
3

https://ecitie.kcca.go.ug/portal/
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• Increased operating cost-efficiency in revenue
administration. The cost of collection has increased
nine-fold between 2011 and 2014. The initial situation
had very limited administration capacity, there was a
need to establish systems and capacities, including
investments such as procuring assets and hiring
consulting services. The Directorate for Revenue
Collection (DRC) recovered all initial investments in
only one year. In the longer term, the cost efficiency of

1

Source : https://nextcity.org/features/view/kampalaafrica-urban-development

regular operations is expected to improve substantially
and to reach 5%.2
• Reduced corruption and fraud. Thanks to the
reduction of manual processes and bureaucracy, the
elimination of cash collection, an increased control
through processes automation and real-time update
of customer registers and money entry. The reduction
of KCCA bank accounts from 151 to 16 in 2015 allowed
to increase traceability and to reduce risk of misuse.
• Improved management of funds. More knowledge
about taxpayers and how much revenue is collected
resulting from the new automated system, enabled
the municipality to improve projections, cash flow
planning, budget management and plan the roll out of
new services and infrastructure. KCCA has now a full
team dedicated to revenue analysis and projections
and a city fiscal policy to guide the allocation of funds.

1
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million) in 2011 to 110 billion shillings (US$32.5 million)
collected in 2016, which corresponds to a rise of
266% over the period. Besides the sharp rise in the
amount collected, the share of own sources revenue
in total municipal revenue has also increased, going
from 36% in fiscal year 2010 to approximately 46%
in fiscal year 2016. The growth was mainly due to
an expansion of taxpayers’ base as; 110.000 new
informal business were included in the tax net1, and
an increased compliance level of 70% resulting from
easier payment method and improved enforcement.
In addition, central government transfers and donor
funds have also increased over the period, which is
also a reflection of the improved performance of
KCCA, which has given the National Treasury and other
funders confidence that grant monies are being used
appropriately. Transfers from central government went
from 52BN UGX in fiscal year 2010 (US$14 million) to
126BN UGX (US$35 million) in fiscal year 2016, which
means a growth of 242% in 6 years.

• Increased expenditure in public services. The amount
spent on repairs and maintenance of services has more
than doubled from 2012 to 2014. Reflecting KCCA’s
efforts to rehabilitate much of the city’s infrastructure.
KCCA has formulated a five-year capital investment
plan that includes slum upgrading, street naming, road
reconstruction, an integrated public transport system,
storm drainage, disaster management, upgrading the
city’s healthcare schools and recreation facilities, as
well as various economic development initiatives.3

2

Source
:
http://www.theigc.org/wp-content/
uploads/2016/01/Kopanyi-2015-Working-paper.pdf

3

Source
:
http://www.kcca.go.ug/uDocs/KCCA%20
credit%20rating%20report.pdf
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• KCCA received its first credit rating1 in Uganda’s
history as a result of its sound financial management.
In May 2015, Kampala was rated ‘long-term A’ and
‘short-term A-’ by Global Credit Ratings, a South
African rating agency. This has allowed KCCA to
access funding from international institutions such as
the World Bank, and it will also open the perspectives
for KCCA borrowing or issuing bonds.

CHALLENGES AND
RECOMMENDATIONS
According to Mr. Batungwa Frank Tumusiime, Manager
of business processes at the KCCA, the key elements
that have ensured the success of the project include:
• A strong and clear political support from KCCA
leadership, and particularly from the Executive
Director, that ensured that actions were taken rapidly.
• A strong institutional capacity: KCCA established
in 2011 the Directorate for Revenue Collection,
which strengthened in-house capacities by hiring
experienced staff, offering regular training, improving
wage to increase motivation and stability, and buying
modern equipment. The DRC includes a Research and
Business Analysis unit which played a particularly
important role in completing critical studies, drafting
operation procedures, projecting revenues, and
proposing reform measures.
• Make thorough studies beforehand in order to
identify the challenges that prevent seamless revenue
collection and adequate actions to improve tax
collection and management, instead of just raising
tax rates.
• Partnerships with a variety of institutions and strong
dialogue with all stakeholders, particularly banks and

1

telecom companies, to ensure that citizens would
be able to make payments at any bank or with any
operator. The negotiation with banks was crucial
as the eCitie programme enables people without a
bank account to effect payments with Mobile Money.
Collaboration with national agencies, such as the
Uganda Revenue Authority, the Uganda Registration
Service Bureau and the National Social Security Fund,
were key to share information in order to verify and
update databases and registers but also to ensure
that the eCitie programme was compatible with other
existing systems. A strong dialogue with trade and
business associations was important to ensure success
of the initiative.
• Communication: Although compliance has increased,
there is still a strong lack of voluntary tax payment
culture. KCCA has been also facing difficulties to
ensure enforcement during the election period.
Communication and sensitization campaigns are
still needed to make sure the citizen understands its
obligations and rights. The local government must also
create communication channels to receive the citizens’
enquiries and feedback. Related communication
campaigns showing how funds are being used are
crucial to make sure that extra revenue is reinvested
in public services and that the citizen knows it.

1
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• From the citizen point of view, the eCitie project
has increased quality of services by reducing
delays in delivery and reducing mistakes. It has also
increased convenience by offering the option to pay
in instalments and greater capillarity of sales point
of Mobile Money than traditional banks and tax
collection offices, avoiding long queues and travelled
distances. The reform contributed to increase client
awareness about how the system works (websites,
information library, etc.), deadlines and amount to be
paid (automated reminders and notifications through
SMS and other channels).

• Combine traditional and innovative solutions. The
administration encountered resistance from the
citizens who still fear to use technology or do not have
the capabilities to do so; so it has to offer alternatives
adapted to different category of people (elderly,
illiterate, rural population, etc.). As such, the eCitie
payment through Mobile Money is compatible both
with smartphones and simple phones without internet.
And citizen can choose to pay through the traditional
way (at bank) and the innovative way (mobile money).
KCCA also maintains a Revenue Service Centre at the
authority’s headquarters for customers that still prefer
going into an office to pay their taxes and fees.

Source
:
http://www.kcca.go.ug/uDocs/KCCA%20
credit%20rating%20report.pdf
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INTERVIEW WITH JEAN PIERRE
ELONG MBASSY, DIRECTOR
UNITED CITIES AND LOCAL GOVERNMENTS (UCLG) AFRICA

About UCLG: United Cities and Local Governments is the
main global network of cities and local, metropolitan and
regional governments. Its mission is to represent their
interest on the world stage and promote the goals of
democratic, local self-government through cooperation
between local and regional governments and with the
wider international community. It has 7 regional sections,
including UCLG Africa.

HOW HAVE AFRICAN CITIES BEEN
USING SMART TECHNOLOGIES
TO POSITIVELY IMPACT
MUNICIPAL FINANCES?

• By developing projects based on the use of tools such
as Google Maps, GSM or more complex Geographic
Information Systems (GIS), that enable cities to
gather data and better visualize the dynamics of their
territories.
• By deploying SMART applications that aim at
increasing citizens’ participation in services
management, mainly composed of tools to report
incidences or corruption (for example Kigali, Rwanda)
• By deploying SMART systems that enable
municipalities to remotely control their street lighting
systems which make it easier to achieve important
cost savings (for example Salé, Morocco).
• By deploying SMART tools to improve tax and fees
collection such as Mobile Money. Many African cities
have followed the example of Nairobi, Kenya that
uses the Mpesa mobile money system to collect tax
revenues or tariff bills for services such as electricity
or water, which is particularly interesting for people
working in the informal economy in that they save
precious time that otherwise would have been
spent in lining up in front of billing offices at the
municipality or the service provider premises. The
use of these technologies has drastically improved
revenue collection in African cities, thus contributing
to widening their financial autonomy vis-à-vis the
national governments.

IN YOUR OPINION, WHAT ARE
THE MAIN RISKS, DIFFICULTIES
AND CHALLENGES THAT LOCAL
GOVERNMENTS IN THE REGION
FACE WHEN DEVELOPING
SMART PROJECTS TO IMPROVE
MUNICIPAL FINANCES?
Municipal finance in the African is still a challenging topic
as in several countries decentralization is still incomplete.
This is particularly true in francophone countries where
the Ministries of Finance usually have the responsibility to
collect taxes and redistribute them to local governments.
Besides a lack of autonomy, African cities often lack
technical (institutional and human resources) and financial
capacities to lead reforms to improve municipal finance
management. For instance, several secondary African
cities still lack electricity which is the necessary basis
for any ICT infrastructure, and even in those cities with
electricity, bandwidth is not sufficient to support SMART
projects based on big data for example. Which means that,
if local governments want to improve tax collection with
ICT, they need to make an arrangement with the Ministry
of Finances, which may represent at the same time an
opportunity to strengthen their capacity and a challenge
in additional bureaucracy. The city of Cotonou, Benin
has implemented such arrangements. Although SMART
projects are mostly led at national government level, it is
important to empower local governments and avoid having
all decisions taken at national level thus disempowering
local administration.

1
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African cities have been integrating SMART technologies
in their management at different scales, including:
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Besides all the positive impact SMART technologies and
the increased access to information that comes with it
can have in municipal administration, they must be used
wisely and cities must be prepared:
• African cities, which often lack the capacity to carry
on complex technological projects, generally turn to
the private sector that offers a wide variety of SMART
solutions. However, big multinational companies tend
to offer cities ready-to-use solutions considered to
be applicable in any context. However, disparities
amongst African cities are huge and a tool that may
be suitable for Dakar or Johannesburg may not be
adaptable to Bangui or Douala. As such, it is important
that when partnering with private sector companies,
local governments make sure to choose a solution
that is adaptable to their needs in financial and
technical capacities, as well as ensure that contracts
benefit both parties, and include local companies to
ensure the contracts contribute to local economic
development.
• Local governments must complement technological
tools with other elements to improve revenue
collection. In particular, they must create a culture
of paying taxes, and this can be done by showing
to citizens the return on their investment. This
could include, among others, campaigns to show
why residents have to pay their taxes and how tax
proceeds are being used; create opportunities for
citizens to participate in decision making processes.
• Cities should start with building their internal
capacities before launching any SMART projects. This
means investing in IT infrastructure, and starting with
small projects instead of betting on highly complex
technological projects. But it also means investing
in human skills by offering training to municipal
employees in order to ensure appropriate usage of
technical equipment. Local governments should also
think about other ways of motivating public officials
and encourage a mindset change towards greater
endorsement of innovation in municipal management.

• Local governments can see in SMART technologies
an opportunity to increase the democratic debate,
to increase citizen participation. However, it is
important that SMART tools do not substitute public
deliberation as technologies will not be able to solve
conflicts of interest. In addition, they must be careful
in the relationship they build with residents; these
must not be seen as mere users of products, and
SMART technologies should not be a tool for local
governments to control their citizen.

WHAT ARE THE MAIN ACTIVITIES
OF UCLG IN AFRICA REGARDING
THE USE OF SMART TECHNOLOGIES
TO IMPROVE MUNICIPAL REVENUE
AND REDUCE EXPENSES?
In 2013, UCLG Africa started a cooperation with Microsoft,
with the goal to contribute to the development of African
cities and to strengthen the governance and municipal
management with the usage of ICT. The partnership
projected to implement the CityNext initiative in pilot
African cities to improve citizen engagement in local
management and to better answer citizens’ expectations.
CityNext combines Cloud and Smartphone technologies
with big data and social media analytics, and offer to
municipalities an ecosystem of solutions to connect and
fluidize data circulation between city services. A pilotproject was implemented in Kigali, Rwanda, where an
application was created to allow municipal employees
and citizens to report incidents and problems in services
and infrastructures by taking pictures geotagged in a
digitized map. This represents a big advantage to
municipalities who can better know the state of municipal
assets, and plan quicker interventions and repairs, which
will in turn, reduce management costs while improving
services’ quality. However, African cities still face
important obstacles to implement this type of project,
as they do not always have the capacities to answer to
all incidents reported, which can generate frustrations for
the citizen or the municipal employee. As a consequence,
it is important to demystify the usage of technologies
as a miracle solution for urban management. If ICT can
help governments to better know the dynamics of their
territory and encourage citizen participation, they are
not enough per se, and municipalities must make sure
to have financial and technical means before initiating
any SMART project.

1
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BASED ON YOUR EXPERIENCE,
WHAT ADVICE AND
RECOMMENDATIONS WOULD YOU
GIVE TO AFRICAN CITIES WISHING
TO ENGAGE IN SMART PROJECTS TO
IMPROVE MUNICIPAL FINANCES?

• Cities must use SMART tools following the principles
of transparency and integrity and show how resources
are being used for the collective good.
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1.3 INCREASING TAX REVENUE

1.3.A

Technologies are
of great support
for cities, they
can identify who
taxpayers are and
to improve control
over income, but
they can also allow
to create additional
communication
channels between
the municipality
and the citizen.
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Collecting taxes from large numbers of businesses and citizens is an ongoing
challenge for any local government, especially in developing economies.
There is constant pressure to collect more revenue with fewer resources
and reduced budgets (do more with less), even more so during a period of
global economic downturn. Local governments also face citizen demands
for better and more transparent services with improved value for money. To
address these challenges and with recent advances in ICT, there has been a
strong drive to use SMART technologies to increase tax revenue, either by
improving efficiency in tax collection and administration, or by encouraging
local economic development. This has concerned both developed and
developing economies, although at different levels. While cities in developed
countries are betting on SMART technologies to fight tax fraud and evasion,
cities in low-income countries still face challenges to build a tax culture,
and have updated databases.

Eduardo Jiménez
González, ICT Director,
Municipality of
Cartago, Costa Rica

TAX COLLECTION AND
ADMINISTRATION
Examples of how local governments can apply SMART technologies to
improve tax collection and administration include:
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Central management. To optimize tax administration, local governments
could aim at centralizing all disparate tax payment mechanisms in one
single integrated system linked to one city department, instead of having a
fractioned system where different departments are responsible for different
taxes (and other fees) collection, with different databases and registers.
SMART technologies can help centralize tax recovery in one department,
with one general database, and this should provide greater efficiency and
better oversight, transparency and accountability.
Mapping tools. SMART technologies can help local governments streamline
collection and management of taxpayer data. Software and applications
allow to establish an accurate inventory and analysis of individual, corporate
and residential tax payers, and have automatically updated databases and
registers about taxpayers and taxable goods. While most cities in developed
countries have been using advanced mapping tools for years, in low-income
cities, mapping tax payers and taxable goods is still an important challenge.
For instance, several cities, are still proceeding with street addressing.
This is particularly the case in Africa and Asia where demographic growth
is important and informal settlements account for an important part of
the urban territory. The city of Kampala in Uganda for example, started a
street addressing process recently mid-2016, to locate residents, houses
and businesses in order to operate urban services and better enforce
collection for user-pay services and local taxes. In municipalities where
street addressing has been implemented, a 25 to 30% increase in local
revenues has been achieved just by reconciling the street index with

Most African
cities that
have reformed
their tax
collection and
administration
system with
ICT and Mobile
Money, have
experienced

an increase
of more

than 50%
in revenue in
only a few years.

The use of SMART
technologies in tax
recovery systems
brings benefits to
the municipality:
by improving
management
traceability,
reducing corruption,
enhancing taxpayers’
knowledge
and increasing
revenue. But also
directly benefits
the citizen, with
access to an easyto-use and better
quality service.
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Online payments. Local governments are increasingly offering citizens
the possibility to pay their taxes via web platforms or mobile phone. With
e-tax systems, the process of filing returns and paying taxes becomes
simpler, faster and easier to understand for taxpayers. It is important for
local governments to promote these benefits to taxpayers to increase
compliance, especially as the complexity and bureaucracy of filing and
paying taxes are often given as reasons why taxpayers delay, do not file
or not pay. Automating tax filing and payment processes also increases
transparency, reduces the risks of mistakes and corruption, which in turn
strengthen the trust between citizen and administration, and contributes to
build a tax payment culture, which is particularly important in low-income
cities, where informality is important. For local governments, e-tax systems
allow for faster processing of information and data, enable to compile and
update a database to identify and address non-compliant taxpayers, reduces
fraud and corruption, and requires fewer resources, reducing the cost of
collection for revenue authorities. Both cities in developing and developed
countries have been allowing for tax payment via SMART technologies,
and mobile payment have been particularly popular. Seoul, for example,
recently created a smartphone application to further simplify tax payment,
and already has 7,3% of taxes currently being paid without any form of
paper, neither in billing or payment. In African cities, tax payment via Mobile
Money has significantly improved tax recovery and many cities, such as
Douala II in Cameroon, Kinondoni in Tanzania, have reported an increase
higher than 50% after a few years implemented.

Vincent Ncho, Vicegovernor, District of
Abidjan, Ivory Coast.
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the fiscal registers1. Other local governments have created smartphone
applications that municipal field agents can use to map businesses. In
Indonesia for example, the Ministry of Finances created an app that allow
public agents to check if businesses have registered and paid their taxes2.

Big data analytics to fight tax evasion and fraud. Fraud and corruption
in tax management are one of the main challenges encountered by local
governments around the world as they represent huge shortfalls for the
public administration. In a technology-driven world, fraudsters are getting
more organized and sophisticated, using advanced analytical techniques
and taking advantage of the lack of communication between government
agencies. To face this challenge, local governments are looking for innovative
ways to prevent, detect and recover losses from fraud. In particular, they
are increasingly using data-tracking and predictive analytics systems
to cross-check data from a variety of datasets and records across city
departments, government bodies of different levels and private institutions,
to verify and validate transactions in administrative procedures, or to spot
anomalous patterns of behaviour and uncover potential and actual fraud.
“Intelligent data mining” and Big Data analytics software can possibly lead

1

http://www.europeanhabitat.com/wp-content/uploads/2016/03/7_Municipal-Finance.pdf

2

https://govinsider.asia/digital-gov/indonesia-to-hunt-tax-evading-businesses-with-an-app/

The use of
Big Data

to fight
tax fraud

has brought to
the Seongnam
municipality an
increase of

10,9%

in revenue in
only one year.

In my country,
where fiscal
decentralization is
still incomplete, the
central government
is in charge of
redistributing
taxes amongst
local governments.
But there is no
traceability to
know if the amount
redistributed
actually corresponds
to the amount due.
Technological tools
can reassure central
governmental that
local governments
are capable of
managing their own
revenue; and able
of autonomously
define a fair an
adequate planning.
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Geographic Information Systems (GIS) is certainly one of the favourite
mapping tools used by local governments to improve tax recovery and
administration. The GIS is an ensemble of computer tools (hardware and
software) that allow for the capture, storing, analysis and display of big
quantity of data with a spatial reference in real time. A GIS system enables
users to visualize data in graphic map formats or satellite pictures, analyse
spatial and temporal information, and formulate future scenarios to predict
trends. It supports municipal management and planning by enabling a
more efficient decision-making, resulting from a better knowledge and
understanding of territorial dynamics. When it comes to tax recovery, GIS
help local governments to establish an accurate inventory of individuals,
activities and properties, and facilitates the update of databases and fiscal
cadastre and registries. GIS is particularly useful to maximize property tax
collection by allowing to track, store and manage critical information about
land registration and analysis of land value and associated improvements
of private and commercial real property. This is particularly important for
local governments in developing countries where property tax is not only
the main revenue source under their responsibility but also a prime urban
planning and development tool, but where its recovery is still very low.
In some developing cities, for instance, more than 50 per cent of urban
populations live on land where title is disputed or unknown. With GIS system
information, planners have access to rich information on natural resources
(wetlands, vegetation types and geological formations, including potential
hazard zones) and human activity (illegal settlements, construction, and
encroachment). When digitized land registration systems are combined
with frequently updated data from Geographical Information Systems,
disparities in land title, zoning and land uses can be better understood,
reconciled and updated. Planners can then ultimately act based on more
current and accurate information, for all policies, but also for tax collection.

Vincent Ncho, Vicegovernor, District of
Abidjan, Ivory Coast.
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Improved compliance and enforcement. Local governments can use SMART
technologies in different ways to improve compliance and enforcement
for tax payment. This typically includes a better communication with the
population. With updated registries about taxpayers’ information, it is easier
for municipalities to keep track on who has paid and who has not, and to
send reminders and notices, not only by mail, but also e-mails and mobile
phones. Some cities such as Kampala in Uganda, have adopted the simple
strategy to send SMS to remind taxpayers of deadlines, which contributes
to increase compliance. Local governments can also use online platforms
to display to citizen how tax money is being used to finance for better
public services. Another way to encourage local businesses to pay taxes is
e-invoicing systems which forces buyers and sellers to register invoices with
the tax authorities electronically when a transaction takes place. This is a
strategy particularly used by state authorities in Latin American countries
such as Chile, Brazil and Mexico3 which aim at both reducing tax evasion, and
operating costs. The Ministry of Finances in Taiwan has created incentives
that combine paperless transactions with gamification. It started in 1951
with incentivizing customers to request for receipt for their purchases to
push businesses out of the black economy. In exchange, customers would
automatically compete to win lottery prizes. The scheme led to a 75%
increase in tax revenue. More recently, in 2013, the Ministry updated the
system and put in place a program to encourage paperless transactions,
with a special prize pool for those who request electronic invoices to be
received in mobile phones4.

1

http://www.nytimes.com/2015/02/22/technology/bringing-big-data-to-the-fight-againstbenefits-fraud.html?_r=0

2

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/118508/
strategy-document.pdf

3

http://www.economist.com/news/finance-and-economics/21602274-reduce-tax-fraudgovernments-encourage-automated-accounts-electronic

4

http://www.bbc.com/news/business-23057852

One of the best
ways to reduce
fiscal evasion is to
facilitate payment
conditions for
the population.
Eduardo Jiménez
González, ICT Director,
Municipality of
Cartago, Costa Rica
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to predicting where anomalies may happen again. Predicting, preventing
and thus discouraging fraud, boosts tax revenue and avoid raising taxes
on law-abiding citizens to compensate for uncollected revenue. Analytics
do not replace tax inspectors, but it does make them more effective by
directing them to areas of likely fraud. As an example, multisource data
analysis software has helped the city of New York to uncover more benefit
abuse with less effort. In 2014, agency staff members completed nearly
30,000 investigations and identified about $46.5 million in fraud compared
with nearly 48,000 investigations and about $29 million in fraud in 2009,
before the agency began systematic data analysis of recipients1. Another
example is the Birmingham City Council, in the UK, deployed in 2011 an
internal data matching process across multiple systems for preventing
and detecting fraud and error. The data matching has proven to be very
successful and has resulted in around 20,000 instances of fraud or error
being identified and has saved £25 million in five years2.
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GEOGRAPHIC INFORMATION SYSTEM
(GIS) AND REVENUE INCREASE
CARTAGO, COSTA RICA
CONTEXT

FUNCTIONALITIES OF THE GIS

With a population of 157,000 inhabitants, Cartago
is one of the biggest cities of Costa Rica. It has a
positive Social Development Index, which grew of
10,8% between 2007 and 2015. Cartago holds the third
position at the Municipal Management Index which
measures local governments’ efficiency. Since 2008,
the municipality has innovated management by using
SMART technologies, launching the Cartago Digital1
initiative and the Municipal Digital Agenda, which
constitutes a roadmap to build Cartago as a SMART
city. Priority actions will cover issues such as: ensure
access to internet infrastructures to citizens; modernize
the technological infrastructure of the municipality;
deliver online services to citizens; strengthen citizen
engagement with SMART technologies; improve, social,
economic and urban development and environmental
sustainability with SMART applications; create a
surveillance system; etc.

Cartago´s GIS has more than 300 information layers
related to a variety of topics and includes mapping
of properties, addresses, districts; visualization of the
city Master Plan; fiscal cadastres, building permits,
businesses’ licenses, concessions and authorizations;
mapping of polluting activities; maintenance and
monitoring of infrastructures; potable water and sewage
networks; street maintenance; information about
touristic sites and activities, etc.

One of the tools at the core of the construction of
Cartago Digital, is the creation of a robust Geographic
Information System (GIS). The implementation of GIS
in Cartago started in 2007. In the first version of the
system, each municipal department was responsible
for acquiring their own licenses and structuring their
own model. In 2010, the municipality transformed
the GIS in a structure that centralized data in a single
server and created a unique consultation tool to be
used by all municipal services. More recently, in 2013,
the GIS was updated towards a modern platform that
combines mobile applications, web interface, cloudbased software and makes the information available
to citizen2.

1

Más información: http://www.cartagohistoricodigital.
com

2

http://municartago.maps.arcgis.com/home/index.
html

Among other benefits, the new GIS has helped Cartago
to improve tax and fees collection. An interesting
example is the automation of parking and transit
fines created in 2014. The solution combines a mobile
application with a management software that allows
levying the fine on the place where the infraction
occurs, stocking information, printing the ticket and
automatically uploading the data in the central database
of the municipality.
This system improves the monitoring of fines’ payment
because municipal agents and citizens can follow-up
the process online, know if the fine has been paid,
send automatic notifications and accelerate payment.
The system also allows an increase in transparency,
which reduces the risks of fraud by the offender and of
corruption from the agent. It also minimizes the number
of appeals as the system allows to follow-up the registry
with pictures that prove the infraction (the number of
appeals between March 2014 and March 2015 went
down from 72 to 18). The project also resulted in greater
efficiency in reducing the operating costs and increasing
revenue. The productivity of inspection agents increased
by 45% between 2014 and 2015, passing from an average
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of 25 infractions per day in 2014 to 45 infractions per
day in 2015. The revenue from infractions went from
15,9 million colones ($28 800 USD) in January 2014 to
34,7 million colones ($62 930 USD) in March 2015. A
more efficient fine system also brings improvements to
the city’s road traffic by leading to changes in drivers’
behaviour.
Thanks to the integration with the GIS, the municipality
can immediately visualize in maps the fines reported by
municipal agents. This offers relevant information to the
municipality and allows to: identify critical traffic zones,
expand parking zones delimitation, better distribute
traffic regulation officers in specific sectors of the city,
and in general, improve the transit regulations.

The GIS is a tool particularly useful to improve taxes
and fees collection and administration processes, by
allowing the municipality to: update fiscal cadastres
and properties’ databases, improve the inspection of
business’ licenses, building permits and real property,
etc. It provides the municipality with a better knowledge
of its taxpayers and a bigger control over who has paid
and who hasn’t, and the possibility to generate targeted
campaigns in districts that owe the most. The GIS also
supports the municipality in identifying frauds and
data manipulation in tax property declarations. The GIS
allows to confirm in real time the information provided
by the taxpayer and adjust the amount of taxes and
licenses, even if taxpayers didn’t declare the business
activity or the real size of the property. In addition, the
GIS also brings benefits to citizen: taxpayers can know
the state of their finances through the web and mobile
applications, and process quicker transactions online
such as exonerations, building permits, land use permits,
property and license declaration, reports, inspections,
etc. This also contributes to improve the institutional
image, creating better credibility in municipal services.
More specifically, in Cartago, the GIS program has
allowed to increase the budget allocation from 5.5 billion
colones ($9,9 million USD) in 2006 to 23 billion colones
($41,6 million USD) in 2015, corresponding to an increase
of 315% for the period and 12% between 2014 and 2015.
Considering that the GIS project costed $600,000 USD,
spread over several years, the return on investment was
very quick.

CHALLENGES AND
RECOMMENDATIONS
According to Eduardo Jiménez González, ICT Director
of Cartago, one of the main difficulties encountered
during the implementation of the GIS was to ensure
transversal collaboration between all departments and
overcome the resistance to change within each service.
The lack of experience of municipal officials in using
technological tools was also a challenge. To overcome
these difficulties, an important element was to involve
municipal officials to create an ownership feeling, which
leads to real endorsement and use. Other key elements
were to hire a local private company to provide training
to municipal officers in different departments, and to
have the leadership of the Mayor and his Cabinet to
ensure the participation of all departments. Other
elements that ensured the success of the project
included:
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• To define clear goals, benchmark existing tools and
identify solutions adapted to local needs and the
municipality’s capacity.
• Have a team fully dedicated to continuously update
the GIS system working in close collaboration with
the ICT department.
• Sensitize taxpayers about the GIS in order for them
to understand that it is not only an instrument to
control and increase recovery, but also to improve
transparency and create communication channels
between the citizen and the administration.
• Find a balance between the need for transparency
and the importance to protect citizens’ privacy. (for
example, a citizen who wants to buy a property can
find information about possible debts of the owner,
but cannot know the exact amount of the debt).
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BIG DATA AGAINST TAX FRAUD
SEONGNAM, KOREA

Located in the Gyeonggi Province of South Korea, the
City of Seongnam has a population of 994,271 and a
population density of 7,032 per square kilometre. Its
main export commodities include electronics and
technology, and alone from these two areas, it exports
goods worth not less than US$ 571 million annually.
Other significant sectors of the economy are textile
manufacturing and petrochemical industrial processing.

SEONGNAM SOURCES OF REVENUE
AND MAIN EXPENDITURES
Seongnam’s 2016 revenue, thus far, is comprised of
about 32.2% local taxes, 12.5% non-tax revenue such
as parking tickets and fines, 16% matching funds for
specific projects from the central government, and 9.4%
subsidies from the provincial government. Additionally,
29.2% of the revenue is miscellaneous carry-over from
the previous year such as late tax payments or projects
that came in under budget. The city of Seongman
provides ambitious social programs including preand post-natal care centres, as well as stipulation-free
basic income for youth. In fact, social welfare programs
account for 25% of the city’s budget, with education
and culture, environmental protection, and land and
infrastructure development making up 36.3%, 13.8%,
and 24.9% respectively.

THE CHALLENGE OF
LOST TAX REVENUE
Previously in Seongnam, separate databases existed
for each department regarding collection of payments
such as standard local taxes, standard non-tax revenues,
traffic and parking fines. A dedicated team was typically
charged with collecting taxes and fees specific to its
department. This entailed coordinating 87 departments.
The fragmented system led to unpaid taxes slipping
through the cracks and ultimately resulted in loss of
revenue. Furthermore, it was difficult to establish and
evaluate bigger picture trends and patterns emerging
across departments.

RECOVERING REVENUE THROUGH
DATA AND STREAMLINING
To improve its revenue collection and help fund priority
social programs, the municipality has targeted three
key areas: corruption, budget waste, and tax evasion.
The last area, tax evasion, when effectively controlled,
has the ability to increase revenue for city budgets. As
such, Seongnam has taken an innovative approach in
utilizing ICT to engage its inhabitants and encourage
the payment of uncollected taxes and fees.
In May 2015 Seongnam embarked on a journey to
streamline the revenue collection process through the
utilization of big data and personalization. Towards this
end, the “Comprehensive Digitized Outstanding Tax
Collection System” was developed and implemented. A
step-by-step big data system is now in use and is being
continuously improved to analyse methods to increase
the payment of overdue fees. Seongnam undertook
the project, funded entirely by its own municipal
budget without additional assistance from provincial
government, central government, or public-private
partnerships. The program cost was US $ 823,563USD,
whereas the annual operating costs are expected to
average $ 30,872 USD1.
Centralization was the most essential aspect as the
improved efficiency simply made it more difficult for
delinquent taxpayers to escape notice. By streamlining
the previously fragmented departments’ collection,
Seongnam was able to recognize repeat offenders
across a variety of types of taxes. Furthermore, 79% of
these delinquents (13,996 people), were found to be well
within the financial means to be able to pay these taxes.
For those who were unable to easily afford payments,
deadlines could be extended, and the government had
more data to effectively target these individuals for
social welfare programs.
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Several methods have been deployed to collect the
outstanding payments, from simple text message
reminders to phone calls. The most effective method has
been dispatching personnel to pay visits and reason-out
with citizens to encourage payments. These employees
offered assistance to failing taxpayers on how to make

1

All KRW to USD figures are given based upon July 22,
2016 exchange rates.
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may initially annoy citizens who are not used to them,
but a public campaign to raise awareness can ameliorate
this as well. In Seongnam’s case, citizens were able to
view the remaining balance of their taxes in real time,
and received text message updates.

RESULTS AND OUTPUTS

KEY ELEMENTS OF SUCCESS

After being operational for one year, the municipality
was able to pursue 17,587 cases through the new system
and found a 468% return on investment. In one year, the
revenue increase through the programme amounted to
$3,840,000 USD, and taxes collected in 2015 increased
by 10,9% compared to 2014, before the programme
implementation.

The municipal employees should explain to the citizenry
what programs the taxes collected have been used for,
and further, the citizens should experience the benefits
of these social programs in order to establish a greater
culture of social trust and cooperation associated with
tax payment. Though the end result may appear to be
low-tech, it was the use of ICT and data that made it
possible. While the face-to-face aspect of the campaign
was key to the success, it was also supported by an
advertising campaign to educate citizens on the nature
of their taxes and that the programs that they rely upon
in their daily lives depend on the timely payment of
such taxes. The combination of these two educational
methods is recommended.

LIMITATIONS AND DIFFICULTIES
As the Seongnam City government possesses the broad
legislative backing to collect taxes, no additional laws
were needed. The biggest obstacle was in restructuring
the tax departments. The tax department swelled from
16 to 148 employees as it absorbed those who had
been in charge of taxes in other departments. Not all
of the employees may be excited by the prospect of
changing their role, nor will they initially excel at their
new duties, particularly if they feel unprepared to use
the new technology. In addition, a project like this one
should not be rushed. Rather, each department’s tax
policies must be thoroughly analysed, and employees
should be pre-emptively educated on their new roles
prior to moving which will in turn ease their transition
and leave them less frustrated by the change. Extensive
training on the new IT tools is also advisable to make the
process smoother. Finally, the new methods of payment
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payments more convenient, through the available apps
and educate them on doing it online. In mid-2016, the
final project stage commenced and aims to use Big
Data to further track and analyse trends in outstanding
payments.
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LOCAL ECONOMIC DEVELOPMENT
To increase revenue, besides improving tax collection and administration
performance, local governments can tap into SMART technologies to
foster local economic development and create more wealth to be taxed.
In fact, if local governments fail to attract new businesses or help existing
businesses to grow, it could lead to funding shortfalls for vital services. Local
governments can complement traditional local approaches to economic
growth such as measures involving tax incentives or business support,
with initiatives revolving around SMART technologies. Examples include:
• Reform procurement processes. By directing public procurement
spend towards high-growth local businesses, local governments
can stimulate innovation and actively support their local economies.
However, small businesses have typically struggled to access public
contracts. As such, SMART technologies provide a means of opening
up procurement processes. Promising trends include ensuring there is a
single, easily accessible digital procurement portal that promotes contract
opportunities, using smaller contracts, or using challenge or problem
based procurements. For instance, Barcelona uses challenge-based
procurements, which invites local entrepreneurs to develop innovative
solutions to local challenges. Winners are given accelerator support to
implement their ideas. The city promotes these processes widely online,
including on social media, to broaden the audience. Through challengebased procurements. Combining these processes with financial support
brings new providers into the local government space and helps them
scale.
• Provide information, networking and matchmaking business
opportunities to local companies through online platforms. Cities can
create online hubs dedicated to the start-up ecosystem, that provides
information about local companies, investor, event, job, incubator,
accelerator and resources. In Israel, for example, Tel Aviv created ILVenture,
an open platform for start-ups, investors, accelerators and others in the
city interested in innovation, to post jobs, services and programmes, and
search for investors and potential hires.1

SMART
technologies
can help the
municipality
to increase
communication
towards its own
citizens; but can also
develop a branding
strategy to attract
visitors, businesses
and investments
from elsewhere. The
city of Lehavim, for
example, is known
to be one of the
greenest city in
Israel thanks to the
communication
about its water reuse
system. Although
it is not easy to
quantify, this
attracts people
and investment
and thus increases
revenue for the city
in the long run.
Avi Rabinovitch,
Advisor, Union of Local
Governments of Israel.
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• Data to support business. Local governments can provide open data to
encourage local entrepreneurs to use public data to create new services
and business opportunities to solve city problems. To encourage data
usage, governments can organize Hackathons.
• Applications to promote local businesses. Local governments can create
Smartphone apps to boost local economy by strengthening the link
between potential consumers and local businesses. The city of Santander
in Spain, for example, created in 2012 the “SMART Santander RA” app

1

http://www.forbes.com/sites/federicoguerrini/2015/08/07/5-key-traits-of-startup-andinnovation-friendly-cities/#19a3172042e9
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based on augmented reality technology and 2600 NFC and QR tags that
were deployed in the centre of the city. The app provides information
to tourists and residents about touristic attractions, cultural agenda,
commercial offers of local businesses, opening hours of museums and
other public services, among others.
• Territorial marketing. To boost local economy, local governments
can create an enabling environment and “brand” their city to attract
investment and businesses. Barcelona for example, has been known to
be the world’s smartest city, and consequently has attracted businesses
in the sector and developed a strong innovation start-up ecosystem.

DIGITAL GOVERNMENT
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ICT TO IMPROVE REVENUE COLLECTION
RWANDA ASSOCIATION OF LOCAL
GOVERNMENT AUTHORITIES (RALGA)

Rwanda is one of Africa’s most densely populated
countries with 12.5 million people living in 26,000 km².
Its economy is mostly rural, with at least two thirds of
the national workforce engaged in agricultural activities.
In 2015, 28.8% of the Rwandese population lived in urban
areas, out of which 53,2% lived in slum areas. In 2001, the
national government launched its decentralization policy
by establishing democratically elected structures at the
local level and creating territorial administrations. The
country has been divided into 4 provinces plus the city
of Kigali, 30 Districts, 416 Sectors, 2150 Cells and 14,953
villages. The 2006 government’s Fiscal and financial
decentralization policy accorded local governments a
greater role for service delivery across all sectors. It also
transferred the responsibility to collect an assortment
of local revenue sources, including taxes (fixed asset
tax, rental income tax and trading license tax, property
tax) and fees (public cleaning services, market fees, land
lease fees, parking fees, etc.). Despite this progress, local
governments are still struggling to build institutional
and financial autonomy. For instance, districts are very
dependent from the central government as transfers
averaged 71% of their revenue sources in 2015, while
endogenous sources of revenue are averaging 11%. The
other 18% include grants from donors and, in a small
degree, borrowings.

AN INEFFICIENT REVENUE
MANAGEMENT SYSTEM
Revenue collection and administration in the Districts
was manual until recently. This prevented the
administration from having an updated taxpayers’
database; municipal officials lacked the training and
knowledge about the taxation regulatory framework,
among other difficulties. The lack of capacity to engage
in substantial broad-based revenue mobilization resulted
in a low level of enforcement of tax legislation. Some
fees were not even collected as the cost of the collection
was higher than the revenue collected. From the citizen’s
point of view, besides the lack of culture of paying
revenue, long distances between district offices and
banks and long queues at counters discouraged people
from paying their taxes.

THE RRA POLICY OF
AUTOMATING TAX REVENUES
FOR LOCAL GOVERNMENT
The Rwanda Revenue Authority (RRA) is well known for
its advancements in using IT to improve tax collection:
among other initiatives, it adopted, in 2011 an Electronic
Billing Machine system and in 2012 a system to improve
financial reporting by automating accounting for local
governments. In 2013, the RRA signed an agreement with
local governments to transfer the mandate to collect
taxes on their behalf. As such, the RRA was tasked with
the responsibility of collecting all necessary taxes and
duties for districts and undertaking key functions in
the revenue management process, such as registration
of taxpayers and properties, declaration, audit,
enforcement, tax appeals and arrears management. With
the goal of automating and improving the decentralized
tax collection and administration system, the Ministry of
Finance and the RRA launched the Rwanda Automated
Local Government Revenue Management System
(RALGRMS) in 2015, an automated software system
composed of two main measures to ensure regular and
stable tax revenue for local governments:
• The e-tax project created in 2013, allows taxpayers
to register, declare and pay online, enabling the
administration to build an electronic database of
taxpayers.
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• The m-declaration initiative launched in 2014, enables
taxpayers to use mobile phones (not necessarily
a Smartphone) to register, declare and pay taxes
and fees. Payment can be done with Mobile Money,
Mobile Banking or over the counter. Besides facilitating
payments, the system also allows users to request
trading licenses, registration of properties, market fees,
driving licenses, visa applications, marriage and birth
certificates, etc. Furthermore, the system facilitates the
communication between the tax administration and
taxpayers through internet based platforms.
While the e-tax is particularly important for large
taxpayers (330 large firms with an annual turnover of
over $1million USD contribute to 70% of all domestic tax
revenues), the m-declaration project is customized for
small entrepreneurs and informal businesses (estimated
to be around 90,000 in the country).
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The Rwanda Association of Local Government
Authorities (RALGA)1 is a non-governmental organization
established in 2003 that brings together all the 30
Districts of the country and the city of Kigali. RALGA’s
mandate is to represent, advocate for and build the
capacity of local governments addressing the current
issues they face and particularly regarding effective
implementation of the decentralization policy, increasing
revenue, encouraging local economic development
and social development. In 2016 RALGA launched the
Local Governance Institute (LGI)2 in collaboration with
the Commonwealth Local Government Forum and
the UK’s Local Government Information Unit, to offer
capacity building activities to local officers and elected
representatives to help improve financial management
capacity and provide policy guidance and support for
local economic development.

THE ROLE OF RALGA IN BUILDING
LOCAL GOVERNMENTS AND
CITIZENS’ CAPACITY TO USE
ICT IN REVENUE MANAGEMENT
AND COLLECTION
RALGA has had a very important role in the process
of improving decentralized revenue management
with ICT: it has led strong advocacy alongside the
RRA for automation of revenue processes in Rwandan
local governments; it has negotiated and signed the

1

http://www.ralgarwanda.org/

2

http://www.lgi.rw/

Memorandum of Understanding that gave the RRA
the mandate to collect revenue on behalf of local
governments; and it is part of a Steering Committee
alongside concerned ministries that ensures the smooth
implementation of the Rwanda Automated Local
Government Revenue Management System. In addition,
it has lead sensitization campaigns and organizing
training sessions to local governments’ officials to
promote the use of ICT in revenue management. RALGA
also worked closely with public officials to explain to the
population how the new tax system relates to improved
service delivery. Local governments have capitalized on
traditional collective actions to sensitize the population.
Examples of meetings include: Ubudehe (to engage
community to solve common problems); Umuganda (a
monthly mandatory community service); and Imihigo (an
annual activity to engage the community in planning,
accountability and monitoring of local governments’
activities). In addition, the government has also created
a “tax week campaign” and “the annual budget and
accountability day”, where local leaders present to the
community what they have achieved compared to what
was planned.
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RESULTS
From the citizen point of view, implementing the e-tax
and the m-declaration system allows tax payment from
anywhere at any time, increasing customer compliance.
It has also contributed to increase financial inclusion:
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• To identify one unique software to manage and report
the revenue collection that fits the capacities of all
30 districts, given that none of them had a revenue
collection system in place in the past.
• To align the software with the existing legal framework
and reporting requirements; and to make sure it is
compatible with the existing software used by the
RRA and the banks.
• To develop strong sensitization and awareness
campaigns for all stakeholders, including the districts,
banks, telecommunications companies and taxpayers.

the number of Rwandan citizens having a bank account
rose from 21 % in 2012 to 42 % in 2015. From the local
government point of view, the automation of tax
revenue and administration has increased transparency
and accountability; reduced corruption and tax fraud;
improved enforcement; strengthened capacity to
forecast revenue and expenses; it has also increased tax
base and reduced informality. The digitalization of tax
processes led to a reduction of transaction cost thanks
to reduced office paper and the need to deploy less
staff to support tax collection in all districts (reduced
from 900 to 173 staff). An increase of 55,5% in revenue
has occurred: according to the RRA, the total revenue
collected for local governments nationally increased
from $28 million USD in 2011 to $68million USD in 2015.

CHALLENGES AND
RECOMMENDATIONS

• To establish strong partnerships. The fact that
the project was led by the central government
through the RRA ensured that all banks and all
telecommunications companies were integrated the
system. Partnership with banks was key to improve
taxpayers’ identification: for example, every time a
new business was created and an account opened,
the bank would notify the district to be included in
the taxpayers’ database.
• To show taxpayers how taxes are being used in
improving services’ and quality of life.

1

• To ensure that SMART payment methods and
management systems are completed by other tools
that allow the administration to estimate correctly the
amount of taxes paid by each business and individual.
RALGA, together with other stakeholders are currently
working on a property valuation tool to assist local
governments in determining the value of properties
and define the correct amount of taxes to be paid.
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• To ensure enforcement by combining penalties and
incentives.

• Having the central government lead the automation
process in partnership with RALGA was key to ensure
that all districts could equally improve their revenue
collection and administration capacity.

According to Enock Arinda Bwatete, Finance and
Administration Unit Manager at RALGA, the following
elements were key to ensure the success of the
automation process of decentralized revenue and
administration:
• To secure sustainable funding for the deployment of
the software and for the training of stakeholders and
beneficiaries. RALGRMS was developed thanks to a
grant of $600,000 USD from the African Development
Bank.
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1.4 LESSONS LEARNED ABOUT
DIGITAL GOVERNMENT

As we have seen, SMART technologies represent great opportunities to
improve service delivery and the relation between citizen and administration,
workflow and processes’ efficiency within city administration, payment
flows, tax recovery and administration, and also encourage local economic
development. All this contributes to generate savings and increase municipal
revenue. City managers frequently highlight a few elements they must pay
attention to, in order to ensure the success of SMART projects, including:

• Build capacity of the municipal team. Prior to implementing SMART
projects, it is key that local governments address organisational efficiencies
and ensure to have well-trained and motivated staff. Besides capacity
building, change management is important and requires thoughtful
planning and sensitive implementation to ensure that employees are
willing and able to use the systems. To do so, key elements include
providing: effective communication about the change and benefits it
will deliver, training to build awareness and employee confidence in
using new systems, associating employees to the project design and
implementation to avoid reticence and ensure endorsement.
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• Make sure to have the necessary IT infrastructure and connectivity to
develop SMART projects. This is particularly important in developing
economies that face challenges such as frequent power cuts, slower
network speeds or system failures. The SMART tools chosen by the
municipality must be adapted to the local infrastructure capacity. For
example, African cities should not engage in sophisticated projects that
require strong IT infrastructure, but instead could opt for solutions based
on mobile technology given the prevalent mobile phone and network
usage and availability.

• Define strong regulatory frameworks to ensure data privacy and
cybersecurity. As more data is shared among government agencies
and with third parties, there is a need for greater public consultation
and adequate regulation on the use of personal data. Local and national
governments have to find a balance between sharing enough data to
ensure transparency while protecting data privacy.
• Dialogue with stakeholders. Local governments should lead strong
dialogue with all parties involved in SMART projects from the beginning
56

of the project, in order to make sure that all interests are satisfied and
to avoid resistance.
• Avoid implementing isolated SMART initiatives. Local governments must
make sure that every SMART initiative is integrated and interoperable
with the system. For instance, a web interface for paying taxes is useless
if all the background procedures are still manual.
• Political leadership. Support and commitment from high government
levels are key to ensure the sustainability of the project, to overcome
divergences among city departments, to ensure all stakeholders are on
board and to define appropriate legal and regulatory frameworks.

• Conduct strong communication campaigns. In order to ensure
acceptance, understanding and usage of SMART tools, local governments
should use different communications means to sensitize the citizen,
both traditional (radio, television, outdoors, mail) and digital (mobile
technology, social media, online platforms, cars with speakerphones to
reach remote areas, etc.). This is particularly important in the case of
projects to improve tax recovery, to explain to residents why they have
to pay taxes and how the money will be used.

1
DIGITAL GOVERNMENT

• Ensure services adapted to all and combine traditional and online
methods. Local governments must ensure that the SMART initiatives
are inclusive and accessible to all segments of the population, even
those with low level of literacy, digital proficiency or limited internet
access, in order to avoid risks of exclusion. To uncover blockages in user
pathways and ensure the needs of different groups are being met, local
authorities can adapt information in online platforms to people with
language and literacy difficulties, ensure that people have access to inperson navigation support, telephone call centres and provide assisted
digital services, including computer and internet access in libraries and
community centres for example. In addition, local governments should
make sure to combine both online and offline solutions in order to let
the citizen chose the option that he prefers.

• Greater integration between city departments. SMART projects and
particularly those related to revenue collection and administration require
increased data sharing between city departments and government
agencies from different levels to increase efficiency and give citizens a
more convenient, seamless experience. For example, instead of requiring
citizens to create different accounts for tasks like paying parking tickets,
taxes or trash pickup fees, city government could require one single
identification in one single web platform to simplify transactional
processes.
• Collaborate with national governments and association of cities.
Both have a key role to play to ensure that cities of all sizes have the
capacities to implement SMART projects that will improve municipal
management and revenue collection and administration. For example,
national governments could offer support to structure cities websites
with SaaS structure models, saving cities hosting and maintenance costs.
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INTERVIEW WITH ERWAN LEQUENTREC
ORANGE LABS, FRANCE

About Orange and Orange Labs – Orange is a French
telecommunications company with 250 million
customers worldwide in 2016. The group is either leader
or the second operator in 75% of European countries
and in 80% of African and Middle East countries where it
operates. Orange Labs1 is the research and development
division of the group focusing on SMART cities, mobile
payments, content aggregation, mobile connections,
services and applications, and SMART grids. Orange
Labs network has more than 5000 employees in 18
centres.

IN YOUR OPINION, HOW CAN
LOCAL GOVERNMENTS USE
SMART TECHNOLOGIES TO
INCREASE MUNICIPAL REVENUE
OR DECREASE EXPENSES?

• Digitize certain processes by focusing on simple mobile
technologies (the only terminal widely distributed in
Africa). In Tunisia, for example, Orange has launched a
project to reduce electrical consumption, billing errors
or fraud risks.

with the District to facilitate exchanges and to trace
requirements through the M-Tew platform; 3) to
provide feedback on the movement of taxis in Abidjan
(attendance lines, traffic jams, parking areas, etc.).
The expected outcomes of the project are: to avoid
the waste of time and money of taxi drivers trip
to the municipal treasury; to ensure a secured and
transparent circulation of financial flows; to reduce
corruption by eliminating the use of cash; to improve
tax collection for the District; to improve exchanges
between the District and local economic operators
on the development needs of infrastructures used by
taxis. The project should bring benefits for citizens,
taxi drivers and the municipality. Rising incomes and
reducing shortfalls will improve public services such
as road infrastructures.

• Facilitate the means of payment (Mobile Banking)
and access to credit. In Ivory Coast, Orange is working
with the Abidjan District to set up a digitization
pilot project of collecting business taxes. The
project includes three lines of development: 1) to
propose to taxi drivers of the District to pay for their
professional fees via mobile phone (Mobile Banking);
2) to provide a simplified method of communication

• Establish programs to increase the competence and
productivity of small businesses and entrepreneurs, to
expand their activity and leave the informal sector. In
Ivory Coast, Orange created an application called “My
Business with Orange” that enables informal sellers of
fruits and vegetables, or other products, to facilitate
inventory management, orders from wholesalers or
product sales, and customer relations with payment

Reducing informality and tax evasion through SMART
technologies – In some countries, and particularly in
Africa, informal activities can represent between one
quarter and one third of GDP and contribute up to
over 60% of employment. This constitutes a significant
shortfall in tax revenue for local governments. To make
the ‘formal’ attractive and thus reduce the informal, local
governments can use technologies to:

1
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Among others, local governments can use SMART
technology to reduce the level of informality (and
increase taxpayers’ base) and for the analysis of data
(Big Data).

More info: http://laborange.fr/
58

© Zenman

FOCUS ON AN ACTOR POINT OF VIEW

Data analysis for an optimal decision making – Local
governments in partnership with telecom operators
can use the massive data from mobile phones and /
or deploy connected objects to generate data that
allow optimizations1. In this sense, in 2012, Orange
organized the competition “Data 4 Development.” 2.
During challenges organized in Senegal and Ivory Coast
researchers identified that Big Data can complement or
facilitate heavy censuses, surveys or polls to measure
indicators (e.g. of poverty, illiteracy, urban mobility,
energy access, crisis management, floods, etc.). The
analysis of these data allows public authorities to make
informed and appropriate decisions. For example, in
the field of urban mobility, the collection of data from
mobile phones allows public authorities to carry out
investigations of origin and destination, to identify
areas of high density, to know where to act to better
regulate the flow traffic, etc. Big Data can also establish
probabilities of the percentage of illiterate population
and the location of this population (e.g. based on the
number of SMS sent) and better adjust communications
campaign. The communication channel and the message
can be customized according to the characteristics of
the target populations. A research “OPAL” for Open
Algorithm, is currently being developed with the

1

More info here: http://www.orange-business.com/fr/
big-data-analytics

2

More info here: http://www.d4d.orange.com/en/
national-statistics
and
http://www.ffue.org/wpcontent/uploads/2015/09/FU-US_150927_Blondel_
LaRecherche_BigData.pdf

French Development Agency to find ways national
statistical institutes and local governments could use
such indicators.

HOW CAN THE PRIVATE SECTOR
WORK WITH LOCAL GOVERNMENTS
TO IMPROVE MUNICIPAL
REVENUE AND DECREASE
EXPENSES THANKS TO THE USE
OF SMART TECHNOLOGIES?
When it comes to SMART projects, public sector bodies
are often cautious and have strong financial constraints.
The implementation of public-private partnerships to
test solutions that mobilize new products or services
based on digital technologies to increase tax revenues
or reducing expenses may be interesting. Especially
before scaling up projects, thus allowing to proceed by
demonstration effect in order to reduce risks and provide
evidence-based advocacy. Telecom operators are the
main actors with access to bulk data and innovation in
business model could help local governments reduce
investment costs. A new economic model based on
Big Data context is the “Outcome economy” where
companies do not sell services or products, but
results directly quantifiable. In Los Angeles, the startup “Streetline” partnered with the municipality to
implement over 7000 sensors on urban roads allowing
to know, in real time, parking availability. Los Angeles
observed an increase of 2% in revenue generated by
parking fees despite a decline in parking costs.
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via Orange Money. Another Orange project aims to
strengthen the actions of the French Group Bel cheese
among street sellers to improve and retain their skills
by offering them training via mobile phone and social
incentives.
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The illiteracy rate and Internet access inequalities are
still high, especially in the cities of developing countries.
Consequently, local governments should provide
adapted services to the entire population, which means
there should be alternatives to the solutions based on
new technologies, and cities should also implement
initiatives to reduce the digital divide and to educate
people in their use. For example, in the case of tax
payment projects via mobile phone, it is important that
messages are understood by everyone (replace SMS by
voice mail messages or interfaces with intuitive icons).
From this perspective, the fact of having informed and
updated databases on the profile of taxpayers in order
to ensure that tailored messages are sent and conduct
appropriate targeting policies is key.
The legislation does not always give autonomy to
local governments to raise their taxes. It is therefore
useful to plan extensive phases of negotiation with all
stakeholders and to identify issues at stake for each
actor involved (trade unions, local government, private
sector, involved ministries, etc.). It may also be useful to
start with a pilot phase, completed by a detailed impact
assessment. This would serve to model and demonstrate
the effectiveness of the project and defend it to citizens
and decision-makers from central governments and
guarantee a return on investment.

WHAT RECOMMENDATIONS WOULD
YOU GIVE TO LOCAL GOVERNMENTS
THAT WISH TO USE SMART
TECHNOLOGIES TO POSITIVELY
IMPACT MUNICIPAL REVENUE?
When implementing SMART projects, local governments
should pay attention to the following elements:
• Implement incentives to facilitate the transition to a
system that uses the technology. For example: tax
reduction, delay extension; in case of partnership
with a telecom operator, offer tariff discounts on
communication; etc. In the specific case of the project
of the District of Abidjan, Orange has established a
partnership with Total fuel distributor in order to offer
gas coupons to taxis when they fill up at a gas station
and print there the stickers-receipts confirming the
payment of the tax.
• Ensure data protection of users by ensuring the
anonymity of the collected information.
• Ensure transparency of actions, conduct sensitization
and awareness campaigns. Show the results of
a “SMART” policy by presenting in a systematic,
personalized and geo-localized way the investments
made through income increases.
• Within the municipality, in order to avoid resistance,
staff training and change management by
including employees in the project elaboration and
implementation since the beginning is essential.
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IN YOUR OPINION, WHAT ARE
THE MAIN OBSTACLES AND
CHALLENGES ENCOUNTERED
BY LOCAL GOVERNMENTS TO
USE SMART TECHNOLOGIES TO
IMPROVE MUNICIPAL FINANCES?
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