United

4

Smart
Sustainable
Cities

DRAFT
Towards the
and more

1

Acknowledgements

The U4SSC members would like to extend their gratitude to the International Telecommunication Union (ITU)
Secretary General, Mr. Houlin Zhao and the United Nations Economic Commission for Europe (UNECE)
Executive Secretary, Mr. Christian Friis Bach for their sustained support to this initiative.
Following the completion of the first phase of the U4SSC, the authors of this flipbook would like to thank the
ITU Deputy Secretary General, Mr. Malcolm Johnson and the Director of the Telecommunication
Standardization Bureau (TSB), Dr Chaesub Lee, for the excellent leadership and support rendered to this
initiative.
The U4SSC output documents in this flipbook have been researched and written by U4SSC members and
partner agencies. The authors would like to thank Cristina Bueti, Mythili Menon, Reyna Mireya Ubeda, from
ITU, along with Albena Karadjova and Ivonne Higuero from UNECE, for providing the required Secretariat
support for U4SSC activities.
The U4SSC Secretariat would like to thank Nasser Saleh Al Marzouqi (Telecommunication Regulatory
Authority in the United Arab Emirates), Paolo Gemma (Huawei), Kevin Wee (Info‐communications Media
Development Authority of Singapore), Okan Geray (Smart Dubai), Domenica Carriero (Organization for
International Economic Relations), Simone Borelli (Food and Agriculture Organization) for providing inputs
and assisting the Secretariat with the editing process.

Disclaimer
This publication is solely based on the research conducted within the United for Smart Sustainable Cities
(U4SSC) initiative.
The data and information provided in this flipbook is for informational purposes only. The opinions and views
expressed do not necessarily reflect the official position of the secretariats of the ITU or UNECE, or any of the
bodies established under the ITU or UNECE. Readers are further cautioned that the information provided
herein does not imply endorsement by the authors, ITU, UNECE or any other participating agency/U4SSC
members.
The designations employed and the presentation of the material in this publication do not imply the
expression of any opinion whatsoever on the part of the Secretariat of the United Nations or the ITU
concerning the legal status of any country, territory, city or area, or of its authorities, or concerning the
delimitation of its frontiers or boundaries.
The U4SSC Secretariat, partners and its members cannot be held liable for the accuracy, omissions, relevance
and validity of any facts presented in this flipbook. ITU, UNECE and the authors of the U4SSC products in this
flipbook will not be responsible for any losses, injuries or damages arising from the use of the information
and guidelines from the case studies or other U4SSC outputs.

ISBN
978‐92‐61‐24161‐2 (Paper version)
978‐92‐61‐24171‐1 (Electronic version)

TABLE OF CONTENTS
Page
1.

Introduction.....................................................................................................................................

1

2.

Setting the Framework ....................................................................................................................

5

City use cases: Best practices to successfully achieve Sustainable Development Goal 11 and
implement the New Urban Agenda .......................................................................................................

9

Enhancing Innovation and Participation ..........................................................................................

29

Smart Governance ...........................................................................................................................

31

Dubai Government Electronic Shared Services ......................................................................................

31

Singapore: A Smart City on the Horizon .................................................................................................

49

Smart people ...................................................................................................................................

59

The Seoul Open Data Plaza ....................................................................................................................

59

Fit-For-Purpose Land Register ................................................................................................................

71

Smart Economy................................................................................................................................

81

Dubai: The First City on the Blockchain ..................................................................................................

81

Airport PPP Experience in India ..............................................................................................................

95

Connecting cities and communities with the SDGs ..........................................................................

105

Goal 1: No Poverty  Case study: Green Bonds for Cities ......................................................................

107

Goal 2: Zero Hunger  Case study: Aquaponics as innovative urban – Agriculture: The case of GrowUp
Box..........................................................................................................................................................

117

Goal 3: Good Health and Well-Being  Case study: Managing HIV in Children: The Case of Kenya ......

127

Goal 4: Quality Education  Case study: Mohammed Bin Rashid Smart Learning Program ..................

137

Goal 5: Gender Equality  Case study: Digital Literacy Campaign .........................................................

149

Goal 6: Clean Water and Sanitation  Case study: Smart Water Management: SmartH2O Project ......

155

Goal 7: Affordable and Clean Energy  Case study: Smart Grid Solutions: The case of PowerMatching
City .........................................................................................................................................................

163

Goal 8: Decent Work and Economic Growth  Case study: E-banking services: The Case of Pakistan ..

171

Goal 9: Industry Innovation and Infrastructure  Case study: Smart Mobility: The case of Ahmedabad ..

177

Goal 10: Reduced Inequalities  Pan African e-Network Program ........................................................

185

Goal 11: Sustainable Cities and Communities  Case study: Smart Dubai Platform and Dubai Data
Initiative .................................................................................................................................................

197

Goal 12: Responsible Consumption and Production  Case study: Smart Tourism ...............................

217

Goal 13: Climate Action  Case study: Creating Climate Smart Cities: The Case of Scotland ................

225

Goal 14: Life below water  Protecting Life Below Water: The Global Fishing Watch Platform ................

233

Goal 15: Life on Land  Case study: Monitoring of Animals Using ICTs .................................................

239

Goal 16: Peace, Justice and Strong Institutions  Case study: Improving participating and
accountability: Mygov Portal .................................................................................................................

247

Goal 17: Partnership for the Goals  Case study: United for Smart Sustainable Cities .........................

255

5.

Mapping U4SSC Products to the SDGs .............................................................................................

261

6.

Mapping U4SSC Products to other international agreements and conventions ...............................

265

7.

Conclusion and Next Steps...............................................................................................................

269

8.

Appendix: Tentative Future Avenues for Exploration in U4SSC ........................................................

273

3.

4.

iii

INTRODUCTION

1

Introduction
The United for Smart Sustainable Cities (U4SSC) initiative is a distinctive global smart city platform. This
unique initiative launched by the International Telecommunication Union (ITU) and United Nations Economic
Commission for Europe (UNECE) in May 2016 is supported by 16 United Nations agencies.
The U4SSC has embraced the following definition for smart sustainable cities developed by ITU and UNECE:

“A smart sustainable city is an innovative city that uses information and communication technologies
(ICTs) and other means to improve quality of life, efficiency of urban operation and services, and
competitiveness, while ensuring that it meets the needs of present and future generations with respect
to economic, social, environmental as well as cultural aspects.”

The U4SSC has been facilitating knowledge sharing and partnership building on smart cities, with the aim of
formulating strategic guidelines to implement the New Urban Agenda, the Paris Agreement, Connect 2020
Agenda and the 2030 Agenda for Sustainable Development, among others.
The U4SSC will be completing its first phase in April 2017. Within a short time frame, the initiative has grown
by leaps and bounds and continues to receive contributions to its work from across the globe.
After nearly ten gruelling months of work and deliberations, the U4SSC members have prepared a series of
case studies and products, which will catapult successful measures into the global spotlight for adoption. The
resulting case studies and products have been slotted within different sections based on their topic, scope
and international relevance.
This flipbook gathers the U4SSC work done during phase 1 and maps the case studies and other U4SSC
products to the various international agreements and the Sustainable Development Goals (SDGs). Based on
this mapping throughout this flipbook, U4SSC aims to derive best practices and guidelines to propel the
transition to smart cities and simultaneously achieve the Sustainable Development Goals. The outputs
presented in this flipbook are expected to provide urban stakeholders with an overview of innovative
concepts, policies and frameworks adopted in various countries to facilitate smart city transformations.
As the first phase draws to a close, this progressively evolving initiative will build on its existing vision to
incorporate growing urban sustainability needs and attempt to expand on its existing scope and outreach to
continue to support smart city transitions across the world.
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City use cases: Best
practices to successfully
achieve Sustainable
Development Goal 11
and implement the
New Urban Agenda

City use cases: Best practices to successfully achieve
Sustainable Development Goal 11 and implement the New
Urban Agenda
Deriving recommendations to successfully implement Sustainable Development Goal 11 and the New
Urban Agenda by transforming urban sustainability policies into digitally enabled urban planning practices
International instruments and global agendas are aimed at providing guidance on urbanization and
development. These include Sustainable Development Goal 11 (SDG11)1 and the New Urban Agenda (NUA)2,
which facilitate the implementation of effective public policies, adoption of enhanced novel planning
techniques and the integration of technology-supported frameworks.
Today’s common urban challenges such as climate change, crime, poverty, disease, exhaustion of natural
resources, for example, do not respect borders between countries or limits between the built and the nonbuilt domains. Therefore, the urban scope should always include the whole liveable environment and also
consider the global dimension. Keeping this in mind, the term liveable refers to the urban and non-urban
environment as a whole.
As such, treaties, conventions, charters, declarations, amongst other instruments are promulgated by
international bodies such as the United Nations. These international instruments can often evolve as
concrete international agendas if implementation mechanisms such as indicators are elaborated on for a
more guided execution of their principles. However, it is at each country’s discretion to adopt both agendas
and instruments and in reality their endorsement is far from global. Moreover, it is noted that even in
countries which do adopt these agendas and instruments, their practical application by local administrations
is limited.
Relevant examples of inadequate implementations are the United Nations Rio Declaration of 1992 that later
evolved as the Local Agenda 21 (LA21); or the EU SET Plan of 2000. This EU Set Plan of 2000, which moved
towards the Covenant of Mayors (CoM) was intended to be the European energy agenda. Although, the LA21
included several indicators to help measure sustainability, it was inadequately implemented by cities around
the world. A similar situation was faced with CoM as it failed to be implemented despite the inclusion of
several indicators to deliver the 20/20/20 energy goals.
The limited uptake of agendas is caused by two very diverse reasons:
(i)

The first reason is the lack of correspondence between policies included in the agendas and the
actual physical master planning for cities

(ii)

The second reason is attributed to the fact that the data collection process required to feed the
indicators, may be quite expensive.

In light of above, this section will be highlighting the measures for the successful achievement of SDG11 and
the NUA by:
(a)

fostering the incorporation of transformative public policies into urban planning actions;

(b)

elaborating on urban planning design values to support its technology-based execution.

____________________
1

Specific target addressed by this output document is 11.3-“By 2030, enhance inclusive and sustainable urbanization
and capacity for participatory, integrated and sustainable human settlement planning and management in all
countries”

2

Please refer to the final page of this document for extracts on specific commitments made by the NUA to help achieve
SDG 11.
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As was highlighted previously, sustainability policies related to SDG11 and the NUA, will have better
implementation if executed directly through urban planning interventions as these will transform the
intangibility of policies into physical manifestations which can be addressed at a later stage. These executions
will be helped by embedded ICT technology, to introduce smartness in these sustainable urban planning
interventions, especially for the evaluation of the implementation procedure.
Before moving forth on the global smart and sustainable city aspirations within SDG 11 and NUA, it is essential
that an effective framework is in place, to boost implementation of public policies through urban planning
actions, which will be executed as technology-based interventions and measured through KPIs (Key
Performance Indicators). These KPIs will be the basis for the establishment of future standards.
The conceptual operational model of the proposed framework for urban planning under the smart city vision
(in line with SDG11 and NUA) is depicted as follows:

(1) Policy
guidelines

(2) Planning
actions

(3) Technological
interventions

KPIs and standards
Figure 1  Operational Model for urban planning under the smart city vision
(in keeping with SDG 11 and NUA)

Based on this model, the Future Living Framework (as given in Figure 2) is designed to identify, execute and
monitor sustainability and smartness of urban planning interventions for implementing SDG11 and the NUA.
To do so, the underlying structure of the Framework has, on one side, policies (SDG 11 and the NUA
sustainability policies) and, on the other the practice (living domain’s urban and spatial master planning). An
ICT interface will enable the implementation of policies through urban planning practices (executive
smartness).

Figure 2  Proposed Future Living Framework

ICT functionalities in the Framework are designed for “two-way smartness” so that it will serve as both, an
implementation and a monitoring and control tool to assess the performance associated with implementing
the policies (evaluative smartness).
10
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UN-Habitat, the leading United Nations agency working towards a better urban future, has provided several
basic principles related to urban sustainability in its reports. These principles can aid the provision of urban
smartness based on ICT interventions and assist with the execution and evaluation of performance related
to the sustainable development goals. For this section, the following UN-Habitat reports have been used as
the primary source to understand the basic role of urban planning and to derive planning principles for the
implementation of SDG 11:
1)

UN HABITAT Planning Sustainable Cities: Global Report on Human Settlements 2009 sets 4 basic
roles for urban planning:



addressing rapid urbanization, urban poverty and proliferation of slums



addressing sustainable urban development and climate change



addressing urban crime and violence



addressing post-conflict and post-disaster situations.

To address sustainable urban development and climate change, this report sets 8 essential aims, gathered
under the policy called “Bridging the Green and Brown Agendas”:


Development of renewable energy



Striving for carbon-neutral cities



Distributed power and water systems



Increasing photosynthetic spaces3 as part of green infrastructure



Improving eco-efficiency



Increasing sense of place



Sustainable transport



Developing cities without slums.

With respect to sustainable urban development, the report further addresses and includes advanced policy
on “Linking Spatial Planning to Urban Infrastructure” with 7 additional aims:


Smart growth and transit-oriented development



Integrating land use and transportation



Strategic spatial planning and infrastructure planning



Integrated urban management and development plans



Strategic structure planning



Linking spatial planning to infrastructure planning



Linking mega-projects and major infrastructural developments to spatial planning.

Following on from understanding the role of urban planning for sustainable urban development aims, the
next pertinent question to be addressed is: What are the urban planning principles supporting the
implementation of sustainable urban development aims (as given above)?
This aspect is addressed in the following UN-Habitat report published in 2015.
2)

UN HABITAT International Guidelines on Urban and Territorial Planning (2015), which puts forward
4 basic planning principles that should be inherent to any master planning exercise:



Advocate physical compactness



Promote social inclusiveness

____________________
3

Area utilized for photosynthesis. Photosynthesis in the process through which plants and other autotrophes convert light energy from the sun
into chemical energy (using carbon dioxide and water). The chemical energy derived from this process is store as carbohydrates. Oxygen is a byproduct of photosynthesis.
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Enable integrated and connected cities and territories



Facilitate resilience to climate change.

Combining the key finding from these two reports, the first exercise involves classifying the 8+7 aims included
in the sustainable urban development role based on the 4 basic planning principles:

Figure 3  Conceptual design of the Future Living Framework correlating urban planning ROLES
with PRINCIPLES4
Taking into account the 8+7 aims as the POLICIES addressing sustainable urban development (and therefore
responding to the SDG11 and the NUA) and the 4 urban planning principles as the PRACTICES that will
guarantee the achievement of the SDS11, specific actions to implement the PRACTICES to successfully deliver
the SDG11 and the NUA still need to be deciphered. To this end, the UN Habitat 2015 Report was again
analysed and the recommendations provided to urban planners5 to design each of the 4 urban planning
principles were taken into account.

____________________
4

According to UN’s report on Human Settlements (2009) urban planning ROLES can be ‘essential’ or ‘additional’, hence
the distinction made in the figure.

5

On page 41-section B of UN HABITAT International Guidelines on Urban and Territorial Planning (2015).
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Figure 4  Detailed PRACTICES developing the 4 urban planning PRINCIPLES and their correspondence
with POLICIES assigned to urban planning ROLES
Based on this analysis of the recommendations, Figure 4 highlights the need for adding some POLICIES and/or
some PRACTICES to balance the different POLICY-PRACTICE packages. Areas needing further work have been
identified with dotted circles in Figure 5.
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Figure 5  Identification of POLICY and PRACTICE areas needing completion
In order to discover additional POLICIES and PRACTICES, an analysis of the 26 use cases contained in the UNHabitat 2015 report has been conducted. At first instance, projects have been classified in both columns of
POLICIES and PRACTICES (Figure 6). The colours indicate the ownership of projects, which have been
distributed amongst contributors.

14
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Figure 6  Distribution of projects and uses cases included in the UN-Habitat 2015 report on
International Guidelines on Urban and Territorial Planning
Special attention has been paid to projects and use cases included in the dashed areas (1, 2, 3) shown in
Figure 5. These projects have been analysed further to discover additional POLICIES and PRACTICES
completing the dashed areas. Figure 7 shows a complete list of additional POLICIES and PRACTICES, leaving
the original ones in black text and showing the new ones identified by contributors, in colour. The colour
code is the same as for Figure 6 for better identification of the source project and the contributor proposing
a given POLICY or PRACTICE.
Finally, the main POLICIES and PRACTICES have been identified in bigger text (Fig. 7) and these will be carried
forward into the next stages of work:

U4SSC series
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Figure 7  Completion of POLICIES and PRACTICES in dashed areas, highlighting the selection of
most relevant ones to be carried forward into next stages

16
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Figure 8 shows the final recollection of POLICIES and PRACTICES resulting from a second review of projects.
POLICIES and PRACTICES highlighted in colour correspond to the additions proposed by contributors resulting
from a second round of analysis of the projects and use cases contained in the UN Habitat 2015 report.

Figure 8  Complete list of POLCIES and PRACTICES in which next phases of work will be built


The POLICIES and PRACTICES that have been previously added by contributors in Figure 8 are now
underlined in Figure 9. Also, note that one of the added POLICIES has been moved (shown with a
yellow arrow) as it fits better with PRACTICES “Advocating physical compactness”.
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Figure 9  Complete list of POLCIES and PRACTICES with urban sustainability flagship projects. Underlined
POLICIES and PRACTICES indicate additions previously made by contributors
As revealed by the allocation of projects in the different POLICIES, PRACTICES can be sub-grouped according
to the POLICY they serve (see Figure 10). The four main categories into which POLICIES and PRACTICES are
grouped, namely, Facilitate resilience to climate change, Promote social inclusiveness and development,
enable integrated and connected cities and territories, and Advocate physical compactness, will be referred
to as STRATEGIES from now onwards (see Figure 10).

18
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Figure 10  PRACTICES sub-grouped per POLICY and classification per STRATEGIES
Underlined POLICIES and PRACTICES indicate additions made by contributors
Following the meticulous surmising of POLICES and PRACTICES, this section moves on to providing a summary
of recommendations for a successful transformation of SDG11 POLICIES into urban planning PRACTICES.
These recommendations have been organised as per STRATEGIES and POLICIES, and all PRACTICES belonging
to the same POLICY are presented in the same table. The recommendations have been collected from the
UN-Habitat projects analysed in the section. These include the flagship project and other projects classified
in the same PRACTICE.
Two different kinds of recommendations have been provided; tangible and intangible, in other words;
Recommendations on physical urban planning interventions and Recommendations on non-physical urban
planning actions (as shown in the following Tables).
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Facilitate resilience to climate change

POLICY

--To protect and manage the natural and built environment in cities and territories, including
biodiversity, land and natural resources, and to ensure integrated sustainable development and
resilience to climate-related and natural disasters--

PRACTICES

Increasing photosynthetic spaces as part of green infrastructure
Improving eco-efficiency
Striving for climate resilient infrastructure

Recommendations on physical urban planning interventions


Increase the overall green spaces in the city;



Increase the city’s tree canopy (9m2 per person);6



Retrofitting of buildings to make them climate and weather friendly;



Develop/update and enforce land use plans and zoning ordinances;



Implement a water harvesting network and reduce reliance on potable water;



Promote recycling and provide a second life for unused items;



Green retrofitting as part of buildings’ reimagining programmes;



Introduce multi-purpose and climate-adaptable buildings;



Promote climate resilient infrastructure – buildings, roads, and other physical infrastructure;



Make unused spaces of the city more attractive by converting them into green spaces and equipping them with
mobile facilities.
Recommendations on non-physical urban planning actions


Detailed implementation plans should be made by prioritising budget allocations.



Public consultation and citizen engagement actions should be encouraged to raise public awareness about the
impacts of climate change and to co-design implementation plans.



Increased sense of ownership of urban planning interventions is encouraged by including funding raising
campaigns in the context of public-private funding schemes such as ‘infrastructure foster programs' and crowdfunding campaigns.

____________________
6

20

Please note that these values may vary per country
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Facilitate resilience to climate change

POLICY

-- To increase human security by strengthening environmental and socioeconomic resilience,
enhancing mitigation (of), and adaptation to, climate change and improving the management of
natural and environmental hazards and risks--

PRACTICES

Distributed power and water systems
Development of renewable energy
Striving for carbon-neutral cities

Recommendations on physical urban planning interventions


Re-locate any vulnerable and non-efficient infrastructure which causes disruption to decentralisation efforts ;



Retrofit existing networks for a more distributed system that can be operated in a clusturised manner;



Install appropriate renewable equipment in both domestic and public buildings;



Relocate industrial polluting activities to release space for technological and green industries;



Promote compactness by increasing densities wherever possible. This will have a positive impact on the
reduction of energy consumption for heating and transportation. Increase in densities should go hand in hand
with the creation of a connected system of self-sustainability;



Foster strategic positioning of trees around buildings to reduce congestion, promote greenery, facilitate air
circulation and reduce heating and air-conditioning costs;



Promote affordable climate resilient housing with good connections to public transportation;



Redesign mobility lanes to prioritise public transport and non-fuel vehicles;

 Identify most polluted streets and ban high emission vehicles in these areas.
Recommendations on non-physical urban planning actions


Mapping and identifying the existing infrastructures is encouraged along with the inclusion of socio-urban
surveys to assess the distribution fitness of the current infrastructure network along with social characteristics.
It is essential to combine this with the mapping of areas with potential for renewables (solar radiation, wind
speed, etc.).



The mapping of areas vulnerable to air and soil pollution along with high-risk zones (including flood prone areas
and low lying coastal regions with and potential inundations) to implement diagnosis before designing
subsequent Resilience Plans, should be encouraged.



It is important to ensure alignment with Laws and institutions responsible for the implementation of Resilience
Plans.



Seamless integrated planning and multi-sectoral urban management should be fostered



Using a systems-of systems approach to infrastructure planning and leverage on complimentary network
capabilities should be facilitated.



Decentralised planning requires more collaborative funding models to succeed. PPPs should therefore be more
stakeholder-engaging and provide a better participatory setting with an orientation towards the new economy
of knowledge to offer business opportunities as means to compensate efforts of engaged stakeholders.



Distribution systems have a direct positive impact on a fairer distribution of resources. Therefore, Resilience
Plans should include the new distribution of city resources along with the proposed decentralised infrastructure
network.



Developing a forum for ideas where all stakeholders (including insurance companies) can share options, should
be promoted to mitigate climate change and increase urban resilience. This will provide opportunities for
entrepreneurship to create new products and services that are more fit for purpose and based on the needs
reported in the forum.



It is pertinent to set up municipal programmes to promote greener attitudes amongst residents.
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Promote social inclusiveness & development

POLICY

--To provide adequate standards of living and working conditions for all segments of current and
future societies along with ensuring equitable distribution of the costs, facilitating opportunities
& benefits of urban development and promoting social inclusion & cohesion—

PRACTICES

Increasing sense of place
Developing cities without slums
Foster community, individual participation and inclusiveness

Recommendations on physical urban planning interventions


Deliver ‘revitalising’ projects where it is most needed in order to reconnect citizens with their places. These
projects should address a local need (such as transportation, services, etc.) but in an indigenous manner. This
can be done by the citizens themselves;



Deploy housing schemes as a mixture of social and private housing offers, in combination with well-balanced
and accessible green spaces and public facilities. Inclusion of employment opportunities should be considered
as well;

 Favour re-development to prioritize renewal projects instead of facilitating urbanisation in new areas.
Recommendations on non-physical urban planning actions


It is important to develop socio-civic plans to promote dynamism and connectivity, to boost economic activities
where there are less opportunities.



Supporting social inclusion through specific programmes is required, especially where higher crime rates exist.



Executing plans and programmes with efficient and transparent management of resources is important. This will
have a positive collateral effect on tax collection and citizen engagement.



It will be beneficial to put in place different and complimentary mechanisms of public participation (in an array
of digital and analogue means) for citizens to participate based on their abilities.



It is pertinent that all city investments are subject to Participatory Budgets approval. Deploy the approval process
locally and through several meetings to maximise participation.

Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Promote social inclusiveness & development

POLICY

--To help globalization processes that respect cultural heritages and cultural diversity, & the
recognition of distinct needs of various groups--

PRACTICES

Policies that support innovative solutions and create a stable environment for such innovations
to take place

Recommendations on physical urban planning interventions


Prioritise interventions in areas needing reinvention due to lack of services, transportation, housing or job offers;



Interventions should include a mixture of uses in a well-blended socio-economic fabric, to avoid ‘ghettofication’;



Built spaces should carry the right proportion of accessible green spaces and multipurpose public facilities to
allow for the accommodation of services to different cultural groups.
Recommendations on non-physical urban planning actions


It is important to develop interventions in a PPPP (People first Public-Private Partnerships) format to ensure
future uptake at the lowest level and help implementation.



Develop a Jobs Programme which can be introduced in parallel to innovative policies aimed at promoting
liveability and minimising commuting.

22
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Enable integrated and connected cities and territories

POLICY

--To ensure that economic growth, social development and environmental sustainability go hand
in hand to promote better connectivity at all territorial levels—

PRACTICES

Sustainable transport
Smart growth and transit-oriented development
Integrating land use and transportation

Recommendations on physical urban planning interventions


Provide a duality of point to point public travel options though alternative routes and transportation means to
guarantee public mobility across the whole urban network in route failure situations;



Prioritise poly-centric urban structures with diversified and complementing urban functions. This will allow for
decentralised and distributed multi-modal network schemas with well-connected and efficient interchanges in
nodes;



Connect low-income with higher-income areas to help catalyse development and social inclusion across the city.



Connect residence with related economic/business areas to allow all population segments to use public
transport to commute for work;



As a strategy to remove private cars from the city centre and narrow streets, prioritise pedestrianisation and
public transport. This same strategy should also be used to preserve certain patrimonial cityscapes and historical
sites;



Promote urban renewal instead of allowing urban sprawl. Urban renewal and new urbanisation interventions
should include jobs schemes which focus on providing citizens with employment options within the urban
territories;

 Invest judiciously in public transport systems to promote affordability of mobility services.
Recommendations on non-physical urban planning actions


Reduction of commuting time has a positive impact on productivity and quality of life. Before drafting a Mobility
plan, conduct analysis on the need for traveling in order to focus the planning efforts on reducing the need for
commuting.



If new areas are to be developed and in the process new streets will be built, it is important to include land-value
capture mechanisms as a means to subsidise public transport and make it affordable to all-income groups.



Designing local mobility plans in collaboration with surrounding municipalities will assist in better integration of
the mobility needs of external commuters.
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Enable integrated and connected cities and territories

POLICY

--To engage all relevant stakeholders in the processes of planning, developing and implementing
transport systems, land uses, and infrastructure--

PRACTICES

Strategic spatial planning and infrastructure planning
Linking spatial planning to infrastructure planning
Linking mega-projects and major infrastructural developments to spatial planning

Recommendations on physical urban planning interventions


Focus on visible and feasible projects that allow for civic leadership and build confidence;



Very large projects should be broken down into smaller parts so that certain portions can be completed earlier.
This will help facilitate benefit-realisation and awareness of project progress among tax-payers;



Strategic spatial planning should focus on the creation of new centralities or the revitalisation of existing ones as
a main strategy;



Link and ensure consistency between all scales of planning, from strategic plans to development plans;



Spatial planning and infrastructure planning should go hand in hand with programmes for urban renovation,
renewal and revalorization, to improve the provision of services and the quality of life in low-income
neighbourhoods.
Recommendations on non-physical urban planning actions


The retrofitting existing public infrastructure can be an opportunity to create a new economy, and a social and
environmental transformation. The whole community should be engaged to have a share in these new
opportunities.



Spatial planning and infrastructure planning should be conducted at the highest possible administrative level but
implemented, managed and maintained by local teams to ensure that the high-level vision responds to
neighbourhoods’ needs.



A monitoring mechanism for the performance of urban interventions should be put in place, either through a
permanent dialogue with locals or through surveys/consultation.



Municipal and regional governments should work together to create a unified territorial agenda, with the view
to promote the city-region concept, as well as urban-rural linkages among stakeholders and beyond.

24
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Advocate physical compactness

POLICY

--To promote sustained and inclusive economic growth that provides an enabling framework for
new economic opportunities, regulation of land and housing markets and timely provision of
adequate infrastructure and basic services—

PRACTICES

Strategic structure planning
Inter-city and international coordination/cooperation

Recommendations on physical urban planning interventions


Identify cross-municipality challenges and develop shared masterplans involving these municipalities.
Masterplans should tackle these challenges in a holistic manner, considering all subsystems involved and the
effects on the overall territorial system;



Encourage planning through projects that are more strategic in addition to those that have a domino effect and
create ‘cascade projects’ for the future;



For inter-municipal projects, prioritise those that bring connectivity and strengthen ties between cities as these
will provide more robust foundations for future projects.
Recommendations on non-physical urban planning actions


Ensure that a Base Plan exists for any city. The Base Plan serves as a guideline for urban planning, incorporating
flexible strategies to strengthen the management capacities of local governments and provide an entry point for
further integrated physical and strategic planning.



Inform the current profile of the city by collecting as much data as possible and mapping all relevant elements
before taking any action.



The methodology in any planning process should include need-discovery workshops and other engaging
activities to facilitate implementation and improve uptake of the proposed master plan and the Base Plan.
Moreover, decisions on future projects should be made collectively with all relevant stakeholders.



For successful cross-municipal planning, it is recommended to set up an inter-municipal agency with an impartial
vison to help resolve any disputes and conflicts of interest emerging from planning.
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Recommendations on STRATEGIC urban planning PRACTICES to implement urban sustainability
POLICIES
STRATEGY

Advocate physical compactness

POLICY

--To promote progressive planning to mitigate unnecessary urban sprawl with the provision of
green and public spaces--

PRACTICES

Progressive and multifunctional urban planning
Integrated urban management and development plans

Recommendations on physical urban planning interventions


The promotion of local potential should be accompanied by an array of subsidiary actions supporting the main
capabilities in a multi-functional fashion.



Progressive and multifunctional planning should have a territorial scope and vision but managed and developed
locally to ensure that projects implementing the plan meet local needs.

 Projects should be prioritised based on a benefit realisation strategy that should be decided by locals.
Recommendations on non-physical urban planning actions


Progressive urban planning might require economic, environmental and social reforms. Therefore, appropriate
socio-economic and environmental programmes should accompany progressive planning instruments.



Successful multifunctional planning activities should be governed by representations of the different sectors
involved, to ensure rapid buy-in when projects are implemented.



Hands-on participation mechanisms should be part of the planning process and equally important during the
implementation of projects, to inspire a sense of ownership among the residents. Moreover, this more inclusive
and integrated urban planning approach provides a more transparent and credible framework which has a
positive impact on attracting investment and partners.

26
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ANNEX – Extracts of specific commitments made by the
NUA to help achieve SDG 11:
- We commit ourselves to promoting the development of urban spatial frameworks, including urban planning
and design instruments that support sustainable management and use of natural resources and land,
appropriate compactness and density, polycentrism and mixed uses, through infill or planned urban extension
strategies as applicable, to trigger economies of scale and agglomeration, strengthen food system planning,
and enhance resource efficiency, urban resilience and environmental sustainability.
- We will support the implementation of urban planning strategies, as appropriate, that facilitate a social mix
through the provision of affordable housing options with access to quality basic services and public spaces for
all, enhancing safety and security, favouring social and intergenerational interaction and the appreciation of
diversity. We will take steps to include appropriate training and support for service delivery professionals and
communities living in areas affected by urban violence.
- We will strive to improve capacity for urban planning and design and the provision of training for urban
planners at national, subnational and local levels.
- We will promote best practices to capture and share the increase in land and property value generated as a
result of urban development processes, infrastructure projects and public investments. Measures such as
gains-related fiscal policies could be put in place, as appropriate, to prevent its solely private capture, as well
as land and real estate speculation. We will reinforce the link between fiscal systems and urban planning, as
well as urban management tools, including land market regulations. We will work to ensure that efforts to
generate land-based finance do not result in unsustainable land use and consumption.
- We will foster the creation, promotion and enhancement of open, user-friendly and participatory data
platforms using technological and social tools available to transfer and share knowledge among national,
subnational and local governments and relevant stakeholders, including non-State actors and people, to
enhance effective urban planning and management, efficiency and transparency through e-governance,
approaches assisted by information and communications technologies, and geospatial information
management.

This guideline document has been prepared by:
Lluisa Marsal (Future Cities Catapult), Tomás Llorente(Spain) Graciela Braga (Argentina), Stan Curtis, Open
Commons (USA) Jordi Garcia (University of Barcelona), Javier Garcia (Spain), Raffaele Sisto, (Spain), Enric
Marti, Bismart (Spain), Nikolaos Kontinakis (Eurocities), Stacie Walsh, ICC UK, Vimal Wakhlu (ITU-APT
Foundation).
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1

Introduction

1.1

Background

Dubai is one of the seven Emirates in the federation of the United Arab Emirates. The Emirate has enjoyed a
strong economic growth trajectory and has managed to establish itself as one of the leading emerging
economies with a sustained record of real GDP growth rate. Dubai Government as a whole is composed of
several specialised entities (departments, authorities, committees, councils, etc.) which were independently
established through legal mandates. Hence, these entities operated autonomously in fulfilling their missions
over the years. A holistic government approach did not exist in terms of concrete cross-entity electronic
shared services (ESS). More specifically, there was no institution established (mandated) or appointed to
carry out ESS activities on a large scale and extent at the government-level. There were examples of a few
ad-hoc projects that were initiated in the past among a small number of government entities, resulting in
limited cooperation and collaboration, however, there was no government-level strategy that formalized a
“whole-of-government” approach prior to ESS initiative.

1.2

Challenge and response

Lack of government-wide electronic shared services compelled government entities to individually invest in
various information and communication technology (ICT) solutions and electronic services capabilities
resulting in replication of efforts and resources. Furthermore, there were no incentives to share knowledge
and practices across the government entities despite potential synergies.
Despite the fact that common administrative back-office (support) activities existed among government
entities, they were implemented individually within the confines of each respective government entity from
a policy, people, process, and technology perspective. As such, synergies were abundant in human resources
management, financial management, supply chain management, etc. All these commonalities pointed to a
huge potential for horizontal cross-entity synergies. Concomitantly, advances in ICT were enabling
automation as well as the centralised provisioning of such cross-entity synergies in a successful manner.
Dubai Government faced the challenge of incurring significantly higher financial, human and technology
resources needs, which in turn amplified expenditures at the government level due to lack of horizontal
collaboration and coordination in early 2000s.
In view of the above, the Dubai Government launched a comprehensive electronic shared services (ESS)
initiative as part of its city-wide digital transformation. An extensive centralized “whole-of government”
approach was adopted for the common (synergistic) aspects of core and administrative (support) services for
electronic enablement, referred to as ESS. This centralized whole-of-government approach played a critical
role in facilitating and incentivizing Dubai Government entities (DGEs) to collaborate and to cooperate.
This case study pertains to the domain of smart governance within the U4SSC. More specifically, it is a case
study illustrating a strong case for creating efficiencies in a city through shared services.
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The smart project(s)

2.1

Vision and content

Dubai Government ESS initiative was launched as part of the Dubai eGovernment initiative which
subsequently evolved into Dubai Smart Government, and more recently into Smart Dubai initiative in 2014,
all under the leadership of His Highness Sheikh Mohammed Bin Rashid Al Maktoum, Vice-President and Prime
Minister of the UAE and The Ruler of Dubai. ESS forms a key pillar under Smart Dubai, which is Dubai’s smart
city initiative, implemented through an extensive program.
Strategic Goals and Objectives of ESS: The overarching strategic goals of the ESS initiative were to achieve
operational efficiencies and higher returns on ICT investments by providing customer focused shared
services, while capitalizing on ICT related synergies across the city government entities. Accordingly, ESS
would strike an optimal balance between operational efficiencies and enhanced customer satisfaction by
simultaneously achieving high levels in both (i.e. operational efficiencies will NOT be achieved at the expense
of customer satisfaction).
Customer objectives of ESS were identified as increasing customer satisfaction and trust, saving time and
money for customers and increasing adoption of ESS by the customers. The customers of ESS are the
government entities, the public, the businesses and other organizations in Dubai utilizing the ESS. Internal
objectives of ESS were determined as:
(i)
innovating jointly with government entities to enable new ESS and to enhance the existing ones;
(ii)
rolling-out ESS to achieve high levels of penetration in government entities;
(iii)
enhancing the customer relationship for ESS;
(iv)
leveraging on private sector alliances and partnerships for implementation of ESS; and
(v)
implementing and enhancing ICT infrastructure for providing reliable and high performance ESS
Learning and growth objectives of ESS were to attract, develop and retain key skills for ESS provisioning and
provide requisite skills training to local government entities in order to utilize the ESS effectively and
exchange knowledge to improve the ESS usage. The financial objectives of ESS were identified as achieving
operational efficiencies through synergies and increasing productivity for the activities conducted by the
Dubai Government.
Actual Services: Smart Dubai ESS initiative has implemented and delivered more than 60 shared services
utilized by more than 50 entities in Dubai. The following gives an overview of available ESS categories with a
brief description:
(a)
Government Resources Planning (GRP) ESS: This category of ESS enables an extensive range of backoffice support functions such as human resources management, financial management, supply
chain management, projects management, self-services management (employees, suppliers),
enterprise assets management, business intelligence, etc. implemented through an ERP (Enterprise
Resources Planning) system. There are more than 30 ESS in GRP category which can be implemented
individually based on actual business needs of a government entity.
(b)
eServices Enabling ESS: This category of services helps government entities to host their websites
for the following functions:
(i) to enable mobile messaging via SMS for their core services;
(ii) to enable electronic and mobile payments for their core services;
(iii) to enable unified digital authentication;
(iv) to enable electronic information exchange among the government entities;
(v) to have a unified repository of all the government entities’ services.
(c)
Infrastructure Enabling ESS: This category of shared services includes secure government
information, network connectivity, secure Internet connectivity, shared email services, shared
mobile email, Intranet solutions, shared collaboration across entities through portals.
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(d)

Public and Businesses ESS: This category of shared services includes the one-stop-shop official
government portal and mobile app of Dubai Government, recruitment portal, electronic
suggestions, electronic complaints and electronic survey systems for public and businesses, and
electronic procurement for suppliers.

ICT has been a key enabler for all the implemented ESS. In most cases, the latest technologies were utilized
through leading edge solutions deployed as cloud based and/or centralized shared services. Innovation was
critical in all aspects of the ESS as government entities’ needs and requirements were determined
collaboratively and knowledge exchange and dissemination formed a major part of the implementation of
ESS.
As of today, ESS have been very successful in achieving operational efficiencies in the form of cost savings of
4.3 billion UAE Dirhams (1.2 billion USD) (from 2003-2015). They have also received a happiness rating of
84.3%, based on user feedback.

2.2

Implementation

Extensive engagement, participation and collaboration among Dubai Government entities were extremely
important during the implementation of ESS. The ESS were implemented in waves, whereby each ESS
followed an initial implementation phase (through coordinated gathering of requirements) and the
development stages, which included the creation of pilot government entities.
Subsequently, ESS were rolled-out gradually to all other government entities which needed these services.
This was an ongoing process and each roll-out timeframe varied based on service and entity (e.g. Government
Resources Planning roll-outs took 3-6 months whereas electronic payment took 1-2 months depending on
entity).
ESS were also enhanced with new features to meet the customer requirements and to stay competitive with
respect to advances in the industry.
ESS were implemented through well-defined core processes as listed below:
•

ESS Requirements Definition

•

ESS Design and Implementation

•

ESS Roll-out

•

ESS Infrastructure Management

•

ESS Customer Management (includes Account Management and Customer Incidents Management)

Streamlined and well-defined processes were critical to the success of the overall initiative. Some examples
illustrating the growth and uptake of ESS over the years have been given in this case study.
GRP was launched in 2003 with 15 ESS (HR, Finance, Supply-chain, etc.) in 7 entities. By 2016, GRP had more
than 30 ESS in more than 50 entities. Over the years, project management, electronic procurement, mobile
supply chain management, etc. were added as enhancements to GRP suite of ESS.
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Figure 1 – GRP ESS Example

Today GRP handles a significant majority of the back-office processes of Dubai Government entities. More
than 90% of all Dubai government employees and more than 95% of Dubai government budgets are managed
by the GRP system as a shared service.
Electronic payment ESS (branded as DubaiPay) was launched initially with 3 entities in 2003 and reached 38
entities in 2016. Over the years, different payment options such as AMEX, prepaid cards, direct debit (account
transfer), mobile payment, kiosks payment, IVR payment were added as enhancements.

Figure 2 – DubaiPay ESS Providers and Payment Methods

DubaiPay has electronically conducted more than 7.5 million transactions in 11 billion UAE Dirhams (3bn USD)
in 2016 only.
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Figure 3 – DubaiPay ESS Transactions
DubaiPay has significantly contributed to public sector electronic commerce in Dubai.
Similarly, SMS mobile messaging is implemented as a shared service and more than 285 million SMS
messages were sent by government entities, schools and some private entities in 2016.
Key Enablers
Leadership Support: Commitment at the highest levels in the government has been crucial to ensure ESS
success. ESS initiative was linked to the overall vision of digital transformation of the Dubai Government and
recently of the city itself. His Highness' commitment and follow-up has continued over the years and his
leadership steered Dubai into the right course. Due to the continued political support at the highest levels,
ESS have been rigorously tracked and championed by different government entities in Dubai.
Customer Engagement and Participation: ESS aim to solely serve the customer. They are utilized by customers
to meet their business needs. Hence, understanding, identifying and incorporating the customer needs in ESS
implementations are absolutely crucial. In order to achieve this, proactive customer engagement, facilitation,
and participation have been essential. Customer engagement and participation has increased the buy-in and
the ownership of ESS considerably.
For example, GRP ESS implementation entailed intensive engagement and facilitation of government entities’
staff and required more than 100 government-level innovation workshops, attended by more than
300 representatives from different government entities referred to as ‘business owners’. These “business
owners” have streamlined, standardized, and automated more than 200 back-office support and
administrative processes. Majority of the innovations in ESS came directly from the users and planners of
ESS.
Customer Satisfaction and Management: It is of utmost importance to achieve customer satisfaction in ESS
delivery. Operational efficiencies (intended cost savings) are one vital side of the coin but the other side is
definitely customer satisfaction. High customer satisfaction has enabled high adoption of ESS, which in turn,
has enabled achievement of the intended operational efficiencies.
Over the years as the number of ESS roll-outs and the number of customers increased, the need for formal
customer management has risen almost naturally. Handling customer needs and expectations and resolving
various ESS incidents related to customers were critical for the success of the initiative. In 2015 alone, there
were more than 41,000 customer inquiries which needed to be resolved.
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Continuous improvement through enhancements: ESS implementation is not a one-time activity but rather a
continuous journey for adapting to the changing needs of customers and the environment in general through
enhancements. These enhancements may take the form of new ESS features, business requirements, etc. or
they may cause issues related to ESS core processes. ESS enhancements include upgrades, new releases,
integrations with core systems (legacy systems), government policy changes, implementation of new
government laws and amendments. Over time ESS core processes were always revised and streamlined.
Some examples of this include:
(i)
introducing formal customer management;
(ii)
streamlining service monitoring and delivery processes to achieve high availability rates;
(iii)
streamlining customer support and incident management processes;
(iv)
promoting the delivery of services through SLAs (service level agreements);
(v)
conducting customer surveys;
(vi)
integrating customer survey results with customer management processes;
In view of these examples, it is pertinent to achieve some flexibility and agility in ESS implementations and
core processes to incorporate changing needs and requirements.
Boosting the skills of staff: ESS are ICT based services in nature. Even though technology has been a very
strong enabler, it also poses challenges from a management perspective. Technology tends to change very
frequently and technology related processes also need to be revised and re-implemented to cope with
changing customer needs and innovations.
Technology product timelines are fairly short (becoming even shorter over time) and new versions of
products are released very frequently. Similarly, new technology and service management processes are
formulated quite regularly. Keeping up with these changes is definitely challenging. These are very rapid
cycles requiring agility and flexibility in terms of implementation and requisite skills.
This necessitates quickly learning and adapting to these changes. Hence, it is important to invest in people
skills and to keep their knowledge up-to-date. Technology management and ESS operational processes are
definitely critical. Investing in training and staff development to cope with these rapid changes is essential.
Hiding the Operational Complexity of ESS from Customers: ESS delivery is a fairly complex operation involving
complicated infrastructure management processes, intricate service implementations and customer
management processes as briefly outlined in this document. It is important to hide this complexity from
customers and provide simple, easy-to-use, cloud based, web applications and services with timely and
responsive customer support in a seamless manner. This approach has definitely contributed to the high
adoption of ESS by the customers. Customers are intentionally kept at the user level. They are engaged to
gather their ESS requirements but are kept detached from all the technical intricacies and details of
implementing and delivering services. This has helped customers to save time and money and has also
contributed to increasing their loyalty.
Private Sector Partnerships: ESS require various disparate skills and competences. It was decided early on to
acquire and develop some of these skills internally (organically).Subsequently, several of these requisite skills
and competences were acquired through partnerships established over time. In some cases, strategic
outsourcing was utilized to complement the existing skills. ICT partnerships were also established with
various providers of ICT services and equipment. Without these partnerships, operational challenges and
skills issues might have potentially undermined the success of ESS.

2.3

Results

Benefits and the Impact
The benefits and the impact of whole-of-the-government approach implemented through ESS can be
summarized as follows:
•
One-Stop-Shop for Public Services: ESS included several one-stop-shop services for public and
businesses. Examples include the following:
(i) Dubai Government main portal and DubaiNow mobile app for government services related
information and transactions;
U4SSC series

41

•

•

(ii) eSupply a single electronic procurement portal (esupply.dubai.gov.ae) whereby government
entities post their business opportunities for suppliers;
(iii) eParticipation services handle electronic suggestions, electronic complaints and electronic
surveys thereby greatly reducing the barriers for the public’s engagement in policy making.
Core Business Focus for Government Entities: ESS implementations have clearly delineated the
responsibilities and the accountabilities among Dubai Government entities. Smart Dubai
Government has undertaken the responsibility of implementing, delivering, and supporting the ESS
by engaging with customers. Hence, Dubai Government entities participated heavily in defining the
requirements for ESS and also utilizing them in a shared manner with other government entities to
run their internal back-office processes, whereas Smart Dubai Government took the ownership of
availing them as ICT-based shared services.
This has allowed Dubai Government entities to focus on their core business of providing services to
individuals and businesses in Dubai in line with their mandates and missions. ESS have relieved
government entities from diverting their attention to noncore areas such as administrative (or
support) processes related to internal administration. This is one of the main reasons why Dubai
Government entities have electronically enabled their core public services in an accelerated
manner.
Operational Efficiencies through Cost Savings: In June 2016, the Smart Dubai Government
establishment published a report quantifying the economic impact of its shared services to the
Dubai Government. Smart Dubai Government announced 4.3 billion dirhams (1.2 billion USD) in
total savings for the Dubai Government from 2003-2015. The results were part of a comprehensive,
year-long study7 conducted by an international, third party consultancy, to uncover the impacts and
benefits of utilizing ESS. The results of this report give further evidence of Smart Dubai
Government’s ongoing commitment to ensuring efficiency, in line with its mandate to deliver worldclass smart services and infrastructure through the technology arm of the Smart Dubai Office. The
report found that the Government of Dubai has saved 5.6 dollars for every 1 dollar spent by Smart
Dubai Government since its inception. The report identified that the Government of Dubai had
managed to acquire annual (average) savings of 358 million dirham (97.4 million USD) (for over
12 years) from ESS. In 2015, Smart Dubai Government saved an average of 35.5 million dirham
(9.7 million USD) every month. The report also identified savings on hardware and software
installations and maintenance costs, along with savings on daily operations and personnel costs.

Figure 4 – ESS Operational Efficiencies through Cost Savings
____________________
7
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Smart Dubai Government Lean Administration Support Services Project 2016 conducted by IBM.
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Operational Efficiencies through Automated Processes: ESS have enabled ICT-based automation
(digitization) of various business processes in government entities (e.g. human resources
management, financial management, supply chain management, payments processing,
correspondences, document management, etc.) from manual paper-based systems. Such
automation and digitization have improved end-to-end cycle times for business processes in
government entities. Expedited timelines were observed in terms of workflows and related
approvals in several business processes. These observations are supported and verified by
benchmarks, which indicate an average of 10 to 20% reductions in operational processes cycle times
in similar Enterprise Resource Planning (ERP) implementations. ESS have also facilitated improved
service innovation, service roll-out, and service delivery for government entities. Additionally, ESS
have enabled government entities to reduce service rollout cycle by 30-40% (compared to a standalone decentralized model for each entity).
The GRP has enabled the Department of Finance (DoF) to provide Functional Shared Services
(through its Shared Services Unit) in the area of finances and HR services for 24 small size entities.
This is expected to improve operational efficiencies and enable newly established entities to start
operations in relatively short timeframes.

•

Customer Satisfaction: One of the overarching goals of ESS was to attain enhanced customer
satisfaction, while achieving operational efficiencies in terms of cost savings for the Dubai
Government. In 2015, Smart Dubai Government handled 41,000 support calls/requests related to
shared services across all participating departments. It was noted that 98% of all requests were dealt
within the given SLA compliance target time, thereby achieving an 81% customer satisfaction score8.
In the same year, ESS received an 83% happiness rating on the Happiness Index, which captures
customer happiness across ESS touch points.

•

Business Intelligence & Decision Support: One of the benefits of ESS is that its associated information
has been made readily available through the data stored in government-wide centralized systems
(data and information repositories). This has provided decision-making support to various central
government entities responsible for policy formulation. For example, GRP ESS contain various
human resources, financial resources and supply chain management data both at the government
level and also at the entity level. This allows generation of consolidated government-level reports,
entity level benchmarking of performance indicators, etc. Availability of such data enable informed
policy making and easier and faster monitoring of the implementation of such policies at the
government and at the entity levels. In the absence of ESS, obtaining and aggregating such data
would most definitely require more time and effort from each individual entity.

•

Ease of Government-level Policies Enforcement: ESS have also enabled easier implementation of
government-level policies in certain areas such as human and financial resources management. For
example, Dubai Government issued a Human Resources Management Law encompassing various
areas of HR management. In the absence of ESS, each entity would have to make significant changes
to their decentralized HR systems to ensure compliance.
The centralized GRP ESS has enabled unified implementation of the HR Management law, saving
significant efforts and resources in terms of time and money. However, there have been
amendments to the same law over the years which may necessitate further changes. GRP ESS have
handled such amendments again through unified implementation of each amendment. Similar
examples apply for financial resources management (e.g. budgeting), supply chain management,
etc. ESS have certainly increased the capability of the government to implement and to enforce
government-wide policies through a single unified system.

____________________
8

These figures have been derived from detailed annual customer surveys
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•

Reduced Administrative Overhead: ESS are implemented to provide a single point of contact for
government entities in terms of customer issues, incidents and support. If this were not the case,
each entity would have to replicate such efforts to deal with ESS customer issues in a decentralized
manner, thereby making the implementation process for ESS more complicated. Additionally, ESS
entail forming partnerships with private sector solutions and service providers. These partnerships
were formed on behalf of the entire government and all the entities leverage on these partnerships
by utilizing ESS. This is exemplified by electronic payments in Dubai for which Smart Dubai
Government has formed alliances with the following stakeholders in UAE:
(i) Banks: to handle credit card transactions, direct debit or account transfer transactions;
(ii) Ministry of Finance to utilize its eDirham prepaid payment method;
(iii) American Express to handle AMEX payments, etc.
It is also noted that a single service can require multiple partnerships. Entering into these
partnerships would involve the handling of all related complex contractual and legal issues. In the
absence of ESS, every entity would have to replicate these relationships and handle the legal
agreements and contracts management processes separately. This poses significant administrative
overhead when one considers the number of entities involved.

•

Knowledge Sharing across the Government: ESS provided a concrete platform for sharing and
exchanging ideas across the government. Through this platform, business requirements,
recommendations and use-cases are shared openly across government entities. In this regard, when
an innovative idea conceived by one entity is implemented, it would also become available to all the
other entities. There are various such innovative ideas for services which originated in one entity
and then subsequently adopted by all the others. In fact, almost all the enhancements and
subsequent releases of ESS are based on this concept of sharing ideas.

•

Contribution to ICT Sector Development: Dubai is considered a de facto hub (cluster) for ICT
companies in the Middle-East region. Most multinational as well as regional ICT companies have
established their regional headquarters in Dubai due to the high demand for ICT-based solutions
and services from the public and private sectors in the Emirate. The launch of ESS have also
contributed to this as many of the ESS implemented were innovative and were also considered to
be path-breaking applications in the Middle East region. The large scale deployment of GRP as part
of a “whole-of-government” implementation strategy was the first in the Middle East region.
Similarly, electronic payment was considered a pioneering initiative when it was launched in 2003.
mDubai SMS messaging service was also launched along similar lines as a public private sector
partnership (through strategic outsourcing). In some cases, the customized solutions provided by
ICT companies for various ESS have been commercialized and turned into products and marketed
to other private and public sector organizations (e.g. electronic payment vendor has commercialized
and productized the solution for the whole region). Effectively meeting mature and sophisticated
demands originating from ESS requirements, have also helped the ICT sector to boost its capabilities
and competencies. This has further helped the ICT sector to contribute to the technological
advancements in Dubai.

•
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Reduced Carbon Emissions: ESS are unified and centralized solutions used by several government
entities. They have circumvented the need for government entities to replicate ICT infrastructures
in their own premises. This has helped to considerably reduce the total number of ICT equipment
(network equipment, server equipment, etc.). Limiting the installation of ICT equipment (through
ESS implementation) has resulted in the reduction of carbon emissions. Therefore, the
implementation of ESS can also be considered to have a positive impact on the environment
through emission reduction.

U4SSC series

ESS Sustainability
Given the success and the positive impacts of the ESS initiative in Dubai, Smart Dubai strongly believes that
a similar ESS model would significantly benefit public sector entities in other countries too.
ESS serves as one of the key pillars of the Smart Dubai Government strategy and also forms an integral part
of the overall city-wide digital transformation process.
Continuous innovation through enhancement of ESS and the implementation of new e-services in line with
the customer needs and emerging opportunities, are imperative to the sustainability of the ESS. Similarly,
effective customer support and management, operational excellence in delivery, appropriate
implementation of high service-levels and business continuity measures, have enhanced the sustainability of
ESS in Dubai.
Cross-entity collaboration is critical for a “whole-of-government” ESS approach. Depending on specific public
sector context, a wide spectrum of options are available to implement ESS, ranging from a simple project
based organisation to a formally established institution responsible for ESS deployment and maintenance (as
observed in Dubai case).
Many global public sector organizations are currently under fiscal pressure (e.g. high leverage and austerity
measures) to deliver their services. Centrally implemented ESS have enabled significant cost savings in Dubai
as opposed to each and every entity implementing them on their own. The cost savings achieved have been
redirected to other uses, which has in turn increased the output of the government in other avenues. This
enabled improved productivity in the public sector and has further sustained the ESS. The operational
efficiencies attained are also an important part of ESS sustainability in Dubai.
Centralized implementation of ESS has also achieved higher capacity utilisation of the underlying systems
and technology infrastructure through economies of scale. It has further helped in reducing carbon emissions
due to more efficient use of the underlying information technology infrastructure. Hence, ESS are also
environmentally sustainable (See Reduced Carbon Emissions).

3

Conclusions

Public sector electronic shared services can provide significant operational efficiencies for cities. ESS have
provided a competitive edge for the Dubai Government. In financially challenging times for public sectors in
cities around the world, operational efficiencies can be a strategic tool for delivering services to the public in
a more sustainable manner. In this context, ESS can serve as an ideal channel for improving operational
efficiencies in the public sector organizations.
Dubai saved nearly 1.2billion USD between 2003 and 2015, indicating that there is a strong potential for value
creation in public sector organizations through electronic shared services, if and when implemented
carefully.
These savings allow ESS to function based on a self-financing model. In essence, ESS capture value by creating
operational efficiencies through:
•

Economies of scale in ICT Assets and Human Resources in various public sector organizations utilizing
ESS, and

•

Economies of scope through a complete and wide range of solutions.

ESS can incorporate flexibility and scalability in their design to accommodate a large number of organizations.
Scalable design and wide-spread implementation have been key for Smart Dubai to achieve economies of
scale. Furthermore, this has enabled incremental efficiencies in terms of cost savings to be achieved over
time as more organizations utilize ESS.
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Smart Dubai has applied a coherent strategy and policy for ESS and have concretely delivered a large number
of ESS with favourable uptake from the customers. Smart Dubai strongly believes that the positive ESS
experience in Dubai will be beneficial for other countries too. With strong leadership and political will at the
top, other cities could also implement similar ESS for their public sector entities. This can be supported by
the adoption of appropriate strategies and policies, well-defined governance frameworks and robust
operational processes, which take into account the specific urban requirements for each city.
The cost savings gained through the “whole-of-government” approach, have paved the way for reallocating
these funds to better serve the needs of the public in Dubai. Dubai Government has been successfully able
to divert and utilise these cost savings for its core public services.
The Dubai ESS approach has been taken as a model for public digital transformation for other Emirates. Some
Gulf Cooperation Council (GCC) countries are also following the same approach and learning from Dubai’s
experience in this domain. It is important to note that the implementation approach of ESS can vary based
on the actual context of the public sector (in terms of stakeholders, expectations, culture, institutional
framework, etc.). However, the benefits (as outcomes) are expected to be similar, thereby advocating for the
implementation of ESS.
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1

Introduction

The Smart Nation initiative was officially launched in Singapore in November 2014. This initiative aims to
enrich citizens’ lives by capitalizing on the potential of information and communication technologies (ICTs)
to improve environment sustainability, resilience and equitable social and economic growth. After launching
this ambitious Smart Nation Singapore initiative, Singapore joined a two-year pilot project to assess the
smartness and sustainability of their smart city operations using the key performance indicators developed
by the International Telecommunications Union (ITU) for smart sustainable cities. This collaboration with ITU
will help Singapore to measure its progress vis-à-vis its smart city goals.
The results from this pilot project will also contribute to the international standardization process and the
subsequent development of a ‘Global Smart Sustainable Cities Index’, derived from the existing set of ITU
indicators.
Increasingly governments across the globe are recognizing the opportunities and benefits associated with
smart city initiatives as a means to address denser, more diverse and growing urban populations. Singapore
is unique as it has been engaged in what could be considered ‘smart city activities’ as early as the 1980s. As
such, the Smart Nation model places people at the centre of four enablers; governance, manpower,
partnership and technology.9
Singapore is known to be a technology-savvy city-state, which is now implementing a plan to be the world’s
first Smart Nation, underpinning the use of data and analytics to improve people’s lives. The country is also
carrying out various other activities in this domain, which complement its Smart Nation vision.
Currently, Singapore is engaged in the following activities:
(i)

leveraging the capabilities of its leading open access fibre networks;

(ii)

expanding the intelligent urban infrastructure to improve street level coverage; and

(iii)

exploring a new heterogeneous network across fixed and mobile infrastructures.

Singapore’s existing urban operating system enables the government and city service providers to quickly
address urban challenges and empower citizens with data insights to improve their lives.
There are five key domains that will have a significant impact on citizens and society as well as Singapore’s
overall smart city vision. In each of these key domains, digital technologies can have “a needle moving”
impact. These key domains are as follows:
•

Transport

•

Home & Environment

•

Business productivity

•

Health and enabled ageing; and

•

Public sector services.

With the assistance of its partnership with ITU, Singapore hopes to disperse the lessons learned along with
their best practices in national ICT planning. These best practices and lessons based on the ITU key
performance indicators will serve as important guidelines for urban policymakers and practitioners in
countries and cities around the world. This case study will examine a few aspects of the smart nation vision
and will explore a few existing elements and initiatives which could complement this vision.10

____________________
9

ITU has been closely involved in a pilot project to assess the smartness and sustainability of Singapore. This model
has been derived from ITU’s work during the pilot project.

10

Please note that this Case Study does not intend do provide an extensive overview of Singapore’s activities within
the Smart Nation Singapore vision. The main features and analysis on the Smart Nation Singapore initiatives will be
examined in the ITU case study on Singapore, which will be published following the pilot project in Singapore.
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The Smart city related activities in Singapore

2.1

Vision

“Therefore our vision is for Singapore to be a Smart Nation – A nation where people live meaningful and
fulfilled lives, enabled seamlessly by technology, offering exciting opportunities for all. We should see it in our
daily living where networks of sensors and smart devices enable us to live sustainably and comfortably. We
should see it in our communities where technology will enable more people to connect to one another more
easily and intensely. We should see it in our future where we can create possibilities for ourselves beyond
what we imagined possible.”
Prime Minister Lee Hsien Loong
24 Nov 2014
In order to achieve the vision of a smart city in addition to mitigating and adapting to climate change
impacts, it is necessary that government and the private sector in Singapore work together to enable
and facilitate this transition. Singapore has aimed to achieve this by integrating the aspect of
‘smartness’ into its city planning and incorporating ICTs into economic and domestic sectors, to
improve energy efficiency at the household and business level and promote intelligent sustainable
buildings, efficient water management, better education and awareness related to smart initiatives.
The Smart Nation vision in Singapore also aims to provide healthcare for an ageing population,
implement transport solutions and improve overall logistics (especially for the maritime industry).
The main overarching initiatives within the Smart Nation Singapore vision include:
(a) Health: Health hub portal, Tele-health, Assistive technology and robotics for aging and
healthcare.
(b) Living: Smart homes, apps for reporting environmental issues
(c) Services: Smart Cashless Society, Digital Government, Regulatory Sandbox for Innovative
Fintech Experimentation.
(d) Mobility: Self driving vehicles, mobility on demand and a contactless, account-based fare
payment system.

2.2

Implementation

Singapore’s notion of a Smart Nation is based on its ability to gather data, interpret it, glean insights and then
translate those insights into meaningful action. The following are some important areas that Singapore
focuses, in keeping with their smart city aspirations11:
•

Smart city planning: This is one of the key features for establishing a smart sustainable city. The
Urban Redevelopment Authority (URA) develops the Master and Concept Plans for land use and this
guides development for the next 10-15 years. In 2008, an Inter-Ministerial Committee on
Sustainable Development helped build a “Sustainable Development Blueprint”, outlining that
Singapore should be efficient, clean and green in its development. In September 2014, Singapore’s
Housing and Development Board (HDB) announced its Smart HDB Town Framework, which guides
the introduction of smart initiatives into HDB towns under four dimensions, i.e. Smart Planning,
Smart Environment, Smart Estate and Smart Living. Under Smart Planning, HDB aims to use
computer simulations and data analytics to augment current planning efforts, in order to provide
residents with well-designed homes in green and sustainable towns. An example is the Complex
Systems Modelling tool, a decision-making tool that allows planners to choose the most effective
and viable combinations of solutions to achieve their desired sustainability target.

____________________
11

These areas do not represent the scope or fields of the Smart Nation vision. These key areas have been explored
with the intention of highlighting key strategies adopted by Singapore which will support the country’s transition to
a smart sustainable city. For detailed analysis of the Smart Nation vision and related activities, please refer to the
report on the ITU pilot project in Singapore.
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ICTs in economic sectors: This sector plays a major role in the transformation of Singapore into a
smart city. The "Infocomm Media 2025 (ICM2025) plan is a 10-year master plan which sets out to
create a globally competitive and infocomm media ecosystem that:
(a) enables and complements Singapore’s Smart Nation vision;
(b) affects economic and social transformation; and
(c) creates enriching and compelling content.
This masterplan is developed by the Infocomm Media Development Authority (IMDA). Projects in
the economic sector focus on data analytics, artificial intelligence, cybersecurity, Internet of Things
and immersive media.
Smart City Management: In the future, most of the data collected from the sensors and cameras
will be embedded in Singapore’s public infrastructure and will be fed to repositories known as
Virtual Singapore (for 3D Data) and the Smart Nation Platform (for other sensor data). These
repositories will be controlled by the government. The data from these repositories can be used to
analyse and predict different behaviours people exhibit in reaction to different occurrences. It would
also be possible to estimate the spread of a disease by analysing data collected through these
sensors.
These platforms are expected to help public agencies with the following:
(a) satisfying sensor deployment needs;
(b) sharing of collected data;
(c) conducting data analytics;
(d) supporting needs like urban planning and incident responses.
The development of the Smart Nation Platform is being led by the Government Technology Agency
(GovTech) which will play the role of the lead central agency in collating the data from across the
government that would have otherwise been managed by individual agencies
Energy efficiency at the household and business level: Singapore’s energy policy is to diversify its
energy sources and reduce the demand for energy. Possible sources that are being explored are
waste-to-energy, biofuels, solar energy and possibly nuclear energy. Singapore also focuses on the
R&D of renewable energy options and presents itself as an R&D Centre and ‘living lab’ for new
energy technology in Asia. One key example is Singapore’s first large-scale electric vehicle (EV) carsharing programme, which will see the deployment of an island-wide fleet of 1,000 shared EVs and
installation of 2,000 charging points across Singapore, and lay the foundation for a national EV
charging network to support the greater use of EVs.
Green buildings: HDB plans and design towns, precincts and buildings using smart technologies to
meet sustainability goals. These include smart planning tools that stimulate wind flows, shading
effects of buildings and solar irradiance. These simulations help planners to harness breezes that
cool and improve air quality and to locate greenery in the right places for reducing the urban heat
island effect. In addition, the Building Energy Efficiency Master Plan (BEEMP) also contains programs
and measures that span the whole life cycle of a building.
Water challenges: Over the last 50 years, Singapore has built a robust and diversified supply of water
known as the "Four National Taps". Singapore has tackled its water scarcity through the application
of advanced membrane technologies to purify treated wastewater for reuse and desalinate
seawater for drinking. In addition, two-thirds of Singapore is water catchment, capturing rainwater
and channelling them into 17 reservoirs. One of these, the Marina Reservoir, showcases Singapore’s
ability to capture and treat urban storm water for drinking purposes. Despite the use of
unconventional water sources, Singapore’s tap water is well within the World Health Organisation
(WHO) drinking water guidelines and is suitable for drinking without any further filtration.
Smart education: Education plays an important role in preparing its citizens to contribute and thrive
in the future workplace. Meaningful use of technology for learning can help to nurture 21st century
dispositions and imbibe in students the joy and enthusiasm to collaborate and learn new skills.
MOE’s ICT Masterplan in Education continues to ensure "Quality Learning in the hands of Every
Learner - Empowered with Technology". EduLab, a key initiative under MOE’s ICT Masterplan, is a
joint MOE-NIE ICT innovation programme seeded by the National Research Foundation (NRF) that
bring together teachers, researchers, developers and MOE HQ officers to collaborate and jointly
develop ICT innovations for quality learning. Through the EduLab ecosystem, successful ICT
innovations in learning are adopted and adapted by different schools across the system.
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2.3

Healthcare for an ageing population: Due to falling birth rates and increasing ageing populations,
Singapore’s health care costs are rapidly increasing. Mobile apps to prevent chronical illness, like
obesity and diabetes are being developed, use of tele-health tools are planned and IT solutions are
being used to improve logistics in hospitals. An example will be Smart Health-Assist, which was
piloted in Jurong Lake District, which involves deploying unobtrusive and easy to use sensors in the
homes of the elderly or patients suffering from chronic diseases. Smart Health-Assist will enable
patients to manage their conditions from the comfort of their homes, allowing them to remain
independent and active in their community. Reducing the number of medical visits also frees up
hospital resources and makes chronic disease management more sustainable in the long run.
Smart transport solutions: As a city state, Singapore is the second most densely populated country
in the world. Roads take up about 12 per cent of total land area, and this does not include the space
required for parking lots. Building more roads to cater to personal cars is not a sustainable option in
land-scarce Singapore. Therefore, Singapore continues to invest heavily in improving its public
transport system, and has taken significant steps to improve train and bus services, as well as the
first- and last-mile connections between homes and transport hubs. For the occasions when there
is a need for point-to-point transport, this will increasingly be met by taxis, private hire car services
like Uber and Grab, and car-sharing services. Singapore is also working with partners from academia
and industry to develop various self-driving vehicle technologies and mobility concepts. Trials for
autonomous mobility-on-demand shared services have been ongoing since 2015, and initiatives are
underway to develop self-driving buses, truck platooning technology and autonomous utility
vehicles. The Land Transport Authority has jointly developed a Smart Mobility 2030 plan with the
Intelligent Transport Society Singapore (ITSS) to implement innovative and sustainable solutions for
smarter urban mobility. Initiatives include using predictive and pre-emptive capabilities with
integrated pedestrian detection to minimise delays and eliminate unnecessary stoppages for
vehicles, as well as green Intelligent Transport System (ITS) infrastructure and alternative energy
sources to power ITS equipment. Singapore is also developing a next-generation Electronic Road
Pricing system that will tap on Global Navigation Satellite System technology not only as a means to
implement congestion pricing in a smarter way, but also to enhance traffic management. Having
aggregated, comprehensive and real-time data of all road traffic in Singapore through this system
would, for example, allow Singapore to implement a much smarter and more optimal traffic light
management system that improves traffic flow, disseminate more timely, accurate and targeted
updates to motorists to help them optimise their travel routes, and enable vehicle-to-vehicle and
vehicle-to-infrastructure communication.
Smart logistics (especially for the maritime industry): The ease of customs clearance in Singapore
has been underpinned by a set of trade improving initiatives called “Trade-FIRST” where businesses
can streamline its application process for different trading schemes, resulting in more cost savings.
It also has a one-stop electronic submission site for customs documentation and therefore reduces
red tape for businesses. With such ease of access, the marine industry has become aware of its
environmental footprint. Singapore is building a Liquefied Natural Gas terminal and looking into
Electric Propulsion, better energy management system for ports and biofuels as alternative fuels.

Results

Since its launch in November 2014, the Smart Nation Singapore has proceeded by leaps and bounds. The
main features and results of this vision coupled with other urban interventions are as follows:
•

Towards Even Better Living
Singapore serves as an example of an advanced and developed nation that tackles challenges such
as ageing populations, technological disruption and new areas of economic growth through its use
of smart policy innovation. Smart initiatives such as data-driven public transport planning, smart
town planning and increasing key education collaborations between universities, has led to
Singapore becoming one of the most reputed and liveable cities in the world.
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Vibrant Innovation Ecosystem
Singapore hosts more than 500 start-up companies, with nearly 100 startups residing in close
proximity in Block 71, Ayer Rajah Crescent, slated as the heart of Singapore’s technology start-up
ecosystem. With built-in intellectual capital at the National University of Singapore (NUS), the
government is helping fund this innovation boom by creating policies that serve to ease the startup process as well as connecting researchers and inventors with investors and providing matching
grants. For example, for every S$1 invested, the National Research Foundation will add S$5, up to a
maximum of S$500,000. All this spurs innovation and entrepreneurs can get matching grants of up
to S$50,000. In addition, Singapore is almost the perfect laboratory for testing smart technology
concepts. For example, due to its water scarcity, it is now a leader in desalination and filtration
systems.
Business Environment
Singapore’s business-courting apparatus, the Economic Development Board (EDB), created an
enticing environment for foreign business and world-renowned companies like Texas Instruments,
Hewlett-Packard and General Electric to come set up. In more than one way, Singapore has rapidly
evolved from borrowing innovation to attracting and seeding the brains to create it. Working under
this expanding business environment, Singapore has integrated smart planning into its ICT and other
technology and business related areas. This is also evident in its innovation of advanced material
manufacturing and green buildings among many others. For example, Sky Greens is the world’s first
ever low-carbon, hydraulic water-driven vertical farming system. It occupies one hectare and yields
more than 10 times the amount of crops as conventional cultivation at just the fraction of the cost.
This is just one example of a Singaporean success story that benefitted from government support,
corporate matchmaking and diffusion of capital.
Creative Communities
Singapore’s skilled workforce is a shining example that ranges from arts to sciences. With a high
number of millennials running entrepreneurship enterprises, Singapore is quickly becoming a
creative hot spot for young professionals. By encouraging projects and initiatives that span across
sectors and not just tech-related fields, the country wants to build its workforce to inculcate the
idea of smart working into its relatively diverse workforce.

•

•

BOX 1 – ITU and Singapore Smart City Pilot Project
ITU Smart City Pilot Project in Singapore
The city of Singapore has entered into a unique partnership with ITU, which is the United Nations
specialized agency for information and communication technologies. This collaboration involves the
implementation of the ITU key performance indicators (KPIs) for smart sustainable cities in Singapore, in
line with its Smart Nation initiative.
This pilot project will allow Singapore to measure its progress vis-à-vis its smart city goals and will
determine the level of smartness and sustainability of the city. The results from this pilot project will be
utilized by the Advisory Board for Smart Sustainable Cities, which consists of 16 United Nations Agencies,
to upgrade the existing KPIs and create the first Global Smart Sustainable City Index. This index is expected
to serve as the universal basis for assessing smart and sustainable city transitions worldwide, thereby
allowing urban stakeholders to accurately deduce the extent to which their city can be referred to as a
smart sustainable city.

3

Conclusions

Within 50 years, Singapore has not only evolved into one of the world’s wealthiest nations, but also one of
the most business-friendly countries, with a government that fosters growth and innovation. The city has
done so by using and capitalizing on its well-integrated, well-educated and forward-looking population. It has
also brought and invested in talent (local and international) from various fields to help grow its industries.
Keeping the citizens and stakeholders in mind is an important factor for the building of any smart city or
nation. Accordingly, Singapore has invested in the liveability of a nation and created world-renowned living
standards for its citizens. This has not only improved local economic and social growth, but also attracted top
talent from around the world.
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A Smart Nation is about fostering an innovation environment and overcoming challenges such as connectivity
or working in silos, which are faced by most governments around the world. Overcoming these challenges
will subsequently lead to an ecosystem that is supportive of innovation, sustainable economic growth and
environmental protection/conservation. Singapore also has various national-level coordinating agencies that
become a link between the innovators and investors. Having this public-private connect is important as it
facilitates a coordination and efficient use of available resources.
Singapore has embraced the Smart Nation vision, in order to test and evaluate various technologies that can
potentially be of commercial or social use. The government not only matches capital and creates policies that
can help these technologies or ideas take root, but also invests in scale-up and dispersion of the product/idea.
With advanced communications, efficient living conditions, a well-planned transportation system, strong
infrastructure and its mutually beneficial partnership with ITU, Singapore serves as an example to the world,
which will effectively set the basis for smart cities in the future.
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1

Introduction

1.1

Background

Seoul is inhabited by 20% (10 million) of the Korean population. The city accounts for 25% of the South Korean
GDP. During the process of rapid urbanization, the Seoul Metropolitan Government (SMG) has successfully
built advanced IT environments, excellent urban infrastructures, and solid administrative systems in order to
improve the quality of its citizens’ lives. However, as society becomes more complex due to various
environmental, cultural, political, and economic factors, cities are faced with a wide-array of urban problems
that the government cannot solve on its own. To solve these problems effectively, the Seoul Metropolitan
Government (SMG) has found it necessary to transform itself into a civic-led administrative body, which can
ensure that citizens’ opinions are reflected on policies, departing from the conventional government-led topdown policy. As such, the government started providing civic services based on participation, communication,
and information sharing with its citizens. Since Mayor Won-soon Park took office in October 2011, the
government has launched such efforts in earnest.
Mayor Won-soon Park believes in the administrative philosophy that "Citizens are the mayors." He has taken
the lead on creating a "citizen-participatory platform", aimed at implementing all policies based on civic
participation and cooperative governance. Information technologies has served as an important means to
implement this administrative philosophy. In particular, a high penetration of smart devices (over 90%), as
well as the rapid expansion of social media have made significant contributions to improving citizen
involvement in policy setting.
Due to the positive impact of such technological and social changes, citizens have requested to promote
access to ICTs and guarantee more civic participation. Accordingly, SMG has put more emphasis on open
administration and opening public data to increase its accountability and transparency.

1.2

Challenge and Response

Prior to the development of the Seoul Open Data Plaza, SMG already had a vast collection of public data on
transportation, environment, education, culture, and more. The general public however could not access this
meaningful and useful data as by law, public organizations were only required to provide data when
requested.
In December 2009, a high school student developed a Seoul bus application, which served as the first mobile
application that provided real-time information on buses in Seoul. It was met with a lot of enthusiasm,
however, as Seoul’s data was not made available to the public, the application was missing critical
information for it to properly serve its full purpose. As a result of this, many citizens who used the application
started filing civil complaints to SMG and requested that public data be made readily available. This pushed
for making data from public organisations available to the general public.
The Seoul Open Data Plaza (data.seoul.go.kr) was launched in May 2012 as a unified portal that provided a
wide range of processed data in various formats. It was developed in response to citizens’ desire to make
public data available and because SMG wanted to strengthen the accountability and transparency of urban
governance. Using this portal, SMG aimed to improve the quality of public services through a bottom-up
approach. This was achieved by providing a platform that enables citizens, start-ups, and institutions to
directly develop services and create economic and social values.
The data provided on the portal is classified into 10 distinct categories — General Administration, Culture &
Tourism, Environment, Health, Industry & Economy, Urban Planning, Welfare, Transportation, Safety &
Education. This data has also been made available in 7 different formats to help citizens choose the best way
to use the data. It also provides a data visualization service which allows citizens to input public data and get
visualized data.
The Seoul Open Data Plaza has enabled smart governance and empowered students, companies, and regular
citizens to develop services that can improve citizens’ lives. Some applications that were developed through
the datasets on the Open Data Plaza include a subway real-time alarm, bus application, yellow dust alert,
among others.
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The Project

2.1

Vision and Content

SMG aims to increase its accountability and transparency and realize participatory governance by developing
and disclosing data relevant to citizens’ lives through the Seoul Open Data Plaza. This development is in line
with the city’s policy vision of a “Citizen-centred Seoul: Where citizens are happy” and its strategy of
promoting communication with citizens in order to improve their right to know. SMG has established a legal
and systematic base for open data, and since 2012, it has been disclosing useful data about Seoul through
the portal.

Figure 1 – Some of the Key Menu Items of the Seoul Open Data Plaza and their descriptions

Description of the Key Menu Items:

•

Open Data: The data collected from SMG and related agencies are processed into 7 different forms

•

Data Visualization: This shows public, private, and personal data in 21 different ways such as a word
cloud, parallel coordinate, tree map, among others, and can be shared with others

•

Catalog Service: This provides lists of data services from SMG, other organizations, districts, and
citizens

•

Use case: This shares apps, websites, and visualized content created by citizens using the data from
the Seoul Open Data Plaza

•

Data Request: Citizens can request for public data that have not been shared

•

My Plaza: This manages the authorization key for Open API and shows “My Visual Data”, “My
Favorite Data”, etc.

•

Open Data of Districts: Shows data categorized according to its relevant district
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Figure 2 – Screenshot of the Seoul Open Data Plaza webpage
Utilising the Seoul Open Data Plaza has been made more convenient, as its data can be viewed and
downloaded by visitors without logging in. The portal also features a “Data Visualization Service” that allows
users to transform personal and public data into an understandable and graphical form, thereby making the
data less intimidating and easier to understand. Some examples of the type of data provided on the portal
include: real-time transportation status, air quality status, the daily financial status of Seoul, number of
passengers getting on and off the subway, buses at each bus stop, and information on cultural events.
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Figure 3 – Types of data visualizations available on the Seoul Open Data Plaza

2.2

Implementation

The Seoul Open Data Plaza would not have come to fruition without the dedicated involvement of various
key actors, players, and policies that have ensured its successful implementation.
After his election, Mayor Won-soon Park pledged to develop an open government for the city. He instructed
the Information System Planning Bureau under Seoul’s Chief Information Officer (CIO), to commence open
data initiatives and oversee an open government plan, which included planning budgets, conducting
feasibility studies, and implementing projects related to open government— one of which is the Seoul Open
Data Plaza. Mayor Won-soon Park, the Seoul CIO, the Director of the Information System Division, Open Data
Divisions from the city’s 25 districts, the Korea Information Research and Development Institute, and the
NGO C.O.D.E were the main stakeholders involved in the initial development of the Seoul Open Data Plaza.
Currently, it is managed and improved by the Data & Statistics Division of SMG, while its maintenance and
upgrade are outsourced to IT companies.
SMG planned the development of the Seoul Open Data Plaza and inaugurated the website even before the
laws on open data were enacted by the Korean Government. SMG established the “Act on Public Data
Provision and Use of Data” and the “Ordinance for Provision and Use of Data in Seoul Metropolitan
Government” to support the setting up of the Seoul Open Data Plaza. The Korean Government’s
"Government 3.0" and the “Seoul Open Government Policy”, both aimed at encouraging innovation,
cooperation, and communication, also promoted the utilization of the portal. Following the launch of the
Seoul Open Data Plaza, the Ministry of the Interior of Korea established and started operating its Korea Public
Data Portal (data.go.kr) that manages of data requests and asks cities including Seoul to provide their data
to the portal. In view of the advancements in this domain across the country, it is evident that Seoul has
pioneered the development of open data initiatives in Korea.
SMG and all its related agencies and district governments have a specific division responsible for open data
policies, with the Information System Planning Bureau taking the reins on monitoring the progress of various
open data policy initiatives. SMG regularly organises hackathons, information sessions, and expos related to
data, to encourage citizen participation and promote the use of public data. The Seoul Open Data Plaza is
also regulated and kept up-to-date to ensure its stability, relevance and resilience.
It cost 733,000 USD to develop the Seoul Open Data Plaza in 2011, and since then, SMG has spent around 1
million USD annually to maintain and upgrade the system and develop the data. The cost for maintenance is
expected to decrease once the system is converted to an open-source based system in 2017.
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2.3

Results

The Seoul Open Data Plaza is an initiative that Seoul is proud to share with the world. During its launch in
2012, the portal featured 921 public datasets and the number of Open API downloads were at 85 million. At
present, the numbers have greatly increased and the portal now provides 4,561 datasets and the number of
Open API downloads have reached 10 billion. The sharing of Seoul’s public data has resulted in increased
citizen participation and the development of 132 applications and 70 infographics by individuals and
companies that have made living in Seoul more convenient. The Seoul Open Data Plaza has also boosted
data-related business in Korea, and its basic system has been adopted by the Gangwon Provincial
Government and Ulsan City in Korea for their respective open data systems.
In October 2013, the legislation for “Public Data Open Policy” was enacted as the Seoul Open Data Plaza was
gaining popularity. City administration has improved with better access to data and the facilitation of
transparency in the areas of how SMG is financed and managed. Social and economic welfare were also
improved as various services were developed through the Seoul Open Data Plaza.

Figure 4 – Some applications developed from the data provided by the Seoul Open Data Plaza
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Conclusions

Through the Seoul Open Data Plaza, SMG has learned that public data generates more value when it is open
and shared with the public. It was noted that sustaining such a portal required strong leadership, sound policy
frameworks, and active engagement with citizens. Additionally, it was realized that it is not the amount of
data but the quality of data that matters to the citizens.
Some of the critical factors that contributed to the success of the Seoul Open Data Plaza are as follows:
1

The consistent policy direction of the national government, SMG, and the district governments;

2

The SMG-enacted ordinances and the creation of a division to implement the project;

3

The development and promotion of the Seoul Open Data Plaza as an integrated open data system;
to increase user efficiency, transparency and accountability of SMG.

4

The disclosure and promotion of useful data which are closely related to improving quality of
citizens’ lives

In order to further improve the Seoul Open Data Plaza and promote inclusion, SMG will organize a Citizen
Action Team that will be involved in the planning and evaluation of the Seoul Open Data Plaza. Together with
the Citizen Action Team, which consists of civil society and data experts, SMG will change the way Seoul Open
Data Plaza is operated and will make it more citizen-centric. In 2017, SMG plans to convert the commercial
software-based platform into an open-sourced system to reduce the cost of maintenance and promote opensource culture. It will also facilitate active communication with developers through GitHub, an open source
community, to help them create solutions for urban problems by using public data. Moving forward, the
portal will also begin to include geo-spatial data and will integrate statistics into the system, which will help
people utilise the system in various capacities.
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1

Introduction

1.1

Background

A system for recording land ownership, land values, land use and other land-related data is an indispensable
tool for the market economy to work properly for sustainable management of land resources and secure
land tenure. All industrialized nations with a market economy maintain some sort of land register system
that fulfils the above requirements. In general one uses the term “land” to refer to the objects to which
mortgages and other data are to be connected. In practice a land registration system can incorporate various
basic objects or units, with land parcels being the most common. Many countries also allow buildings or parts
of buildings to be registered as separate real estates, as well as structures under or above the surface. The
latter are referred to as properties in strata. Defining the basic units is a major element in the design of any
land information system.

1.2

Challenge and response

Many publications support the fact that a land registry is integral to the basic infrastructure of a country. The
book by Hernando de Soto “The mystery of capital” is well-known in this respect. In this book the author
explains the role of land tenure and security of land title (including ownership, use rights, usufruct). Based
on the findings in this book, a good land registry system will:
•

Guarantee ownership and security of tenure;

•

Support land and property taxation;

•

Provide security for credit;

•

Develop and monitor land markets;

•

Protect State lands;

•

Reduce land disputes;

•

Facilitate land reform and land reallocation;

•

Improve urban planning and infrastructure development;

•

Support environmental management;

•

Produce statistical data.

In view of the above, this case study aims to further explore the vision on land tenure in certain African
countries. It will also explore how to implement cadastre and land register projects.

1.3

Countries involved

The Fit for Purpose land register system examined in this case study, is a key component of the land
administration success in the following countries: Namibia, Rwanda and Lesotho. What these countries had
in common was the strong determination to set up an optimal land register, backed up by the highest ranking
authorities with limited investments in terms of time and finances.
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2

The Project(s)

2.1

Vision and content

The main challenge is to implement land registry and cadastral systems in an efficient way in view of the
following factors:


acceptable costs;



reduced construction time; and



suitability for use.

These goals can be achieved by implementing the concept of “Fit-For-Purpose”. This concept requires a
simple indication of properties and boundaries and is often adequate to meet basic land administration needs
as opposed to developing and enforcing rigid regulations and demanding spatial accuracy of objects and
boundaries which are time consuming and not affordable. Therefore, the approach used for building land
administration systems in less developed countries should be flexible and focused on citizens’ needs, such as
providing security of tenure and control of land use, rather than focusing on top-end technical solutions and
high accuracy surveys.

2.2

Implementation of concept of “Fit-For-Purpose”

There is no specific design for a land registry system. Local traditions, existing infrastructure, etc. will require
different solutions, especially in countries where cadastres have been in operation for many decades.
A good land information system includes textual files and maps that are closely linked to each other. The
cadastral systems in the majority of west European countries contain different registers, each under a
different administration, although the registers are operated partly or wholly by the Government in each
case. In some of the countries field surveys are undertaken by private surveyors, in other countries by
governmental or local public agencies. The requirement for geometric precision varies considerably. Some
countries require precise surveying and mapping of boundaries, whilst others are far less demanding in this
respect.
Most of the countries with a formal land information system in place have already computerized their
systems, or are in the process of doing so. The existing manual systems frequently limit the opportunities for
implementing optimal solutions.
Furthermore, the conversion of existing files and survey data requires significant resources. Countries
building new land information systems from scratch, will have the benefit of not being restricted by existing
systems, and will have the opportunity to implement optimal solutions from the very beginning. This should
include the introduction of computer technology, both for administrative data and for the maps and graphical
data.
Introducing a new land registry system, including the implementation of formal land information registers
and the parcel (index) maps, is a huge and time-consuming process. The importance of investigations and
thorough planning cannot be underestimated. It is important to stress that the development of related
legislation, an improved organizational structure, financial mechanisms, and technical issues are closely
interconnected. Experiences indicate that issues related to legislation, organisation and funding are
frequently more complex to solve than most technical issues.
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Guidelines recommend that countries in transition apply a step-by-step approach. Data content of the
registers should initially be restricted to what is actually required to satisfy high-priority user needs.
Demarcation and survey of boundaries are frequently a major element of the process. High geometric
precision is often unnecessary for land administration. The possibility of applying low-cost surveying and
mapping techniques should be investigated.
Countries in transition are recommended to investigate the possibility of implementing integrated land
information systems, where the formal registration of legal information as well as technical information is
supervised, controlled and operated by one public authority, and not split between two or more ministries
and authorities. This does not exclude distributed solutions with practical activities being undertaken in
regional or local offices.

Figure 1 – Typical functions of a full-fledged land administration system
Ways of involving the private sector should also be evaluated. Many countries apply legislation under which
field surveys are undertaken by private licensed surveyors. Databases can physically be operated by private
data centres, under contract with the relevant public authority.
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2.3

ICT aspects of the land register

A modern land administration system is automated and digitised. The business-processes should be
supported by ICT-systems as much as possible and all the information, whether it is records, textual data or
maps should be digitized.
Developing a digital land registration system requires re-engineering of the existing processes to enable
electronic recording and submission of transactions in real estate as well as verifying the authenticity of
deeds that underlay such transactions. This requires changes at both technical as well as legal levels. The
governments of the countries in this case study, in their drive to establish e-government services in various
public departments, have embarked on the computerisation of the land registry. This computerisation is also
meant to improve the turnaround time for doing business in the land sector. An electronic system is an
adequate prevention against fraud and unauthorised changes in the registration.
Digitisation can also be seen as one of the pre-cursors of achieving the goals of e-government. The benefits
of a country with a land register is greatly enhanced if most of its services are automated and therefore can
be quickly accessed. As government embarks on the road to e-government, there is need in the land sector
to prepare infrastructure to make this achievable; the digitised land register is a crucial part of the desired
infrastructure.
The digitisation of land registry is eminent and an electronic information portal will ensure that land
information is accessible and transparent to all citizens, institutions and businesses. The electronic systems
will necessitate amendments in the law with regard to the mandate of the land registry and how land records
must be submitted and what is admissible as evidence of submission, etc.

2.4

Observations

Establishing a new land registry system may be closely linked to land reform and the privatization of land. It
is, however, difficult to identify mechanisms whereby the initial establishment of a land information system
can be financed through user fees only. Countries should regard the initial establishment of their system as
a long-term public investment in infrastructure, with user fees covering only a portion of the total costs of
setting up the system. The costs of maintaining the system that result from land transactions, land
subdivisions, etc. can however be fully recovered through fees.

3

Conclusions

3.1

What steps to be taken?

Based on the experience in countries involved in the “Fit-For-Purpose” land register in Africa, it is
recommended that an overall steering committee be established with representatives of the relevant
ministries, agencies and users, to examine the need for information and to coordinate land information
management activities and implementation projects. The following series of operations must be addressed
when introducing a new land administration systems:
–

determination of user needs and existing land registers;

–

creation of new administrative arrangements;

–

preparation of (re)new(ed) legislation;
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–

determination of what land and property rights already exist;

–

demarcation and survey of new plots of land;

–

establishment of new registers and procedures for storing and retrieving land data;

–

putting in place new financial management procedures;

–

development of public awareness on why a registration is needed and how the system works.

3.2

Flexible and pragmatic approach

In general, building a proper land administration system is very complex, expensive and time consuming.
Such land administration systems may take some time to stabilize and be used by the general populations.
However, on a positive note, with modern techniques such as aerial photographs, standard IT-functionality,
data models (LADM) and a participatory approach, in 2-3 years time, a full-fledged “Fit-For-Purpose” Land
Registry system could be established as has been observed in Namibia, Rwanda and Lesotho.

Picture 1 – Land title programme in Rwanda
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1

Introduction

1.1

Background

Dubai is one of the seven emirates that constitute the United Arab Emirates (UAE). It is the most populous
city and Emirate, with a gross domestic product of 82 billion USD.
Over the last 40 years, Dubai has succeeded in transforming itself into a global city, regional business centre
and tourism hub. Dubai has successfully established its international reputation of being an economic and
investment centre, attracting several international companies that have set up their regional headquarters
in the Emirate’s many free zones. The Emirate of Dubai has been able to achieve this success by diversifying
its gross domestic product through accelerated development in sectors such as tourism, real estate, retail,
travel and logistics. It has also been recognised for attracting skilled talent from around the world.
Underlying this economic growth has been a visionary, strong and productive Government sector that has
embraced technology and committed to excellence and digital city transformation. The city’s technological
journey began in 1999 with the announcement of its first ICT strategy which was followed by the launch of
Dubai Internet City, Dubai e-government, Dubai Smart Government and the Dubai Smart Office
(see Figure 1).
Today, Dubai is amongst the world’s leading smart cities in its adoption of new technology and pioneering
of innovative smart pilots. Recognising the potential impact of the blockchain technology on city services
coupled with a worldwide blockchain adoption trend that saw $1.1 billion invested by the private sector in
blockchain technology in 2016 alone, Dubai launched a city wide blockchain strategy in October 2016 with
the objective of becoming the first blockchain powered city by 2020.

Figure 1  Dubai Technological Journey
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1.2

Challenge and response

Dubai’s rapid development in various economic sectors meant that traditional processes needed to be
continuously enhanced to ensure efficiency and speed. Government effectiveness became increasingly
important imperative especially in Government to Consumer (G2C) and Government to Government (G2G)
services.
In particular, the growth of the business, construction and tourism sectors saw the Government needing
tighter controls over activities such as permissions (e.g. permits and No Objection Certificates (NoCs)) and
transaction verification and tracking. Simple processes were getting ever more complicated with the addition
of activities that were now in demand by the city’s new businesses and residents. It was clear that Dubai
needed an agile solution to streamlining its growing Government processes.
Dubai saw potential in blockchain as the solution. Blockchain is the technology that utilises open distributed
databases of transactions involving value. Its coding method allows for secure record keeping in distributed
online ledgers where members share and confirm information with no central authority (see Figure2).

–

Figure 2  How blockchain works: Money transfer example
Moreover, the blockchain economy is witnessing rapid growth with 600 new companies active in blockchain
today, $1.1 billion invested in blockchain by the private sector in 2016 alone and an expected market value
of $290 billion in 2019 (see Figure 3).
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Figure 3  Global Interest in Blockchain
Finally, Dubai’s adoption of Blockchain technology at a city-wide scale comes at a time when the technology
is increasingly being recognized as the ultimate trust machine. Blockchain eliminates the need for trusted
third parties in transactions, an attribute which would contribute significantly to simplifying Dubai
Government’s evolving processes. The adoption of blockchain technology applies to the smart governance,
smart economy and smart people areas of the U4SSC as the next sections will showcase.

2

The smart project(s)

2.1

Vision and content

While governments around the world are cautiously exploring a few blockchain applications each, Dubai is
the first city that has the vision to fully explore the potential of this nascent innovative and rapidly evolving
technology on a city-wide scale.
In October 2016, Dubai launched a city wide blockchain strategy with the objective of becoming the first
blockchain powered city, driving the future economy by 2020. This ambition sees Dubai Government leading
innovation and building the enabling ecosystem for it to thrive in both the public and private sectors.
The blockchain strategy is based on three pillars (see Figure4):
1

Government Efficiency
Implement blockchain technology in applicable government services.

2

Industry Creation
Support the creation of a blockchain industry through providing an enabling ecosystem that
empowers start-ups and businesses.

3

Local and International Thought Leadership
Lead the global thinking on blockchain technology and become the hub for blockchain intellectual
capital and skill development.
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Figure 4  Three Pillars of the Dubai Blockchain Strategy
The adoption of blockchain technology perfectly aligns with the city-wide vision of embracing technology
innovation-enabling Dubai to offer the most efficient, seamless, safe and impactful experience for residents
and visitors.

2.2

Implementation

The Smart Dubai Office (SDO) is leading the implementation of Dubai’s Blockchain Strategy and has
developed a detailed roadmap that is organized around the blockchain strategy’s three pillars. This roadmap
defines the way forward for Dubai’s blockchain ambitions.
For each pillar in the strategy, the city has a plan with actionable initiatives.
1

Government Efficiency

Dubai intends to first pilot blockchain on the most applicable Government services in 2017 before it proceeds
to full implementation in 2018. The most applicable services are those that would benefit the most from the
implementation of blockchain technology due to their need for third party elimination, transaction ledgers,
smart controls and/or automation.
The piloting of blockchain will be done across the city in several sectors such as energy, transport and
logistics, tourism, health, education and employment, economic development, safety and justice, social
services, municipal and land works and smart districts (see Figure 5). This process will involve the key
Government champions in each sector such as the Dubai Electricity and Water Authority, the Roads and
Transport Authority, the Dubai Tourism and Commerce Marketing Department, the Department of
Economic Development, Dubai Police, Dubai Health Authority and many more public sector stakeholders
that are key to sectoral adoption.
In order to roll out the blockchain pilots in an organized manner, Dubai recognized the importance of putting
in place a governance framework that would ensure that all stakeholders are aware of their roles and are
receiving the support they need. For this purpose, the Smart Dubai Office will roll out workshops with each
stakeholder with an objective to identify the best potential pilots in their sector and provide them with the
technical standards and unified protocols for implementing their pilots. Moreover, it will support each entity
in selecting a technical partner to implement the blockchain pilots.
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By opening the door to blockchain technical partners from around the world to come to Dubai and pilot use
cases in each entity, Dubai is stimulating the blockchain market and its own economy. In brief, the city is
creating demand for businesses to thrive through innovation.

2. Industry Creation
Figure 5  Dubai Blockchain Sectors
2

Industry Creation

In addition to rolling out blockchain in the Government, Dubai aims to create a blockchain industry where
private companies and start-ups thrive and innovate. To achieve this aim, it has set four key action areas that
would support in creating an enabling eco-system that would empower businesses as follows (see Figure 6):
a)

Policy Development

The policy implications of blockchain implementation will be continuously assessed and policy will be
developed in a number of areas such as security, consumer rights, start up support and enablement, and
financial technology.
b)

Blockchain Accelerator

A blockchain accelerator will be launched to engage start-ups in exploring creative opportunities for
blockchain implementation. The accelerator is also meant to operate as a knowledge hub that would raise
the awareness and understanding of blockchain technology, its global adoption and Dubai’s plans for it.
c)

Global Blockchain Start Up Competitions

Dubai will roll out a number of global competitions to open a channel for start-ups to participate from all
over the world in the ideation process for blockchain implementation across the city.
d)

Private Sector Engagement

Dubai has set up the first Global Blockchain Council which is comprised of 46 members from the private
sector and aims to enable a thriving blockchain ecosystem. A Local Private Sector Working Group will also be
set up to engage closely with the Government on enabling the potential of blockchain locally.

90

U4SSC series

Figure 6  Industry Creation Action Areas
3

Thought Leadership

In this pillar, Dubai aims to lead the global thinking on blockchain technology and become the hub for
blockchain intellectual capital and skill development. For this purpose, it has set five key action areas as
follows (see Figure 7):
a)

Skill Development

Dubai aims to become the regional and global hub for blockchain skill development by offering the most
comprehensive and frequent training programs aimed at blockchain coders, policy makers, and strategists
and project managers.
b)

Intellectual Capital

Dubai will create and share intellectual capital related to its blockchain adoption through the development
of case studies for each of its city pilots. It will also commission cutting edge research that would support the
evolution of the technology.
c)

Blockchain Speaker Series

Dubai will host blockchain experts and speakers on a regular basis in order to stimulate debate and
discussions around the most pressing and controversial issues surrounding the adoption of blockchain
technology on a city level.
d)

International Blockchain Award

Dubai will recognize the best global city applications of blockchain and reward those cities for taking the
initiative and pushing the innovation boundaries.
e)

Academic Sector Activation

Dubai will heavily engage schools and universities in all blockchain activities such as pilot development,
training, speaker events, and intellectual capital building.
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Figure 7  Though Leadership Action Areas

2.3

Results

Given that Dubai will begin the implementation of its Blockchain roadmap in the first quarter of 2017, results
will become evident by the end of 2017 as Government entities start to implement blockchain pilots.
Results are expected to be in the form of transaction cost savings and reductions in transaction durations,
resources and paper usage. Once the blockchain pilots are identified with the Government entities, key
performance indicators will be set and tracked.
The Smart Dubai Office has set a performance management framework that will track the progress on all
the action items detailed in this case study on a regular basis.

3

Conclusions

Dubai’s adoption of blockchain technology at a city wide scale promises to provide an enabling ecosystem
for business and start-ups to thrive as well as drive innovation. Blockchain is still a nascent technology,
however, Dubai’s clear vision and roadmap on the way forward is expected to inspire other countries to also
tread on similar paths and explore the potential of blockchain in the urban domain.
Dubai has been a pioneer in adopting blockchain technology at the city wide level. The Emirate of Dubai
strongly believes that the novel approach and the overall framework adopted for blockchain is easily
transferable to other cities. The particular context of each city may vary in terms of specific services; however
the approach is both scalable and also highly replicable.
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1

Introduction

1.1

Background

Development of infrastructure is a precondition for the economic growth of a country. Increasing demand
for quality infrastructure can only be met with robust investment, proficient project management and
technological advancement. To meet these requirements, governments are utilising the capabilities of the
private sector in a big way. Public–private partnerships (PPP) have become the preferred mode for the
construction and operation of infrastructure projects, both in developed and in developing countries. As most
governments in emerging economies are facing fiscal and capacity constraints, PPP provides a way for them
to bridge the gap in infrastructure investment.
The Airports Authority of India (AAI) manages and operates 123 out of a total of 134 airports in India. This
includes 12 international airports, 99 domestic airports and 12 customs airport. The remaining eleven
airports (5 international airports and 6 domestic airports) are managed by PPP concessionaires, State
Governments and the private sector.
The domestic air traffic improved at a compound annual growth rate (CAGR) of 11.3% — from 71 million in
FY07 to 121.3 million in FY12. It is expected to touch 209 million by FY17. During the same period,
international air traffic grew at a CAGR of 9.4% to reach 40.7 million, and is estimated to reach 60 million by
FY17.

1.2

Challenge and response

Upgrading an airport to international standards requires a lot of resources, given a sharp increase in air traffic,
and the projected future air traffic trends being high. Since the number of airports that require an upgrade
is high, it becomes a challenge for the government to shell out resources for this purpose. Many a times,
financial resources are pumped into providing basic services and amenities like health and education, thereby
leaving less resources for airport upgrades. Improving conditions in the aviation sector under such conditions
seems to be a luxury.
India is a big tourist destination. Poor air connectivity to some of the exclusive tourist destinations remain a
big bottleneck in the growth of tourism. Unless air connectivity improves, the full potential of tourism cannot
be harnessed. Air connectivity needs resources. Since the upgrade and augmentation of major airports is a
challenge, investing on smaller airports remains an even bigger challenge.
The solution
Financing projects for making cities smarter and more sustainable could be a challenge particularly in the
developing nations. One of the alternatives in such cases is to opt for a PPP (Public Private Partnerships),
wherein the project is funded by the private sector, and the government plays the role of the enabler and
regulator.

2

The Project(s)

2.1

Vision and content

Vision
The vision behind this project is to provide internationally acceptable aviation facilities in Indian cities,
without getting constrained by the limited resources.
Concept of Aerotropolis and associated industrial development- With the Hyderabad Airport PPP project, the
concept of Aerotropolis, or Airport City was brought to India. This concept, which espouses the development
of a self-sustaining city around an airport, promises to take Indian urban development to the next level.
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World class airports are fundamental to the development of a city, and its competiveness. Air traffic to a city
in modern times in fact is an indicator of its development. The economy of any city gets a boost with proper
air connectivity. This in turn would contribute to its competitiveness.
The concept of Airport City also has a job multiplier effect as a large number of jobs are generated within
this ecosystem.
The service delivery at the airports improves since the private enterprises have Service Level Agreement SLA
with the government. It also helps to bring the airports to international standards, without the government
having to invest in a heavily.
Key features and design
PPP systems were strengthened to ensure its success
Major policy and institutional initiatives taken:
•

Setting up of PPP Appraisal Committee to streamline appraisal and approval of projects;

•

Preparation of PPP Toolkit to improve PPP decision making process;

•

Establishment of transparent and competitive bidding processes through model bidding documents;

•

Extending financing support through development funds, VGF, user charge reforms, etc.

Management information system (MIS) for continuous monitoring of the performance of PPP projects put
in place.
•

Development of a strong and well-defined institutional structure for a sustainable PPP program;

•

Creation of nodal agencies, such as PPP cells, at the state or sector level;

•

Laying down of appraisal mechanism for PPP projects by the PPP Appraisal Committee (PPPAC);

•

Audit mechanisms for transparency and fairness in projects;

•

Independent regulatory mechanism (wherever there is no sector-specific regulator) to ensure
protection of interests;

Financial initiatives
•

Bank loans to earning-based PPP infrastructure projects under concession agreements are to be
treated as secured advances. This is expected to boost infrastructure financing, particularly for BOT
roads projects and power sector projects;

•

External commercial borrowings (ECB) norms have been relaxed to help infrastructure companies
raise more funds from overseas markets;

•

Infrastructure companies are allowed to raise bridge finance from overseas market under the
automatic route. Earlier, the companies were required to seek permission from the RBI in order to
raise bridge finance;

•

Infrastructure companies are allowed to raise ECB for a maximum period of 5 years for importing
capital goods. Earlier, the companies could raise ECBs for a period ranging from one year to three
years only;

•

ECB limit has been increased for NBFC-IFCs (non-banking finance companies classified as
infrastructure finance companies) under the automatic route from 50% to 75% of their owned funds,
and hedging requirement for currency risk has been reduced from 100% of their exposure to 75%.

It is interesting to note that the aforementioned measures are unique to the Indian Airport PPP system.
Role of ICT in enabling the Project:
As this study is related to PPP funding of the aviation projects, role of ICT is limited to the processes like etendering, project monitoring, execution and implementation of the Service Level Agreement.
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2.2

Implementation

The Projects have been implemented in the PPP mode.
Policies and strategies that made it possible
The Ministry of Civil Aviation, Government of India, has taken steps to improve the regulatory environment
in the country. The Ministry has come up with a new civil aviation policy (Vision 2020) which facilitates the
establishment of a new Civil Aviation Authority. Some of the recent policy initiatives implemented are as
follows:
•

FDI investment in civil aviation: In September 2012, an amendment was made in the Civil Aviation
policy that allowed foreign airlines to take equity share in the operating scheduled air transport
services, subject to a limit of 49% of their paid-up capital.

•

New aviation regulator: A new bill is expected to be introduced in the Parliament to establish a new
regulator, to be called the Civil Aviation Authority (CAA) replacing the Directorate General of Civil
Aviation (DGCA). It will have full operational and financial autonomy.

•

PPP mode for airport development: PPP mode will enable privatisation and modernisation of
airports in metro as well as non-metro cities, and will give priority to the development of regional
and remote connectivity in the country.

•

Simplification of building rules near the airport: The Government has approved changes in the
bylaws regulating building activities around airports. The changes are expected to bring increased
transparency and efficiency in the processes of approval for construction of buildings around
airports.

The Stakeholders in the process:
•

The Government of India

•

The State governments

•

The Private Sector Enterprises

•

Financial Institutions of India

•

Foreign Direct Investors

Enablers that made it happen:
•

Efficient Leadership of the Central Government
The Central Government’s commitment to provide a solution to the resource constraint enabled
this process

•

Governance (within the city and across all levels of government)
The local City and State Governments were also taken on board;

•

Financial (e.g. PPP, risk management)
The Financial Institutions came forward to assist with the process. This coupled with the policies of
the government ensured risk mitigation, which in turn helped in boosting the confidence of the
private enterprises who then willing joined this collaboration.
The contributions of multilateral agencies, such as World Bank, Asian Development Bank (ADB) and
Department for International Development (DFID) in infrastructure development play a key role in
improving the investment climate and fostering private sector participation. There has been a shift
in the funding pattern of multilateral agencies from public sector infrastructure projects to projects
having private sector participation. These agencies give priority to environment-friendly
infrastructure projects.
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Multilateral agencies provide financial and advisory support to infrastructure projects. They act as a
stable source of long-term funds and knowledge base with strong PPP experience. They extend
technical assistance (TA) to the governments to help them bring PPPs to the mainstream at the
centre and state level through capacity building, e.g., establishing PPP cells in various states. Over
the years, they have come up with new ways of providing financial assistance for infrastructure
development, such as through multi-tranche financing facilities and local currency loans.
This type of solution in PPP funding of the airports is replicable
Key upcoming PPP projects are:
•
Seven greenfield airports in Andhra Pradesh: New airports will be developed through the PPP mode
and will entail a private investment in the range of INR10 billion–INR20 billion each. The Government
will also offer concessions, including land, water, power and approach roads.
•
Six greenfield airports in Maharashtra: The Government plans to build one international airport at
Ckan (INR71 billion) and five domestic airports at Solapur (INR3.1 billion), Amravati (INR2.8 billion),
Shirdi (INR2.6 billion) and Jalgaon (INR2.6 billion) on PPP basis.
•
International airport in Uttar Pradesh: The Government of Uttar Pradesh plans to develop an
international airport at Kushinagar worth INR3.5 billion through Design, Build, Finance, Operate,
Transfer (DBFOT).
•
International airport in Mopa, Goa: The Government of Goa plans to develop its airport with an
investment of INR30 billion over the next four years on PPP basis.
•
Greenfield international airport at Navi Mumbai: The new airport is being built through PPP and the
cost of the project is estimated to be between INR32 billion and INR40 billion.

2.3

Results

Government’s focus on PPP has borne exceptional results during the Eleventh five year plan. It is also
observed that the private sector has played an unprecedented role in the area of airport development. Five
international airport projects were successfully completed through the public–private partnership (PPP)
mode, viz. greenfield development of Hyderabad and Bengaluru international airports and modernization of
Kochi, Delhi and Mumbai international airports. Total investment made by private airport operators in the
last five years was to the tune of US $ 6 Billion. In recent years, airport modernization in the country has
taken a new form, with private players bringing in new technologies that not only improve airport operations
but also enhance customer experience.
These projects have had an impact also on the Gross State Domestic Product (GDSP).National Council of
Applied Research’s (NCAER) study of the Hyderabad and Delhi Airport has shown that Hyderabad Airport’s
operations contributed 1.25 billion USD to the national GDP in 2009-2010; contribution relative to the State’s
(AP) GSDP was 1.55%. Similarly, Delhi Airport’s operations contributed about 5. billion USD to the national
GDP in 2009-10; contribution to the State’s (Delhi) GSDP was 13.35 %.
Job Multiplier Effect:With the Airport – centric approach of urban development, gainful employment has
been generated to the tune of 1.57 million in the case of Delhi Airport (representing 25.9% of Delhi’s total
employment) and 840,000 jobs in the case of Hyderabad Airport.
Service Levels and improvements-Knock-on effects on government run airports and international rankings
of Indian airports: PPP airport projects have consistently been ranked at the top of the Airports Council
International’s (ACI) Airport Service Quality (ASQ) rating for the Best Service Delivery in their respective
categories. This drive, and focus on the quality has raised the bar for the Indian aviation industry; the new
terminals developed by the Government; and its service levels, having been at par with the international
standards, as envisioned by the Indian Government.
Fulfilling the state responsibility of Connectivity and Access to air travel: Freeing up of public funds, has
enabled the Government to focus on regional connectivity and the development of smaller airports which
were earlier underserved or unserved, across the nation. This has enabled the State to fulfill their
responsibility towards bringing access to air travel for every citizen.
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3

Conclusions

Lessons Learnt
The PPP model for Indian Airports has surpassed the initial expectations in terms of economic benefits and
better infrastructure. This has also created a whole new travel experience, besides providing decent facilities
for travellers.
Despite various bottlenecks, PPP in infrastructure holds great potential in a country like India. A long-term
sustainable infrastructure plan needs to be developed that will create an environment for increased private
sector investments for faster execution of the projects. Collective efforts by both the private and the public
sector and enabling policy provisions may help in achieving the infrastructure PPP agenda of the government.
Critical success factors
The critical success factors have been:
•
The Aviation policy of the Government of India
•
The fact that PPPs can supplement limited public sector capacities and raise additional finance in an
environment of budgetary constraints.
•
Privatization has improved the breadth, efficiency and the quality of services available.
Challenges ahead
The PPP mode comes with its own set of challenges since attracting private investment is not straightforward.
The private sector not only requires an investor-friendly regulatory environment, but also returns on
investment. The Government of India (GoI), therefore, has been focusing on the development of enabling
tools and activities to encourage private sector investments in the country through the PPP format.
The Government needs to work on each stage of PPP development — planning, designing, contracting,
financing and monitoring. New models for PPP need to be created to cater to the current challenging business
climate. Unless project agencies are suitably empowered for effective and time-bound decision making, the
PPP agenda of the country is going to take time to evolve and develop. There also needs to be a clear
demarcation of the risks to be borne by public and private parties.
Transferability to other cities and scalability:
Further development is under progress, through the PPP model for new airports such as Goa, Navi Mumbai.
These projects are based on the learnings of over a decade of the privatization process. These new benefits
have started percolating down to the smaller cities.
The projects are scalable, as there is immense opportunity in exploiting the available commercial spaces.
With a good degree of innovation, the private enterprises involved in these projects are able to generate a
reasonable amount of revenue, and since this revenue is also shared with the Government, a certain portion
of the finances could be used to upgrade and create new airports in other lesser developed regions, which
are also in need of a better transportation infrastructure.
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1

Introduction

1.1

Background

This case study introduces two examples of cities that have issued green bonds, namely Gothenburg and
Mexico City. The City of Gothenburg has in many terms been a positive example within the city green bonds
market as a result of the city’s experience in green bond issuance since 2013, and the transparent design of
its Green Bond framework. Mexico City offers an example of a more recent green bond issuance in a less
developed Latin American market.
Gothenburg is Sweden’s second largest city and home to Scandinavia’s largest port located in the western
coast of the country. The City of Gothenburg was originally focused on heavy industry, however, over the
years it has successfully transformed from an industrial city to one of the global leaders in climate change
issues, and became the first city in the world to issue a green bond. The city is currently experiencing a
significant growth in population, and it has been calculated that by the year 2035, the city will experience a
27% increase in its population. As the population grows, so does the challenge of providing all the necessary
services to its residents. The challenges faced by the metropolitan area of Mexico City with over 20 million
habitants, are not only focused on population growth, but also on many of its derivatives such as pollution,
traffic, insufficient waste management, scarce water supply, lack of sustainable housing etc. In 1992, United
Nations labelled Mexico City as “the most polluted city”, which for the first time set in motion the city’s
environmental management efforts.
The increased focus on environmental issues and sustainability in general has been a catalyser in increasing
interest in green bond issuance. More recently, the adoption of the UN Sustainable Development Goals and
the COP21 Paris climate agreement in 2015 are also already being reflected in cities’ development plans.

1.2

Challenge and response

In the case of the City of Gothenburg, the root of the problem that led to the design and implementation of
a city’s green bond framework, were related to the city’s industrial set up. The transition towards greener
initiatives was set in motion in 1987 when Gothenburg’s Environmental Project was established. Since then
the city has adopted a number of environmental best practices and implemented sustainable initiatives in
the city context. More recently, the population growth has extended the city’s needs for realizing sustainable
city development projects. Mexico City has faced various challenges related to the geographical location of
the city (as it is built on what used to be a lake), rapid growth of population and city expansion, socioeconomic
situation (social inequality, poverty), natural disasters (earthquakes, floods) and the effects of climate
change12 (rains, floods, droughts, heat waves, landslides).
After setting environmental and climate-related goals, the City of Gothenburg decided to allocate funding for
the achievement of their environmental goals. Likewise, to address the challenges the city faces today,
Mexico City has had to consider innovative ways to access financing through capital markets. By issuing green
bonds, cities can mobilize capital for climate change related investments and hence promote sustainable
development that will improve the well-being of their residents.

2

The Project(s)

2.1

Vision and content

Issuing green bonds allows cities to support the implementation of sustainable development projects with
the help of additional capital from the green bond market. The eligible projects under the City of
Gothenburg’s green bond framework closely follow the focus areas of the city’s strategy.
____________________
12

According the Mexico City Climate Action Program (PACCM) 2014-2020 approximately 5.6 million people in the city
are vulnerable to the effects of climate change.
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For example, the city has specified that the eligible energy efficiency projects should produce at least 25%
reduction in energy usage. Related to the city’s development boom, an estimated 80,000 new homes and
workplaces will be built by 2035. This is reflected in the eligible green bond projects under “sustainable
housing” which comprises the infrastructure and construction of new green buildings with specific energy
efficiency requirements (e.g. new apartment constructions up to 60kWh/sqm year), as well as major
renovations to make buildings more energy efficient (e.g. apartment renovation reduction of at least 40% or
up to 90kWh/sqm year). Being home to Scandinavia’s largest port, the city of Gothenburg gives emphasis to
sustainable transport by including in its eligible projects, a list of elements on sustainable shipping and
sustainable freight to decrease the use of fossil fuels. In addition, sustainable transport can include projects
on biking and pedestrian infrastructure, or public transportation. All of this is aligned with the city’s longterm vision and development strategy13.
In general, Mexico City has strong local climate action plans, and has participated actively in international
forums to report on its commitments and actions. The city’s local climate change vision and commitments
consist of two main elements, Climate Action Local Strategy 2014-2020 (ELAC) and Climate Action Program
2014-2020 (PACCM), which together define the broad guidelines for the city’s climate strategy and
corresponding action plans. Mexico City’s recent Resilience Strategy14, published as part of the 100 Resilient
Cities Initiative by the Rockefeller Foundation, addresses the challenges faced by the city through a five-pillar
structure including aspects of planning for urban and regional resilience, promoting water resilience as a new
paradigm to manage water in the Mexico basin, and improving mobility through an integrated, safe and
sustainable system.
Under a green bond framework, the proceeds from bond issuances are earmarked for eligible green projects
only. In the case of the City of Gothenburg, green bonds are issued to finance environmental projects on
renewable energy, city planning, public transport, waste management, smart grids, and water treatment. In
general, the projects chosen have to comply with the Swedish and EU legislation. These projects should
promote transition to low-carbon and climate resilient growth, and are in line with the City of Gothenburg’s
environmental program and climate strategy. Usually, when a city issues a green bond, the net proceeds of
the issuance are transferred to a specific budget account that supports the city’s lending to the eligible
projects.
Since its first issuance of green bonds in 2013, the City of Gothenburg has raised a total of 4.36 billion SEK
(458 million EUR) through the green bond market. The first green bond issued by Mexico City in December
2016, had a value of 1,000 million MXN (46 million EUR). As per the Mexico City green bond framework’s
eligibility criteria, the proceeds of the bond will be used to support projects in sustainable transport,
sustainable buildings, renewable energy, energy efficiency, water efficiency and wastewater management,
pollution prevention and control, conservation of biodiversity, and climate change adaptation.

2.2

Implementation

The decisions made by local governments play a significant role in the issuance of green bonds. In the case
of the City of Gothenburg and Mexico City alike, the change has not happened at once, but has instead
required continuous efforts to promote the cities’ sustainability agenda. One of the main drivers for issuing
city green bonds has been the gradual transition in public policy and legislation towards sustainability over
the last years. In many cases the development has been led by international commitments, national
government policies and strategies, and later adopted by local city governments. For example, Mexico
becoming the first developing country to adopt a General Climate Change Law (LGCC) in 2012, highlighted
the country’s strong commitment to reducing its emissions. The National Climate Change Strategy was
adopted in 2013, and from there on the country has been on the path to transition towards more sustainable
city policies.
____________________
13

Explained in more detail in the City of Gothenburg’s annual report 2015 and strategy document “Development
Strategy Göteborg 2035”.

14

Mexico City, CDMX Resilience Strategy – Adaptive, inclusive and equitable transformation, 2016,
http://lghttp.60358.nexcesscdn.net/8046264/images/page/-/100rc/pdfs/CDMX%20Resilience%20Strategy%20%20English.pdf (accessed on January 18, 2017).
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Although Mexico City was the first city in Latin America to issue green bonds, it was able to look into previous
experiences on green bond issuances, e.g. in Europe, for reference. A local Mexican development bank,
Nacional Financiera (NAFIN), issued its first green bond in November 2015, which also paved the way for the
issuance of the city’s first green bond. Also, the city’s urgent need for sustainable infrastructure (e.g. lowcarbon infrastructure, energy efficiency, water infrastructure) influenced the decision to seek financing
through issuance of a green bond.
For a city to be able to issue green bonds, it must be creditworthy enough to raise capital in the financial
markets. However, approximately 80% of cities in general do not have an investment grade credit rating,
which means that if they are interested in issuing green bonds, they must first consider options to increase
their creditworthiness (e.g. credit enhancement, third-party guarantees).15 The City of Gothenburg and
Mexico City both had a sufficient credit rating for issuing green bonds, which made the process more straightforward.
The complexity of the implementation of a city green bond framework depends on the city’s initial
circumstances i.e. mainly the legal set-up and city’s creditworthiness.16 For assistance on how to proceed in
the initial phases of green bond issuance, cities can closely monitor successful green bond schemes in other
countries. Following this, the city has to set eligibility criteria and identify the projects it would like to include
under the framework. The Green Bond Principles17 are generally used as reference for determining the
general process under which the framework should operate, as well as details on reporting and transparency
requirements.

____________________
15

South Pole Group, Climate Policy Initiative, ICLEI – Local governments for Sustainability and Climate Bonds Initiative;
Green Bonds for Cities,
http://local.climate-kic.org/wp-content/uploads/2016/09/160825_Flyer_Green-Bonds-for-Cities_LR.pdf.

16

For more information and guidance on cities’ options for accessing financial flows from the green bonds, see the
report “Green Bonds for Cities: A Strategic Guide for City-level Policymakers in Developing Countries”
https://climatepolicyinitiative.org/wp-content/uploads/2016/12/Green-Bonds-for-Cities-A-Strategic-Guide-forCity-level-Policymakers-in-Developing-Countries.pdf.

17

International Capital Market Association ICMA, “Green Bond Principles, 2016 – Voluntary Process Guidelines for
Issuing Green Bonds”, http://www.icmagroup.org/Regulatory-Policy-and-Market-Practice/green-bonds/greenbond-principles/.
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Green bond issuance can sometimes be accompanied by specific marketing initiatives to promote the climate
awareness of the issuer. Also, prior to issuing a green bond, the issuer usually looks for a second opinion18 to
increase investors’ confidence on the quality of the issuance. For the City of Gothenburg’s green bond
framework, the second opinion was provided by Cicero (Center for International Climate and Environmental
Research - University of Oslo), whereas Sustainalytics evaluated the Mexico City green bond framework.
The management of the Green Bond framework requires engagement and collective efforts from various
levels of public administration. Setting up a monitoring, reporting and verification structure likely requires
the most cooperation between different government entities. For example, the City of Gothenburg’s
Environment Administration oversees monitoring and reporting regarding the implementation of the
Environmental Program (of which the Green Bond framework is part of) and the Climate Strategy. The
projects funded by the City of Gothenburg’s Green Bond Program are publicly reported including an annual
investor letter that is available on the city’s home page. Publishing project-level information allows the public
to access information on how the proceeds are invested; for instance, providing a list of projects financed
and some additional information on some examples of projects, which have already been implemented.

2.3

Results

The green bond’s underlying projects contribute to the City of Gothenburg’s sustainability agenda as well as
to the well-being of the city’s residents. Through the issuance of green bonds, the City of Gothenburg has
supported investments in a variety of sustainable city projects such as a large-scale production of biogas by
gasification, zero emission electric cars for the city’s administrative offices and companies, energy efficient
housing, and water treatment using the largest ultrafilter ever built in Scandinavia.19
Issuance of green bonds allow small-scale environmental projects to get funded by including them as part of
a larger pool of projects, and can give cities additional positive visibility. For example, in the case of City of
Gothenburg, green bonds together with the city’s strategic climate program were the reasons why
Gothenburg was voted “Swedish Climate City of the Year” by WWF in 2015.
In addition to the benefits created by the projects financed through green bonds, the green bonds as such
also help spread the city’s financial risks by diversifying the sources of funding. Instead of relying completely
on tax money, cities can tap into additional sources of finance, and access low-cost capital needed for
infrastructure investments by issuing green bonds. Green bonds also allow cities to access new investors
compared to mainstream bonds.

3

Conclusions

Many cities that have been actively participating in environmental initiatives and implementing sustainable
projects, are taking the next logical step towards sustainability by including their finances in their
environmental agenda.
Although the City of Gothenburg issued its first green bond in September 2013, COP21 results further
encouraged the city to create funding flows through the issuance of green bonds. One of the elements of the
Paris climate agreement’s urges the creation of financing flows that would support the “below 1.5 degrees’”
scenario, and this will certainly be reflected in the emerging interest in city green bonds.

____________________
18

Providing a second opinion refers to the process of an independent evaluator assessing the mechanisms or
framework the issuer has in place for evaluating and selecting eligible projects. The evaluation can also assess the
use of proceeds, management of proceeds, and reporting, as well as their alignment with the International Capital
Market Association’s (ICMA) Green Bond Principles (http://www.icmagroup.org/Regulatory-Policy-and-MarketPractice/green-bonds/green-bond-principles/).

19

UNFCCC, Gothenburg Green Bonds Sweden,
http://unfccc.int/secretariat/momentum_for_change/items/9935.php (accessed on January 12, 2017).
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Green bond frameworks can be created within any city context as long as the relevant legal and regulatory
set-up and level of creditworthiness permit the creation of such schemes. The City of Gothenburg’s green
bond framework has already been taken as an example by cities in the EU as well as in developing and
emerging economies, to consider the option of issuing their own green bonds. The City of Gothenburg’s green
bond framework has been useful in terms of transferability particularly because of its transparent
management practices. In addition, the city has actively engaged in sharing information and showed its
willingness to help entities interested in similar set-ups. Mexico City’s green bond issuance showcases the
framework’s high potential for transferability to other cities.
As seen in the case of the City of Gothenburg, the first city green bond issuance is usually one of many to
come. As soon as a city has the adequate legislation and financial infrastructure in place to issue green bonds,
it can continue with new issuances. The first issuance can be the result of years’ of efforts, but when the
process is in place, this method of financing sustainable city development projects is highly scalable.
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1

Introduction

1.1

Background

Aquaponics is a symbiotic integration of two mature food production disciplines: (i) aquaculture, the practice
of fish farming; and (ii) hydroponics, the cultivation of plants in water without soil. Aquaponics combines the
two within a closed recirculating system.
Aquaponics has the potential for higher yields of produce and protein with less labour, less land, fewer
chemicals and a fraction of the water usage. Being a strictly controlled system, it combines a high level of
biosecurity with a low risk of disease and external contamination, without the need for fertilizers and
pesticides. Moreover, it is a potentially useful tool for overcoming some of the challenges of traditional
agriculture in the face of freshwater shortages, climate change and soil degradation. Aquaponics works well
in places where the soil is poor and water is scarce, for example, in urban areas, arid climates and low-lying
islands. Anecdotally, aquaponics has already shown positive impacts on the local food production in cities
such as Cairo, Jakarta, New York and the Hague, though no data-based study has been conducted to date.
Despite this potential, commercial aquaponics is not appropriate in all locations, and many start-ups have
failed. Before investing in large-scale systems, operators need to consider all factors carefully, especially the
availability and affordability of inputs (i.e. fish feed, building and plumbing supplies), the cost and reliability
of electricity, and access to a significant market willing to pay premium prices for locally-produced, pesticidefree vegetables. Aquaponics combines the risks of both aquaculture and hydroponics, and thus expert
assessment and consultation are essential.
As an integrated system, aquaponics touches on several of the SDGs, notably Good Health and Well Being
(3), Quality Education (4), Clean Water and Sanitation (6), Industry, Innovation and Infrastructure (9) and
Responsible Consumption and Production (12). In fact, in the case study presented of an urban aquaponics
enterprise in the U.K, the aquaponics system is being used as much for supporting consumer access to
healthy, nutritious and local produce and the associated education therein contained, as it is used for strict
food production. This interesting case study therefore also serves to highlight the interconnectedness of the
SDGs and the 2030 Agenda.

1.2

Challenge and response

In the future, the agriculture sector will need to produce more with less. Following the principles of efficient
resource use, synergistic benefits can be realized by integrating food production systems and reducing inputs,
pollution and waste, while increasing efficiency, earnings and sustainability. Thus, aquaponics has the
potential to support economic development and enhance food security and nutrition through efficient
resource use, and become an additional means of addressing the global challenge of food supply.
The production, transport and logistics of food can entail high costs environmental costs, and long-distance
transportation and long storage time further contributes to pollution and GHG emissions from large
machinery and infrastructure. Aquaponics can play a key role in enabling local food production that is fresh,
free of pesticide residues20 and healthy, with short supply chains in the cities, thus addressing some of these
issues. Aquaponics does not require soil, and therefore these systems can be set up almost everywhere and
have the potential to urbanize food production.21 In fact, aquaponics systems already have been
implemented in neglected industrial buildings with the benefits of re-establishing a sustainable activity
without increasing urbanization pressure on land. Local production of both fish and vegetables, and the
resulting short supply chains have economic, environmental and social benefits for producers, consumers
and the wider community. At the same time, aquaponics systems can facilitate job creation in cities.22
____________________
20

Readers are cautioned that aquaponics is not certified organic/biologic and some models still use pesticides.

21

EU Common Agricultural Policy.

22

BBC News, June 2014.
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2

The Project(s)

2.1

Vision and content

GrowUp Urban Farms is an agricultural company that grows sustainable food for a local market. The aim is
to change the production and distribution of nutritious food that is consumed in cities and as a result to
reduce the environmental impact of agriculture and employ local people so cities can be more self-sustaining.
This company’s values are at the core of what they do and they steer the decisions they make for the
business. The main business principles adopted by GrowUp are as follows:

We care about People, Profit and the Planet

We believe we can Do Good and Make Money

We search for the best environmental solution available at the time – and then revisit those
decisions regularly to see if a better option is available

We think learning about and eating good food is something everyone should get the chance to do

We should be producing food in cities at a commercial-scale in an ecologically sustainable way

We can improve the level of food knowledge, education and enthusiasm in cities

We should reduce the environmental impact of food production for cities

Our systems and processes can lead innovation in urban food production23.

Figure 1  the GrowUp Box

2.2

Implementation

In 2013, GrowUp, a start-up supported by Climate-KIC UK, has set up a demonstration installation, the
GrowUp Box, on a playground off Union Street, not far from London’s financial centre. The project consists
of a second-hand shipping container, with a greenhouse on top. The installation demonstrates a unique and
ultra-sustainable form of aquaponics, which forms an efficient closed-loop system with just inputting fish
food and a small amount of electricity for the oxygen and the pumps into the system. The containergreenhouse combo produces a range of fresh salads, tomatoes and herbs, as well as Tilapia fish. Unlike similar
aquaponics projects, GrowUp’s plants are stacked on top of each other using a revolutionary high-density
vertical growing system and saving precious urban space. The system was built by Kate Hofman and Tom
Webster with £16.500, contributed by over 300 supporters in early 2013. It is now located in Stratford,
London.24
____________________
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GrowUp Project
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The team organizes private and corporate tours of the box and conducts workshops for children and schools
to learn about aquaponics and sustainable food production.
Besides the demonstration box, the company has almost 2,000 m2 of growing space in Beckton. The farm
also includes a visitor centre allowing people to understand more about sustainable food production in cities,
and enables the business to increase its social and environmental impact in the local community and engage
more people in learning about urban farming.25

2.3

Results

The system is 14 m2 and produces over 500 kg of salads and herbs and 160 kg of fish per year. At the
beginning it served local restaurants and was priced at a premium. They could now expand production since
the new farm produces more than 20 000 kg of sustainable salads and herbs and 4 000 kg of fish each year.
GrowUp is considering producing and selling additional small-scale GrowUp Box installations to fulfil requests
from local community organisers, schools and companies interested in funding social and educational
activities.

Figure 2  The seasonality of the grown plants and fish

____________________
25 GrowUp Project
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3

Conclusions

Aquaponics is an integrated agricultural system that connects producers to consumers in a cohesive manner
due the short supply chains and to the production of organic food that is fresh and free of pesticides. It can
be a source of economic growth and job opportunities, while at the same time supporting sustainable
agriculture and food supply and reducing the pressure on arable land. GrowUp Box is an aquaponic
demonstration system that represents a model for sustainable food production, as well as engaging children
and communities, thereby contributing to sustainable development and creating smarter and more
sustainable cities worldwide.
As such the aquaponics technique used in GrowUp helps promote soil-less agriculture and can reduce pests
and soil-borne diseases affecting which affect land crops. In countries where land and water supply is limited,
this technique could even be considered a viable option for food production. However, it is noted that the
apparatus required for GrowUp Box can be complicated to build and requires holistic knowledge and regular
maintenance. Additionally, implementing projects similar to GrowUp Box could also require substantial startup and labour costs. The GrowUp Box team acknowledges that their aquaponics system are not currently
designed to be a commercially viable farming system. Even if the full production capacity of GrowUp Box was
utilized, it would take up to eight years to realize a return on investment.26 While the GrowUp aquaponics
model does eventually aim to generate large scale food production along with revenue, its current activities
are aimed more at enlightening people about sustainable food production. Along with organized tours,
GrowUp Box also hosts events, workshops and lectures to facilitate knowledge on aquaponics with the hope
of promoting sustainable living.
At a technical level, aquaponics is straightforward and has been proven successful around the world at a scale
suitable for education interventions and hobbyists. However, aquaponics as a business is extremely location
specific, with the availability of inputs and the access to a strong market willing to pay premium prices for
locally produced, nutritious vegetables and fish seen as two key drivers for a successful enterprise. Given the
unique sustainable farming model embedded in the concept of aquaponics, its potential should not be
underestimated and urban stakeholders should strive to build aquaponics farms and formulate an overall
plan taking into account all economic, socio-economic, labour and skill aspects. Following the principles of
efficient resource use to increase the provision of goods and services from agriculture in a sustainable way,
the synergistic effects of integrating separate food production systems reduce inputs, pollution and waste,
while increasing efficiency, earning potential and sustainability. As one of these efficient and integrated
techniques, aquaponics will support economic development and enhance food security and nutrition and will
become one small piece of our collective global challenge.

____________________
26
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1

Introduction

1.1

Background

Advancing on global health issues remains an indispensable component of Goal 327 of the Sustainable
Development Goals. Human Immunodeficiency Virus (HIV) finds special mention in targets of Goal 3. Recent
trends have shown that the burden of HIV has profound implications for developing countries, in particular,
those in the African subcontinent. The adverse impact of HIV in Africa has been well noted. Countries like
Kenya have documented high rates of HIV related ailments and have also recorded a high mortality rate
among children, which threatens the country’s future development and overall health infrastructure. Infants
with HIV often develop life threatening infections early on in life (compared to un-infected children).
The incidence of HIV has been known to be more wide spread in cities when compared to rural areas. Nairobi,
the capital city of Kenya also finds itself in a similar predicament. With the high prevalence rate of HIV among
children in Nairobi and the resultant negative effects on their health, it is of paramount importance that
infants with HIV are identified and diagnosed at an early stage.28 This will allow them to be provided with
adequate HIV care, including anti-retroviral treatment (ART), which can improve their quality of life and
prolong their life spans. 29
Information and communication technologies (ICTs) are being utilized increasingly to aid HIV treatment. The
main technological advances have mostly extended to the field of HIV management and future ART schedule
setting. 30
In light of the above, this case study will examine one of the key strategies, namely the HITSystem (as
implemented in a pilot project carried out by University of Kansas Medical Center with other partners),
adopted in the city of Nairobi to allow for early diagnosis and reduction in the infant mortality rate associated
with HIV.31

1.2

Challenge and response

The National AIDS and Sexually Transmitted Infections Control Programme (NASCOP) in Kenya, had
established the National Pediatric Early Infant Diagnosis (EID) Guidelines more than a decade ago in 2006.
These guidelines also underscored crucial strategies aimed at early diagnosis and management of HIV
infections among infants. However, following the implementation of these guidelines in the subsequent
years, it was found that children still had disproportionate and limited access to the required treatments. In
2011, it was estimated that only 28% of the HIV-infected infants were receiving HIV care. This left majority
of the HIV-positive children directly vulnerable to infections, sickness and possible mortality within one year.
Furthermore, it was realized that mortality rates were the highest among children aged under the age of two
and that neglect along with the absence of consistent treatment could result in nearly half of the infected
children dying by their second birthday. The main problem associated with the diminished treatments
application was the lack of a systematic follow up system. In response to the growing need for a monitoring

____________________
27

Ensure healthy lives and promote well-being for all at all ages.

28

Kenya AIDS Response Progress Report. 2014.

29

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.

30

Uses of information and communication technologies in HIV self-management: A systematic review of global
literature. International Journal of Information Management,75-83. 2017.

31

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.
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system, which can regulate the HIV treatments given to infants, the HITSystem, a web-based system was
introduced in Nairobi and a few other peri-urban areas.32,33
This case will examine the design of the HITSystem (as implemented in a pilot project) to identify the gaps in
its existing practices in order to provide suggestions for future research and program streamlining.

2

The Project

2.1

Vision

The HITSystem is an innovative online system for automated intervention and efficient tracking of HIVexposed infants. This HITSystem was introduced to limit the time for the PCR testing cycle and to facilitate
early ART initiation for children.34
Deducing that 95% of HIV afflicted Kenyans seek and receive treatment through government hospitals, the
HITSystem has been incorporated into the working of 10 public hospitals including 4 in the Nairobi region.
The main objective of using this system in Nairobi and other sites was to foster improved communication
between the concerned hospitals, clinics laboratories and parents/guardian for improved care for HIVexposed infants.35
The whole system is premised on initiating early HIV testing for pregnant women and specialized testing for
infants born to HIV positive mothers. This early testing and DNA PCR testing of prenatally exposed children
allows for the early commencing of ART, which has proven to reduce infant mortality by nearly 75%. In
general, after early HIV testing, the infant’s date of birth is fed into the system to create alerts for the eight
time-sensitive interventions specifically for HIV-exposed infants. Following the birth and enrollment of an
infant into the HITSystem, they will be tracked until they are determined to be:
(i)

HIV positive: The infants who are found to be HIV positive will receive lifelong pediatric HIV care
(which includes ART) and their parents or guardians will receive timely alerts through mobile
phones. This is expected to allow for efficient infant tracking. In case the child requires to be
transferred to another hospital/clinic, every step including the transfer and treatment meted out, is
supervised by the HITSystem, to maximize prevention and treatment outcomes, and to time lags in
the communication of laboratory test results

(ii)

HIV negative at 24 months: These infants do not require any follow-up after the testing stage.36

All these efforts within the HITSystem implemented in Kenya is aimed at laying the groundwork for reduce
infant mortality and catering to EID Guidelines.37

____________________
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Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.

33

Other sites were in the following regions: Rift Valley, Nyanza, Western Region (Kenya).

34

HIV / AIDS Program | HITSystem. Global Health Innovations.2017

35

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.

36

HIV / AIDS Program | HITSystem. Global Health Innovations.2017.

37

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.
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2.2

Implementation

The application of the HITSystem was jointly conducted with the assistance of several partners including (but
not limited to):


Global Health Innovations (developers of this system)



Kenya Medical Research Institute



OnTarget (internet marketing company)



Academic Researchers (from University of Kansas Medical Center and Children’s Mercy Hospital
Kansas City)



Walter Reed US Military HIV Research Program (training and implementation)



NASCOP.

For the designated hospitals for the pilot project in Kenya, the HITSystem can be accessed on computers and
laptops, using mobile broadband, which eases the implementation of this system even in remote areas (if
required). The HITSystem has been built to generate regular alerts directed at health providers other EID
stakeholders and lab technicians, when time sensitive interventions are required in a particular child’s case.
These alerts are directed at tracking and identifying children who have omitted their treatments for a defined
period of time. An inbuilt text messaging mechanism in the HITSystem sends messages to mobile phones of
the parents when test results are ready or follow up visits for treatments are needed.
In Kenya, especially Nairobi, the HITSystem was implemented from April 2011 to November 2013 at certain
health facilities. The implementation and was conducted between April 2011 and May 2014.38
The health facilities chosen for the pilot were selected based on the logistical feasibility, absence of other EID
related interventions for HIV and the approval from the respective hospital stakeholders.39

2.3

Outcomes

This pilot project in Kenya has been carried out with remarkable ease and effectiveness. It was noted that
relatively limited penetration of ICTs, telecommunications and internet connectivity had a very minimal
negative impact on the continuance of the project. The sustained efforts stakeholders of the stakeholders
facilitated the successful adoption, implementation and continuous maintenance of the HITSystem. With the
monitoring mechanism in place, HITS was able to ensure that treatments were provided on time.
The principles of the HITSystem were found to be in line with EID guidelines and the results of this pilot
project surpassed the expectations and outcomes observed in national statistics. A feedback mechanism was
also incorporated into the implementation procedure of the HITS to ensure that the participants were
satisfied with the services received. This also helped improve the existing line of treatments and reduced
response time for emergencies.
It was noted that the HITSystem successfully reached nearly all mother–infant pairs, who were enrolled in
EID services at the targeted health facilities. However, it was observed that nearly 40% of HIV-exposed infants
in Kenya are never enrolled in EID, thereby not receiving the benefits of HITS.40

____________________
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The follow-up periods for this process ranged between 6 and 38 months depending on month of initial
implementation of the designated facility.

39

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.

40

Lessons learned from implementing the HIV infant tracking system (HITSystem): A web-based intervention to
improve early infant diagnosis in Kenya. 2015.
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This pilot project proved that ICTs platforms can serve as a powerful tools to reduce the disparities in health
care and awareness on HIV especially among the young populations, which will not only increase their life
span but also improve their quality of life, making them less prone to HIV related infections.41

3

Conclusions

The application of the HITSystem in the public health system in Kenya has provided evidence that an efficient
e-health system can indeed be implemented in low-resource settings. Hence, the HITSystem shows immense
potential to be utilized in other HIV infected developing countries to promote regulation and treatment of
the disease.42
One of the key lessons learnt through implementation of the HITSystem in Kenya was that ICTs can be
efficiently adapted through e-health innovations in response to emerging requirements of the region and in
keeping with technology evolution and availability.
Partners of this pilot project are also working to expand the HITS in order to support antenatal prevention of
maternal-to-child transmission and integrate prenatal and postnatal services for HIV infected women and
children. If this is successful, it is expected to directly impact the perinatal transmission of HIV, which is
expected to help minimize exposure of children to HIV.
However, the major challenges observed while implementing the HITSystem (as with other HIV management
systems which use ICTs) were that of privacy and trust. As such globally, HIV management systems like
HITSystem seem to have diminished geographic coverage and mostly are being piloted on small size samples
with limited use of technical innovations. There are still several gaps pertaining to tracking treatment across
countries and continents in case patients are to travel temporarily or migrate to other regions. In such cases,
it would be required to implements HITSystem or similar (interoperable) ICT-based HIV management systems
to ensure that consistent treatment is given to HIV infected children.
The factors of trust and privacy along with limited implementation, may significantly affect the adoption rate
of such HIV management systems across other regions of the world. If guardians or parents are unsure of
how the data from the HITSystem will be utilized and protected, they may be hesitant to enrol their children.
In general, ICT-based HIV management systems like HITSystem have defined guidelines for anonymization of
the data collected, however, the parents from lower income families may be unaware of these guidelines
and other could also be wary of how the information sharing between the different stakeholders within the
HITSystem could affect their children’s privacy.43
Despite certain shortcomings, the HITSystem pilot project has set an ideal framework for e-health
management of HIV, which can be built on in the coming years. The pilot project has also shown promising
results within a short timeframe. Nevertheless, it should be acknowledged that the use of ICTs in HIV
interventions is still an emerging field. Therefore, further research is required to promote technical
innovations and implement interactive features in ICT-based HIV management programs, which can have a
wider geographical scope, defined privacy and security guidelines as well as utilize more of the available
technologies. Future research may also be needed to explore the feasibility of applying ICT platforms in HIV
management programs that serve populations from diverse socioeconomic backgrounds and ethnicities.

____________________
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Uses of information and communication technologies in HIV self-management: A systematic review of global
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