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Foreword

This publication has been developed within the framework of the United for Smart Sustainable Cities 
(U4SSC) initiative. It provides an overview of the reporting and implementation of key performance 
indicators (KPIs) for smart sustainable cities (SSC) in the City of Valencia, Spain. This set of KPIs for SSC 
were developed to establish the criteria to evaluate ICTs’ contributions in making cities smarter and 
more sustainable, and to provide cities with the means for self-assessments.
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Disclaimer

The views expressed in this publication are those of the authors and do not necessarily reflect the 
views of the contributing organizations.

Any references made to specific countries, companies, products, initiatives, policies, framework or 
guidelines do not in any way imply that they are endorsed or recommended by ITU, the authors, or 
any other organization that the authors are affiliated with, in preference to others of similar nature 
that are not mentioned.

This publication is intended for informational purposes only. The results and interim findings presented 
are a work in progress, as the KPIs (based on Recommendation ITU-T Y.4903/L.1603) implemented in 
Valencia during the first phase of the project are being refined to improve the applicability of these 
KPIs to all cities. The revision of the KPIs may alter their scope and definition as well as the required 
data collection process. 

This publication is based on the project conducted in Valencia in 2018–2019. 

© ITU - All rights reserved. Requests to reproduce extracts of this publication may be submitted to 
jur@ itu .int.
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Abbreviations 

CO2 Carbon Dioxide
DER Distributed Energy Resources
DRR Disaster Risk Reduction
EC European Commission
EU European Union
EV Electric Vehicles
GDP Gross Domestic Product
GHG(s) Greenhouse Gas Emission(s)
ICT(s) Information and Communications Technology/Technologies
IEA International Energy Agency
INE Spain’s National Institute of Statistics
ITU International Telecommunication Union
KPI(s) Key Performance Indicator(s)
NO2 Nitrogen Dioxide
O3 Ozone
OECD Organisation for Economic Co-operation and Development
PHEV Plug-In Hybrid Electric Vehicle
PM Particulate Matter (2.5 and 10)
R&D Research and Development
SDG(s) Sustainable Development Goal(s)
SIB Sustainable and Intelligent Building
SME(s) Small and Medium-Sized Enterprise(s)
SO2 Sulphur Dioxide
SSC Smart Sustainable City/Cities
SUMP Sustainable Urban Mobility Plan
U4SSC United for Smart Sustainable Cities
UIS UNESCO Institute of Statistics
UN United Nations
UNESCO United Nations Educational, Scientific and Cultural Organization
WHO World Health Organization
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Executive Summary

The United for Smart Sustainable Cities (U4SSC) has  developed a set of international key performance 
indicators (KPIs) for Smart Sustainable Cities (SSC) to establish the criteria to evaluate information and 
communication technologies’ contributions in making cities smarter and more sustainable, and to 
provide cities with the means for self-assessments in order to achieve the sustainable development 
goals (SDGs). In 2019, Valencia, Spain agreed to pilot these U4SSC KPIs. This factsheet documents the 
key findings of Valencia’s project: 

• It starts by introducing the U4SSC initiative within the context of digitalization and the importance 
of the standardization of data in fostering smart sustainable city transitions.

• The subsequent sections describe the various smart sustainable city activities adopted by Valencia, 
with notable KPIs from the three U4SSC dimensions (Economy, Environment, and Society and 
Culture) providing a clear picture of Valencia’s efforts in each of these areas.

• The factsheet also outlines current projects underway, as well as planned future smart, sustainable 
development projects. 

• Since one of the aims of the project was to improve the feasibility and applicability of the KPIs to 
all cities, Valencia provided inputs on the existing KPI definitions, along with practical solutions to 
improve the data collection process. The key findings from this will contribute to the development 
of the very first ‘U4SSC Smart Sustainable Cities Index’.

The results from Valencia’s collection and reporting of data in accordance with the KPIs and the 
verification process undertaken are summarized in the following table. Key findings taken from across 
the different areas are highlighted underneath.

Total Reported Verified % KPIs Verified
Economy
Core KPIs 23 23 23 100%
Advanced KPIs 22 18 18 82%
Environment
Core KPIs 12 10 10 83%
Advanced KPIs 5 5 5 100%
Society & Culture
Core KPIs 19 17 17 89%
Advanced KPIs 10 6 6 60%
Overall
Core KPIs 54 50 50 93%
Advanced KPIs 37 29 29 78%
Total 91 79 79 87%
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Valencia: Key Findings from across the KPIs

• To further optimize a smart, sustainable ICT infrastructure, Valencia could utilize Recommendation 
ITU-T Y.4901/L.1601: ‘KPIs related to the use of ICT in smart sustainable cities’ and Recommendation 
ITU-T Y.4902/L.1602: ‘KPIs related to the sustainability impacts of ICT in smart sustainable cities’.

• Public sector procurement is achieving the desired benchmark, as are the city’s e-procurement 
opportunities and systems.

• To foster innovation, utilize community resources and drive economic growth, Valencia can examine 
the factors behind its current rate of youth unemployment, and could consider partnering across 
public/private sectors and academia to invest in research and solutions to youth unemployment. 
Furthermore, promoting R&D and innovation, ensuring access to technology and introducing 
digitalization could be key drivers of SME productivity in Valencia, which will drive long-term growth. 

• The city could continue to control its rate of non-revenue water through the employment of best-
practice water-loss accounting methods and through policies that mandate conservation of the 
city’s water resources.

• Valencia's electrical supply management is effective, with little interruption, and ongoing monitoring 
via widespread installation of smart electricity meters and the prevalent use of ICTs to monitor the 
electrical supply systems. The city could also consider reporting the level of electricity supply ICT 
monitoring and implementing demand response and energy storage capability.

• The city could investigate the use of sustainability certification programmes for ongoing building 
operations. Valencia may consider implementing Recommendation ITU-T L.1370 ‘Sustainable and 
Intelligent Building Services’, and contributing to the development of draft Recommendation ITU-T 
L.SP_OB ‘A methodology for improving, assessing and scoring the sustainability performance of 
office buildings’.

• For public transport, Valencia could encourage more usage and incentivize vehicle-sharing services 
and carpool programmes as alternatives, along with greater use of electric vehicles and increased 
numbers of charging points.

• In urban planning terms, Valencia has reportedly implemented all five principles (compactness, 
connectivity, integration, social inclusiveness and resilience to climate change), which makes it 
a sustainably planned city, although there is still a high reliance on cars. Urban planning can be 
optimized by creating pedestrian zones and deploying measures to encourage foot traffic.

• An integrated approach to climate change and air pollution should be considered to reduce the 
risks of applying climate change measures with significant negative impacts on air quality. Valencia 
could utilize Recommendations ITU-T Y.4207: ‘Requirements and capability framework of smart 
environmental monitoring’ and ITU-T Y.4700/F.747.2: ‘Deployment guidelines for ubiquitous sensor 
network applications and services for mitigating climate change’.

• Across the KPIs for public space and nature, environmental quality, noise exposure can continue to 
be mitigated as part of the city’s sustainability strategy, with a comprehensive approach to noise 
management recommended. In water consumption terms, the city can reduce its reliance on 
freshwater and encourage greywater re-use in homes. On the business and industry side, Valencia 
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could support the adoption of new water conservation technologies and incentivize a reduction in 
corporate water footprints.   

• All cities should prioritize solid waste recycling in a regulated facility, or solid waste incineration 
that leads to energy production, over all other forms of disposal. Increasing recycling rates can 
form an important part of the city’s future sustainability strategy. Best practices such as enhancing, 
reinforcing public communication and outreach, evaluating contracts, recycling markets and pricing 
levels, modifying collection techniques, legislating/funding smart recycling and leveraging lessons 
learned regionally can help optimize waste recycling as well as following Recommendation ITU-T 
L.1030: ‘E waste management framework for countries’,  amongst others. 

• All cities should optimize the use of sustainable energy sources such as solar, wind, geothermal, 
hydropower and ocean energy to meet their energy consumption needs and to track their progress by 
reporting these KPIs. Best practices in energy management can be encouraged through appropriate 
policies, incentives and procedures. Recommendations that guide modernization and optimization 
of various public energy use sources can be utilized, including, for example, Recommendation ITU-T 
Y.4458 ‘Requirements and functional architecture of a smart street light service’.

• Within the Society and Culture dimension, KPIs are widely reached thanks to a high adult literacy 
rate, positive health-related outcomes and a wide range of national government-funded cultural 
offerings. Valencia can quantify and report the percentage of students with classroom access to 
ICT facilities and track future progress as part of its smart sustainability strategy. The maternal 
mortality rate can also be further examined to determine the factors involved and progress tracked 
and reported year after year. 

• Lastly, the poverty rate can be further examined to gauge which demographics are most affected, 
which can help inform mitigation policies.

• Valencia should work closely with other cities on its SSC efforts in order to leverage any best 
practices and shared experience with developing and instituting smart and sustainable policies 
and initiatives in the region.

• ITU would like to invite cities around the world to implement the U4SSC KPIs for SSC, enabling the 
cities to establish clear data collection methodologies, collect data, develop goals and targets.

Why not help improve quality of life for your citizens or evaluate the urban functionality of 
your own city by piloting the U4SSC KPIs? Contact us at u4ssc@ itu .int to find out more!

Background: The United 4 Smart Sustainable Cities (U4SSC) Initiative

The United for Smart Sustainable Cities (U4SSC) is a UN initiative created to foster the standardization, 
integration and interoperability of digital technologies within cities to make them smarter and more 
sustainable.   

mailto:u4ssc@@itu.int
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The initiative has developed a set of international key performance indicators (KPIs) for Smart 
Sustainable Cities (SSC)1 to establish criteria to evaluate ICTs' contributions to making cities smarter 
and more sustainable, and to provide cities with the means for self-assessment in the move towards 
smartness and sustainability.

The aim is to help cities worldwide use technology to serve the best interests of the people and the 
environment. For this reason, environmental aspects, as well as socio-economic factors, also play a 
key role in the U4SSC framework. 

Helping cities be smarter and more sustainable: The U4SSC KPIs 

The U4SSC KPIs offer a common format to report the progress of smart sustainable city strategies. 
These indicators also enable cities to measure their progress relative to the United Nations Sustainable 
Development Goals (SDGs).

ITU’s objectives for the U4SSC KPIs for SSC project in cities are as follows:

• Assisting cities with implementing the KPIs in order to measure and evaluate a city’s progress in 
becoming smarter and more sustainable as they move towards meeting the SDGs within the local 
context. 

• Learning from cities’ experiences and sharing this rich and varied knowledge, these insights and this 
feedback with other cities around the world, so enabling them to refine their own smart sustainable 
city strategies.

• Evaluating the strengths of this system of KPIs and identify any areas for improvement, and to obtain 
practical and actionable feedback towards supporting the international standardization work of 
ITU-T Study Group 20: Internet of Things and Smart Cities and Communities.

• Providing cities with a consistent and standardized method to collect data and measure performance 
and progress.

The KPIs are categorized into 3 dimensions:

ECONOMY SOCIETY AND CULTURE

ENVIRONMENT
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A further 7 sub-dimensions are:

ICTs

Productivity 

Infrastructure

Environment

Energy

Education, Health and Culture

Safety, Housing and Social Inclusion

The KPIs are further subdivided into core and advanced indicators. 

Core indicators are those that all cities should be able to report. They provide a basic outline of the city’s 
smartness and sustainability – higher levels of performance are generally achievable within these KPIs. 

Advanced indicators provide a more in-depth view of a city and measure progress on more advanced 
initiatives.

Details on each indicator are available online in the ‘Collection Methodology for Key Performance 
Indicators for Smart Sustainable Cities’.

Each indicator has been chosen through a process of review and input by international experts and UN 
agencies, programmes and secretariats to ensure that the data collected support the SDGs in a local 
context. City leaders will benefit from these KPIs in terms of strategic planning and the measurement 
of their cities' progress towards their individual smart sustainable city (SSC) goals. The indicators will 
enable cities to measure their progress over time, compare their performance with those of other 
cities, use the data and insights gleaned as policy tools towards informed policy-setting and decision-
making and – through analysis and sharing – allow for the dissemination of best practices and set the 
standards for progress in meeting the SDGs.

https://www.itu.int/en/publications/Documents/tsb/2017-U4SSC-Collection-Methodology/files/downloads/421318-CollectionMethodologyforKPIfoSSC-2017.pdf
https://www.itu.int/en/publications/Documents/tsb/2017-U4SSC-Collection-Methodology/files/downloads/421318-CollectionMethodologyforKPIfoSSC-2017.pdf
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Benchmarks and Scoring Methodology

As part of the U4SSC KPI project, benchmarks were developed for most KPIs to develop a reporting 
framework to demonstrate to cities how their performance could be reported.

The benchmarks were set based on several factors:

• Meeting the aligned SDG fully.

• Performance compared to other international and transnational targets (e.g. OECD, European
Commission).

• Performance against UN agency goals (e.g., International Telecommunication Union).

• Evaluation of city performance using UN and other international statistical data.

• Performance measured versus leading city performance globally.

Performance to benchmarks were then scored in four ranges for every KPI and data point reported: 

• 0 – 33 % of target – 1 pt

• 33 – 66 % of target – 2 pts

• 66 – 95 % of target – 3 pts

• 95 + % of target – 4 pts

The scores for each reported KPI and data point were added to give a percentage score for categories, 
sub-dimensions and dimensions and reported based on the above target scores. KPIs or data points 
that are not reported or have no benchmarks yet defined were excluded. 

Example: Education 4 KPIs

• If all 4 are reported and the scores are 1 pt, 3 pts, 4 pts and 1 pt;

Total score 9 pts out of 16 = 56.25 % reported as 33 – 66 % of target.

• If only 3 are reported and the scores are 3 pts, 4 pts and 2 pts;

Total score 9 pts out of 12 = 75 % reported as 66 – 95 % of target. 

U4SSC unique method

The originality of U4SSC’s method lies in the fact that it regards ICTs and digital technologies not as an end 
in themselves, but rather as tools with which to make a meaningful contribution to achieving the SDGs in 
an increasingly digitalized landscape. Approximately one-third of the U4SSC KPIs concern digitalization 
(for example, Student ICT Access) and two-thirds primarily concern sustainable development and 
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environmental impact (for example, Noise Exposure). As such, U4SSC forms a necessary bridge between 
digitalization and sustainable development.

Valencia and the U4SSC KPI Project

In response to questions on the level of its digital development and sustainability, the City of Valencia 
decided to join this ITU-led project, utilizing the needs, aims and solutions of the U4SSC. This ambitious 
project would help Valencia measure and compare its degree of digitalization and sustainability. 

Findings from this project are expected to form an SSC development trajectory to which administrators 
of other municipalities and regions similar in size and capacity to Valencia will be able to adapt when 
developing their own smart sustainable strategies. The KPIs will also help demonstrate how Valencia is 
progressing in its achievement of the SDGs. The continuation of the project could also assist Valencia 
in conducting a periodic internal review of its current ICT-related efforts, thereby allowing the city 
to benchmark how its ICTs can best be used to monitor and improve its smart city processes and 
operations. This project can, therefore, play a key role in planning Valencia’s SSC future.
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City Profile:  Valencia, Spain

City Profile

Inhabitants 795 736 City GDP 18 272.15 M €
Area 138.35 km2 Household Income 29 986.64 €
Households 336 600 Inflation Rate 0.60 %

Founded in 138 B.C., the City of Valencia is the capital of the Province of Valencia. Located in the 
centre of the Mediterranean Corridor, it is Spain’s third-largest city after Madrid and Barcelona, from 
which the city is only a 95-minute, high-speed rail ride away. As one of the leading smart cities in 
Spain, Valencia has introduced a few firsts in the country, including the integration of a smart city 
management platform. The city has an annual budget of close to one billion euros to become a centre 
of urban innovation along with some of the most successful smart and sustainable cities in Europe. 

Valencia is topographically and ecologically rich, containing mountainous areas, flat coastal areas, the 
largest lake in Spain (L’Albufera), several beaches, as well as one of the most important wetland areas 
on the Iberian Peninsula. The city is also rich in heritage, with influences from its Roman origins to its 
time under Visigoth, Moorish and later Christian rule still evident in some of its architecture, irrigation 
systems, agriculture, food and arts. Its rich cultural life offers festivals, concerts, shows and exhibitions 
all year round. Several impressive archaeological sites in and around the city show the remains of both 
pre and post Roman times.2

Its coastal location has positive effects for the city’s economy. Valencia ranks third-highest in the country, 
with 170 000 companies and an economy that has grown 3.9 per cent in 2017–2018.3  Valencia's port 
is the biggest on the Mediterranean western coast, handling 20 per cent of Spain's exports comprising 
foodstuffs, beverages, oranges, furniture, ceramic tiles, fans, textiles and iron products. The city's 
economy is mainly service-oriented; however, there is also an important industrial base.  

Given these characteristics, and Valencia’s public commitment to its technological and smart sustainable 
city (SSC) initiatives, the city is ideal for the implementation of the U4SSC KPIs on Smart Sustainable 
Cities. The vital knowledge gained through Valencia’s experience will continue to be an important 
part of ongoing efforts to make not only the KPIs, but also U4SSC’s upcoming Smart Sustainable Cities 
Index, the most effective methods to measure progress and provide guidance to cities on their journey 
towards becoming smarter and more sustainable.

The first year of Valencia's participation in the KPI project has concluded successfully with the active 
support of ITU.  
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Valencia and the KPIs: A Snapshot

The following chart provides an overview of how the KPIs are being met. Starting from the centre, the 
benchmark performance is indicated for: Dimensions, Categories and KPIs.
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KPI Dimension 1: Economy

The first U4SSC KPIs dimension is Economy. This dimension covers the sub-dimensions of Information 
and Communication Technologies (ICTs), Productivity and Infrastructure.  

In the ICTs sub-dimension, the KPIs include those related to a city's ICT infrastructure, water and 
sanitation, drainage, electricity supply, transport and public sector. These KPIs aim to assess the 
availability and use of the ICT infrastructure in cities that facilitate smart sustainable city services.

The Productivity sub-dimension includes KPIs related to innovation and employment. These KPIs aim 
to assess the use and impact of ICTs in the economic development of cities. They cover innovation, 
job creation, trade and productivity. These KPIs are also expected to play a pivotal role in assessing a 
city’s adoption of the ICTs that support socio-economic growth.  

The Infrastructure sub-dimension relates to water and sanitation, waste, electricity supply, transport, 
buildings and urban planning. These KPIs aim to assess the impact of ICTs on city infrastructure, 
development and sustainability.

The key theme assessed by the Economy KPIs is the level of implementation of ICTs. A smart sustainable 
city (SSC) requires fixed and mobile ICT infrastructures to allow for the deployment of applications 
that will:

1. facilitate the development of smart and sustainable cities;

2. promote civic engagement; and

3. foster improvements in sustainability (gained though efficiencies in operations).

There are also KPIs within this dimension that are meant to help analyse the general economic well-
being and innovation of a city and to measure the support from ICTs in the process.

The following diagram summarizes Valencia’s KPI performance detailing the categories within the 
Economy dimension against the current U4SSC benchmarks.
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Information and Communication Technology (ICT) Infrastructure

Category KPI Result Performance to Benchmark4 SDG

Fixed Broadband 
Subscriptions 75.62 %

Wireless Broadband 
Subscriptions 
(per 100 000 inhabitants)

116 000.00

Household Internet 
Access 79.60 %

Wireless Broadband 
Coverage –  
3G and 4G

100.00 %

Availability of WiFi in 
Public Areas

250.00 
Spots No Benchmark Available

The reporting of Valencia's economy starts with its connectivity and ICT infrastructure KPIs.  

The overall fixed internet household penetration rate in Valencia is slightly lower than the Spanish 
average of approximately 83.40 per cent (2017).5  However, mobile internet access and usage are highly 
prevalent in Valencia. This corresponds with the Spanish Instituto Nacional de Estadistica (INE) finding 
that certain autonomous communities, like the overall Comunitat Valenciana, presented a higher 
percentage in the frequent use of the internet than the Spanish average as of 2017.6  This finding is 
also reflected in Valencia’s smart city strategy, which has provided WiFi connection throughout the 
main public spaces of the city. The first stage of that project was dedicated to installing WiFi access 
points in municipal libraries, museums, cultural centres, council centres, etc.7

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.

Optimizing smart, sustainable ICT infrastructure: To conduct even deeper analysis, Valencia could 
utilize Recommendation ITU-T Y.4901/L.1601: ‘KPIs related to the use of ICT in smart sustainable cities’ 
and Recommendation ITU-T Y.4902/L.1602: ‘KPIs related to the sustainability impacts of ICT in smart 
sustainable cities’. Also useful are Recommendations ITU-T L.1400: ‘Overview and general principles 
of methodologies for assessing the environmental impact of ICTs’ and ITU-T L.1440: ‘Methodology for 
environmental impact assessment of ICTs at city level’.

For further expansion of WiFi in the city, in particular, the Recommendations ITU-T Y.3000 to Y.3499: 
‘Future networks’ can help guide forward-looking implementation.
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Public Sector

Category KPI Result Performance to Benchmark SDG

Open Data Sets 
Published 117.00 No Benchmark Available

Open Data Sets 
Availability 100.00 %

e-Government Services 487.00 No Benchmark Available

Public Sector 
e-procurement 100.00 %

Valencia performs well across the indicators in this category. With a high number of government 
services offered electronically, all open datasets available publicly and all public sector e-procurement 
activities conducted electronically, Valencia has positioned itself for publicly transparent and evidence-
based processes and decision making. This can help ensure that the city remains resident-involved, 
smartly resourced and employee-engaged.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.

Optimizing public sector procurement: Valencia may find Recommendation ITU-T Y.3600: ‘Big 
data standardization roadmap’ particularly helpful for its e-services and e-processes, along with 
Recommendation ITU-T Y.4461: ‘Framework of open data in smart cities’ when further expanding its 
open data offerings.
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Innovation and Employment

Category KPI Result Performance to Benchmark SDG

R&D expenditure 
(relative to GDP) 0.99 %

Patents 
(per 100 000 
inhabitants)

10.23

Small and Medium-
Sized Enterprises 
(SMEs)

99.88 %

Unemployment Rate 13.00 %

Youth Unemployment 
Rate 24.80 %

Tourism Sector 
Employment 7.18 %

ICT Sector Employment 3.43 %

Valencia’s overall unemployment is in line with the historically low Spanish rate of 14.02 per cent (Q2 
– 2019).8 While a general economic slowdown is occurring across the country, April, May and June 
traditionally do see the highest job creation in any year due to temporary hiring (particularly in the 
tourism sector) resulting from the Easter holidays and the beginning of summer season.9 In the long 
term, it is recommended that Valencia measures and trends the ratio of temporary workers to salaried 
employees as a way to analyse economic and job security in the city.

Valencia’s youth unemployment is lower than the national level of 31.7 per cent (May 2019),10 but 
still higher relative to the average youth unemployment rate of 14.3 per cent (July 2019) among the 
European Union (EU) countries.11 Youth unemployment is highly indicative of a city or region’s overall 
health, making it one of the most illustrative economic indicators.  

Increasing employment levels: It is recommended that Valencia examines the factors behind its 
current rate of youth unemployment, factoring in precarious, temporary, part-time, low-wage as well 
as unpaid labour. The city should also commit resources for funding research, educational programmes 
and employment programmes. To be successful, such initiatives would require large-scale cooperation. 
Therefore, the city should look to partner with companies, other levels of governments, non-
governmental organizations and schools to invest in research and solutions to youth unemployment. 
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For instance, Valencia could ease labour market entry for youth by subsidizing classes at vocational 
institutions that combine on-the-job apprenticeship training. This could be done for technology-
related programmes, for example, which would provide talent for ICT sector employment in the city. 
Creating and retaining a high-tech workforce will be key to unlocking Valencia’s full potential as a smart 
sustainable city.  

Optimizing innovation and driving growth: The above would be particularly helpful for the future 
growth of the SMEs that make up most of the business landscape in Valencia. Furthermore, incentivizing 
technological research that aligns with the needs of the area’s economic sectors will also be important 
for this economic growth. R&D and innovation, access to technology and digitalization are key drivers 
of SME productivity, which (in turn) is a key driver of long-term growth.12  

Further collaboration between the public, business and academic sectors in Valencia is also 
recommended. Some notable recent examples of this include work on the city’s VLCi smart city 
platform. The platform has been integrated with new FIWARE components such as the ‘UTool’ that 
was developed by the Polytechnic University of Valencia.13 Given the local university presence, there 
is an opportunity to capitalize even more on such cross-sectoral projects.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Water and Sanitation, Drainage and Waste

Category KPI Result Performance to Benchmark SDG

Smart Water Meters 94.80 %

Water Supply ICT 
Monitoring 100.00 %

Basic Water Supply 100.00 %

Potable Water Supply 99.10 %

Water Supply Loss 9.27 %

Wastewater 
Collection 99.70 %

Household Sanitation 100.00 %

Drainage/Storm 
Water System ICT 
Monitoring 

87.50 %

Solid Waste Collection 100.00 %

While Valencia's performance is largely positive in these categories, the rate of water loss through the 
water distribution systems is high, albeit lower than in many cities/regions around the world that are 
of comparable age to Valencia.  

Saving water resources, strategically: It is recommended, therefore, that Valencia should develop and 
enact legislation that mandates conservation of the city’s water resources by requiring public drinking 
water utilities to submit a water conservation plan. Additionally, these utilities should be required to 
develop ongoing programme(s) of leak detection, repair, and water loss accounting for the transmission, 
delivery and distribution system, documentation of water pumpage, delivery, sales and loss volumes.  
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Y Suppl. 36: ITU-T Y.4550-Y.4699: ‘Smart water management in cities’ can be of help in this regard.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Electricity Supply

Category KPI Result Performance to Benchmark SDG

Smart Electricity 
Meters 91.27 %

Electricity Supply ICT 
Monitoring Not Reported

Demand Response 
Penetration Not Reported

Electricity System 
Outage Frequency 1.01

Electricity System 
Outage Time 0.68 Minutes

Access to Electricity 100.00 %

Valencia's electrical service is effective, with few interruptions, and an ongoing monitoring via the 
widespread installation of smart electricity meters. It is recommended that the city also measures and 
reports data on the use of ICTs to monitor the electrical supply systems, as well as on any demand 
response penetration capability that exists. Both KPIs will be important in the future, as Spain’s energy 
regulatory model has slowly started to move away from the dominant centralized generation model 
– in which electricity demand is considered inelastic – to a more local distributed energy resources 
(DER) market, which is gathering momentum as technology costs come down.14  

Optimizing future electrical supply: To make the distributed energy segment sustainable and successful, 
as some European markets are already doing successfully, cities such as Valencia have a part to play in 
mainstreaming demand response and energy storage, and treating them as being equally important 
as energy generation. Demand-response capability will be vital in keeping costs down in the future by 
providing load reductions during periods of extreme load, curtailing demand on overstretched power 
generation capacity, and helping to avoid unnecessary investments in new grid capacity.

Recommendations ITU-T Y.4000 to Y.4999: ‘Internet of things and smart cities and communities’ 
contain guidance on IoT applications and ubiquitous sensor networking, including, for example, ITU-T 
Y.4409/Y.2070: ‘Requirements and architecture of the home energy management system and home 
network services’.
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Buildings

Category KPI Result Performance to Benchmark SDG

Public Building 
Sustainability       Not Reported

Integrated Building 
Management 
Systems in Public 
Buildings      

Not Reported

It is recommended that Valencia measures and reports these two KPIs and, if needed, invests in 
sustainability assessments and certifications and ICT-based integrated building management systems 
for its public buildings.

Optimizing building services: Valencia should also consider implementing Recommendation ITU-T 
L.1370 ‘Sustainable and Intelligent Building Services’. This Recommendation sets the minimal 
requirements for the efficient and sustainable management of the building as a unit. It also defines 
the services enabled by the sustainable and intelligent building (SIB) concept, the way it contributes 
to the goals of sustainability, its features, its possible functioning modes, and its internal architecture 
and requirements with the IoT node at its core. 

Furthermore, it is also recommended that Valencia keep apprised of the ITU-T Study Group 5: 
‘Environment, Climate Change and Circular Economy’ upcoming Draft Recommendation ITU-T L.SP_OB: 
‘A methodology for improving, assessing and scoring the sustainability performance of office buildings’, 
which will provide a framework to critically assess ten key areas of environmental performance and 
management: Energy; Water; Air; Comfort; Health and Wellness; Purchasing; Custodial; Waste; Site; 
and Stakeholders.



U4SSC Factsheet | Valencia, Spain | June 2020 21

Transport

Category KPI Result Performance to Benchmark SDG

Dynamic Public 
Transport Information                      100.00 %

Traffic Monitoring                                                  100.00 %

Intersection Control                                                     34.38 %

Public Transport 
Network (per 100 000 
inhabitants)                              

69.50 km

Public Transport 
Network Convenience         100.00 %

Bicycle Network 
(per 100 000 
inhabitants)                                           

20.11 km

Transportation 
Mode Share:  Private 
Vehicles                       

35.34 %

Transportation 
Mode Share: Public 
Transport

30.43 %

Transportation Mode 
Share: Walking 26.73 %

Transportation Mode 
Share: Cycling 7.38 %

Transportation Mode 
Share: Para Transport 0.12 %

Travel Time Index 1.40
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Category KPI Result Performance to Benchmark SDG

Shared Bicycles 
(per 100 000 
inhabitants)

344.38

Shared Vehicles 
(per 100 000 
inhabitants)

15.65

Low-Carbon- Emission 
Passenger Vehicles 0.04 %

Valencia has a number of transport options, including Metrovalencia, Renfe Cercanías, EMT and 
MetroBus. Despite the availability of, and easy accessibility to, public transport options, more inhabitants 
still rely on private vehicles as their main mode of travel.

Optimizing transport: It is recommended that Valencia encourages more local public transport usage, 
as well as incentivize vehicle sharing services and carpool programmes as alternatives. Some measures 
(as explained in the ‘Goals and Projects’ section) are looking to achieve this as part of the (smart) 
Strategy Valencia 2020.
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It is also recommended that Valencia incentivizes greater use of electric vehicles (EV). A major 
consideration in the decision to purchase EVs is whether it is easy to recharge the vehicle away from 
home. Currently, there are only 92 such charging points in the entire city of Valencia.15 Notably, there 
are fewer charging points at the airport, as compared to other public places. Therefore, the city should 
commit to incorporating more recharging points along its public streets and in its public areas. 

All these measures will help alleviate growing traffic congestion in and around the city, as evidenced 
by its travel time index (TTI) values of 1.40. For a system of unsignalized facilities (freeways, highways, 
2-lane rural roads, etc.), a TTI of over 1.40 is indicative of the facility being relied on in excess of 
its capacity. Valencia reports less than 35 per cent signal-controlled intersections. Therefore, anti-
congestion measures including more adaptive traffic control or prioritasation measures, should be 
prioritized by the city.

There are many ITU Recommendations that could help plan for these measures, such as Recommendations 
ITU-T Y.1300 to Y.1399: ‘Transport’ and ITU-T Y.1700 to Y.1799: ‘Operation, administration and 
maintenance’. In private vehicle heavy cities, Recommendation ITU-T Y.4456: ‘Requirements and 
functional architecture for smart parking lots in smart cities’ can also help guide measures to alleviate 
vehicle congestion or to optimize flow.
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Urban Planning

Category KPI Result Performance to Benchmark SDG

Pedestrian Infrastructure 4.85 %

Urban Development and 
Spatial Planning: Compact YES

Urban Development 
and Spatial Planning: 
Connected

YES

Urban Development and 
Spatial Planning: Integrated YES

Urban Development and 
Spatial Planning: Inclusive YES

Urban Development and 
Spatial Planning: Resilient YES

To be considered ‘sustainable’, urban plans should have all of the following 5 principles/elements, as 
demonstrated through evidence-based and innovative methodology (including data innovations like 
spatial analytics, GIS and Big Data): 

1) compactness: avoiding urban sprawl;

2) connectivity: places and locations to demonstrate high connectivity;

3) integration: mixed urban land use;

4) social inclusiveness; and

5) resilience to climate change.

Optimizing urban planning: Creating more pedestrian zones will help Valencia encourage its citizens 
to walk and cycle more, and will provide more places for people to engage in and create a sense of 
community. It is recommended that in creating its pedestrian zones, Valencia design those spaces for 
pedestrian speeds over those of cars, and keep in mind community outcomes during the design of 
such zones and their land-use planning.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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KPI Dimension 2: Environment

The second U4SSC KPIs dimension is Environment. This dimension includes the sub-dimensions of 
Environment and Energy. The Environment sub-dimension covers a range of indicators classified 
according to categories, some of which can also be found in the first (Economy) dimension. The KPIs 
include those for air quality, water and sanitation, waste, environmental quality and public space and 
nature. They aim to assess the use of ICTs in supporting urban environmental services and improving 
the overall environmental quality in cities.

The Energy sub-dimension includes all KPIs that report on energy. These KPIs aim to assess the use 
of renewable and sustainable sources of energy, as well as the city’s energy efficiency and energy 
reduction measures. This dimension examines the level of ICT integration in supporting environmental 
sustainability and energy efficiency. These KPIs also provide a key baseline for future comparison, 
because achieving an efficient use of resources via ICTs will be fundamental to Valencia’s long-term 
environmental sustainability, and that of and every other aspiring smart sustainable city.

The following diagram summarizes Valencia’s KPI performance detailing the categories within the 
Environment dimension against the current U4SSC benchmarks.
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Air Quality

Category KPI Result Performance to Benchmark SDG

Particulate Matter 
(PM2.5)

13.00 µg/m3

Particulate Matter 
(PM10)

22.00 µg/m3

Nitrogen Dioxide 
(NO2) 

30.00 µg/m3

Sulphur Dioxide 
(SO2)

4.00 µg/m3 

Ozone (O3) 48.00 µg/m3 

GHG Emissions 
(eCO2 / capita)                                                  1.80 tonnes

According to the World Health Organization (WHO) guidelines on the major components of air pollution, 
Valencia’s performance is within acceptable levels. This is positive for the fight against climate change 
and for the overall health of the city’s environment and residents.  

Optimizing air quality: However, it is recommended that Valencia continues to monitor its values for 
small and large particulate matter (PM2.5 and PM10), as they are on the threshold of what are considered 
‘safe’ levels.

Recommendations such as ITU-T Y.4207: ‘Requirements and capability framework of smart 
environmental monitoring’ and ITU-T Y.4700/F.747.2: ‘Deployment guidelines for ubiquitous sensor 
network applications and services for mitigating climate change’ can be of significant help in smart 
sustainable cities’ efforts to monitor and mitigate air pollution, along with Recommendations such 
as ITU-T L.1460: ‘Connect 2020 greenhouse gases emissions – Guidelines’ and ITU-T L.1470: ‘GHG 
emissions trajectories for the ICT sector compatible with the UNFCCC Paris Agreement’.
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Public Space and Nature, and Environmental Quality

Category KPI Result Performance to Benchmark SDG

Green Areas 
(per 100 000 
inhabitants)                                                         

61.03 ha

Green Area 
Accessibility                                 97.56 %

Protected Natural 
Areas                 41.51 %

Recreational Facilities 
(per 100 000 
inhabitants)                        

5 255 291 m2

EMF Exposure                                                     100.00 %

Noise Exposure                                                 70.48 %

Valencia performs well across the majority of these KPIs. The one area that is recommended for Valencia 
to mitigate is noise exposure. Noise pollution generally receives less attention than water quality and air 
quality issues because it cannot be seen, tasted or smelled. However, exposure to prolonged levels of 
noise can lead to negative health effects (such as hearing loss, cardiovascular effects, cognitive impacts, 
sleep disturbance and mental health effects) and affects the ability of residents to enjoy outdoor/
indoor city life. The World Health Organization (WHO) recognizes the health-protective guidelines of 
55 dBA outdoors for daytime and evening exposures, and night-noise exposure guidelines of 40 dBA. 
Given that 40 dBA is often difficult to achieve in urban areas, the WHO has set an interim nighttime 
limit of 55 dBA.

Optimizing city noise levels: The European Commission requires that Member States such as Spain 
document noise maps and noise management action plans every five years for agglomerations with 
more than 100 000 inhabitants. It is recommended, therefore, that as part of these efforts, Valencia 
works with the national government to study the major factors (such as traffic) that the city’s noise 
levels can be attributed to, and focus on, implementing measures to reduce exposure to noise from 
these sources as a priority. Also recommended is a study of exposure levels in the dissemination areas 
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around the city by income quintiles to assess whether there is a correlation between income levels 
and exposure to noise.

It is further recommended that Valencia adopts a comprehensive, long-term approach to noise 
management, including: policy interventions (for example, traffic management, building code standards, 
equipment performance standards, and noise bylaws) and education and engagement of the public. 
Other approaches that can be used to reduce exposure to noise should also be incorporated into the 
plan, including choosing technologies that are quieter.16

The city’s Tossal Plaza noise management pilot project is a step in this direction. The luminous intensity 
of lighting in the Plaza del Tossal square is being adjusted automatically based on the amount of noise 
in the vicinity. An increase in noise causes the intensity of the light to decrease, which encourages 
quietness during the evening hours.17 A further 22 smart noise dosimeters will also be deployed in 
areas such as Benimaclet, Pl. Honduras, Av. Aragón, Pl. Cedro, Cruz Cubierta, Paseo de la Alameda, Pl. 
Cánovas, C/ Juan Llorens and Russafa District. These will gather data on daily (day, evening and night), 
weekly and seasonal noise patterns.18

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.



U4SSC Factsheet | Valencia, Spain | June 2020 29

Water and Sanitation 

Category KPI Result Performance to Benchmark SDG

Drinking Water 
Quality 100.00 %

Water Consumption 
(per capita) 

147.70 
ℓ / day

Freshwater 
Consumption 100.00 %

Wastewater 
Treatment:  Primary 100.00 %

Wastewater 
Treatment:  
Secondary 

100.00 %

Wastewater 
Treatment:  Tertiary 100.00 %

Valencia’s daily water consumption figure is in line with the average daily national levels of 132 litres 
per capita (2014).19 However, it is recommended that the city reduces its reliance on freshwater for 
all types of consumption.  

Optimizing water consumption and greywater re-use: The city should incentivize (through rebate 
programmes, for example) upgrade to more water-efficient appliances, including washing machines, 
refrigerators, and dishwashers. Water conservation in the form of recycling fresh water within homes 
through greywater re-use systems should also be encouraged via education and awareness-raising 
activities. Greywater (as opposed to sewage waste) refers to the wastewater from sinks, showers and 
washing machines. Such water can be used to water the lawn and for other non-drinking purposes. 
Public service programmes and announcements, and partnering with local conservation groups, should 
be part of the city’s overall sustainability strategy.

On the business and industry side, Valencia should support the adoption of new water conservation 
technologies, encourage improvement in irrigation and agricultural practices, and ensure reduction 
in corporate water footprints through policy and regulation.

L Suppl. 14: ITU-T L.1500: ‘Standardization gap analysis for smart water management’ and L Suppl. 15: 
ITU-T L.1500 series: ‘Requirements for water sensing and early warning systems’ should be utilized by 
cities when actualizing their smart water management policies.
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Waste

Category KPI Result Performance to Benchmark SDG

Solid Waste: Landfill 63.50 %

Solid Waste: Burnt 0.00 %

Solid Waste: Incinerated 0.00 %

Solid Waste: Open 
Dump 0.00 %

Solid Waste: Recycled 14.76 %

Solid Waste: Other 21.74 %

All cities are recommended to prioritize solid waste recycling in a regulated facility, or solid waste 
incineration that leads to energy production, over all other forms of disposal. It is recommended that 
Valencia develops its recycling capability and culture further, which should be a focus of its future 
sustainability strategy.  

Optimizing waste recycling: As part of this recommendation, other steps that cities or regions such 
as Valencia can take to increase their recycling rates include the following best practices:20

• Enhance (for non-recyclers) and reinforce (for recyclers) public communication and outreach in order to 
increase overall public participation in recycling.  

• Evaluate the recyling markets and pricing levels for materials.
• Modify collection techniques in order to enhance programme efficiency and diversity as part of a strategic 

plan.
• Legislate and fund smart recycling that utilizes ICTs in waste management.

The city is moving in this direction by introducing smart recycling soon through the deployment of 
sensors in waste and recycling containers that will wirelessly monitor fullness levels (i.e. weight and 
volume), as well as temperature. This will reduce the cost and resources required to optimize waste 
hauling in the North and South territories, where hauling of selective waste (e.g. recyclable glass and 
plastic) is more critical and expensive.21

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Energy

Category KPI Result Performance to Benchmark SDG

Renewable Energy 
Consumption Not Reported

Electricity 
Consumption 
(per capita) 

3 138.73 kWh/
yr

Residential Thermal 
Energy Consumption  
(per capita) 

Not Reported

Public Building Energy 
Consumption (per 
year) 

149.88 
ekWh/m2

Valencia has reported relatively high overall electricity consumption per capita, although the level is 
still much lower than the annual Spanish average of 5 510 kWh per capita (2016).22  A large portion of 
the consumption is due to cooling needs.

Optimizing energy consumption: It is recommended that Valencia measures and reports its portion 
of renewable energy consumption and residential thermal energy consumption in order to track its 
progress towards energy sustainability. Sustainable energy sources such as solar, wind, geothermal, 
hydropower and ocean energy should be widely encouraged, incentivized and subsidized for residential 
and industrial/commercial use.

Recommendation ITU-T L.1316: ‘Energy efficiency framework’ can be helpful in this regard.
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KPI Dimension 3: Society and Culture

The third U4SSC KPIs dimension is Society and Culture. This dimension covers the sub-dimensions of 
Education, Health and Culture, as well as Safety, Housing and Social Inclusion. As with the first two 
dimensions, each sub-dimension covers a range of indicators classified according to its categories.

KPIs in Education, Health and Culture aim to assess the impact of the ICTs that improve citizens' quality 
of life. They focus on areas such as education, health and societal culture, among other aspects.

Safety, Housing and Social Inclusion contains a KPI related to food security, in addition to those related 
to safety, housing and settlements, along with social encompassment.

These KPIs aim to assess the impact of the use of ICTs to promote urban equity, citizen participation 
and to enhance social inclusiveness. They focus on the themes of openness, public participation and 
transparency in governance. The KPIs that measure the quality of life of citizens and the extent of ICT 
implementation in the education, health and safety sectors are also included here. 

There is emphasis on developing the foundation that allows for the creation of electronic platforms for 
public and private sector use. Such platforms lay the groundwork for more transparent and efficient 
governance and maintain the inclusiveness of the city inhabitants as stakeholders pivotal to the city’s 
decision-making processes. They ensure that the health, education and safety services are deployed 
with the least amount of disruption, waiting times and manual intervention possible.

The following diagram summarizes Valencia’s KPI performance detailing the categories 
within the Society and Culture dimension against the current U4SSC benchmarks.  
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Education

Category KPI Result Performance to Benchmark SDG

Student ICT Access                                            Not Reported

School Enrollment                                              92.36 %

Higher Education 
Degrees (per 
100 000 inhabitants) 

48 816.00

Adult Literacy                                                     99.63 %

Valencia reports a high adult literacy rate (in line with the national adult literacy rate of up to 98.25%)23 
and a high number of higher education degrees per 100 000 inhabitants. While school enrollment is 
also reported to be high, it is recommended that Valencia quantifies and reports the percentage of 
students with classroom access to ICT facilities. Valencia should collect data from public and private 
schools, as well as recognized religious and home schools that meet defined governmental standards. 
ICT facilities can be measured to include those with internet connectivity, computer labs, ICT modules, 
digital learning, and so on.

If Valencia plans to introduce ICTs to more classrooms, it is recommended that the city not only 
considers the total cost-benefit for any initiative and the supply and maintenance of the requisite 
infrastructure, but that it should also ensure that investments are matched with teacher support 
and other policies aimed at effective ICT use. All internet connectivity in schools should be stable 
and affordable, and security measures such as filters and site blockers should be put in place and 
maintained. ICTs should be integrated into the curriculum itself. ICT introduction policies should use 
an incremental pathway by bringing in sustainable and easily upgradable ICT. Lastly, policies should 
ensure inclusiveness by offering media, internet, and digital literacy to all students, not just those in 
specific geographic areas or particular socio-economic groups.24

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Health

Category KPI Result Performance to Benchmark SDG

Electronic Health 
Records Not Reported

Life Expectancy 83.34 yrs

Maternal Mortality 
Rate 
(per 100 000 live 
births) 

15.33

Physicians 
(per 100 000 
inhabitants) 

482.90

In-Patient Hospital 
Beds 
(per 100 000 
inhabitants) 

511.31

Health insurance 
/ Public Health 
Coverage

100.00 %

This set of KPIs signifies mostly positive health-related outcomes for Valencia's residents.  

However, the city has reported a much higher value for maternal mortality rate than the national average 
of 5 deaths per 100 000 live births (2015).25  It is recommended, therefore, that the city further examines 
its high maternal mortality rate to define the distribution, frequency and determining factors involved. 
These factors should consider those including (but not limited to): diagnosed cause(s); ease of access 
to, and affordability of, medical care; geographic zone; maternal age; ethnic (or immigrant vs native) 
origin. Administrative data should be combined with qualitative surveys to gather the information. 

Optimizing e-health: Also, Valencia should consider to implement Recommendation ITU-T Y.4408/Y.2075: 
‘Capability framework for e-health monitoring services’, and Recommendation ITU-T Y.4110/Y.2065: 
‘Service and capability requirements for e-health monitoring services’ that can help cities optimize their 
e-health service provision. To this end, Valencia should collect and report the number of Electronic 
Health Records.
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Culture

Category KPI Result Performance to Benchmark SDG

Cultural 
Expenditure                                          4.10%

Cultural 
Infrastructure

(per 100 000 
inhabitants)                                       

Not Reported No Benchmark Available

Valencia has numerous venues of cultural, social and architectural importance. The city’s historic Old 
Town is packed with street art in the northern El Carmen barrio, cafés and amazing architecture can be 
seen throughout (including the Central Market, the city’s grand palace of food in the heart of the Old 
Town), and famous attractions such as the Cathedral and La Lonja de la Seda. These historic sites are 
juxtaposed by the ultra-modern City of Arts and Sciences and several museums, including the Fine Arts 
Museum (Museo de Bellas Artes) and the Valencia History Museum (Museo de Historia de Valencia). 
The world-famous Las Fallas festival transforms the city into an outdoor art gallery, fireworks display 
and party zone for two weeks every March, with numerous smaller festivals (such as the Festival De 
Les Artes) taking place throughout the year.26

It is recommended that Valencia inventories and reports these and other cultural institutions per 100 
000 inhabitants. The following should be including in the city’s inventory:

• Cultural and Natural Heritage Sites: museums, archaeological and historical places (including 
archaeological sites and buildings), cultural landscapes, and natural heritage sites.

• Performance and Celebration: venues dedicated to the performing arts and music, festivals, feasts 
and fairs.

• Visual arts and Crafts: venues dedicated to visual arts.

• Books and Press: libraries and book fairs.

• Audiovisual and Interactive Media: media centres and cinemas.

• Design and Creative Services: venues related to fashion, graphic and interior design, landscape 
design, architectural and advertising services.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Housing and Social Inclusion

Category KPI Result Performance to Benchmark SDG

Informal Settlements                                     0.13 %

Housing Expenditure                                      31.00 %

Gender Income Equity 
(ratio of Female : Male) 0.78

Gini Coefficient 0.34

Poverty Rate 20.64 %

Voter Participation 72.12 %

Child Care Availability 56.85 %

Valencia reports a higher rate of housing expenditure than the national average of 22 per cent of 
gross adjusted disposable income27 and the OECD average of 20%28. Compared to the prescribed global 
maximum range of 25 per cent to 30 percent,29 this rate is along the higher end and should be monitored 
to ensure future housing affordability, especially as home rental prices have already increased by 45 
per cent in Valencia since 2013.30
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Gender income equity in Valencia needs to be improved further – although the figure is similar to 
national trends, which show that there is a 23 per cent pay gap between the average earnings of men 
and women. According to a recent study31 from Spain’s National Institute of Statistics (INE), women 
spend almost double the amount of time on unpaid work as men, dedicating 26.5 hours a week to 
non-remunerated tasks (such as caring for children or family members, household chores, courses, 
non-profit work), compared with just 14 hours for men. The study also found an over-representation 
of women in temporary and part-time positions.

Enhancing gender parity: It is recommended that Valencia ensures that the equality plan of the Valencia 
City Council focuses on increasing gender parity outcomes in the areas of employment, participation 
in management mechanisms, education, health, protection from violence against women and urban 
services. The UN Convention on the Elimination of All Forms of Discrimination Against Women and 
other national plans and international conventions are helpful sources that can provide reference.32  The 
city should also conduct gender analysis of its city/municipal departments, commissions and boards.  

Lastly, increasing the number of institutes and facilities available for childcare in the city (from the 
current reported levels) that are affordable while granting a good learning and safe environment for 
children will help mothers capitalize on equal opportunities in the labour force, as they would not 
be limited by the lack of affordable and quality childcare facilities. This can be achieved by adopting 
progressive and equality-centred fiscal, wage and social protection policies.

The rate of poverty in Valencia is in line with the national average of 22.30 per cent (2017).33  Valencia’s 
Gini coefficient is the same as Spain’s at 0.34.34  A 2017 report by Oxfam Intercom ranked it as the third 
country in the European Union (EU) where inequality has grown the most since the 2008–2009 global 
financial crisis began.35 Therefore, these indicators should continue to be monitored and mitigated 
through mechanisms such as locally implementable social services. In particular, it is recommended 
that Valencia measures the level of risk of poverty or social exclusion among children and youth that 
may be inherent in its reported figures for these indicators.

For more information on any specific projects already planned or underway, please see the section on 
‘Goals and Projects for a Smart Sustainable Future’.
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Safety and Food Security

Category KPI Result Performance to Benchmark SDG

Natural Disaster- 
Related Deaths 
(per 100 000 
inhabitants)                 

0.00

Disaster-Related 
Economic Losses 
(relative to City 
GDP)                 

Not Reported

Resilience Plans                                                Yes

Population Living 
in Disaster-Prone 
Areas

0.00 %

Emergency Service 
Response Time                 Not Reported

Fire Service 
(per 100 000 
inhabitants)                                                                          

49.84 FTE

Traffic Fatalities 
(per 100 000 
inhabitants)                                                                  

1.88

Police Service 
(per 100 000 
inhabitants)                                                                    

196.73  FTE

Violent Crime Rate 
(per 100 000 
inhabitants)                                                              

636.41

Local Food 
Production Not Reported

Even though reporting shows that Valencia’s exposure to extreme natural events has been limited, the 
city does have adequate risk and vulnerability plans for disaster mitigation in places that are in line 
with the Sendai Framework for Disaster Risk Reduction (DRR) 2015–2030.  
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This is important in light of recent torrential rain and flooding in the eastern region of Valencia that 
resulted in major damage and fatalities in the province, and put the city of Valencia on orange alert – 
the second highest on the scale – for strong winds of up to 100 kilometers per hour and heavy rainfall 
of more than 200 millimeters in a short amount of time. These storms were characterized as ‘among 
the worst seen in the last 13 years’, and could become more frequent and intense over the coming 
years due to increasing global climate change.36

Recommendation ITU-T Y.4119: ‘Requirements and capability framework for IoT-based automotive 
emergency response system’ can help make smart sustainable cities safer and more prepared.

Although it was reported at the beginning of 2019 that overall crime in Valencia fell by 0.2 percent 
and thefts specifically by 2.2 percent in the last few years,37 its violent crime rate is an area that the 
city should further study, mitigate and monitor.  
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Goals and Projects for a Smart and Sustainable Future

The three pillars of the Strategy Valencia 202038 are:

• smart growth: based on knowledge and innovation economy;

• sustainable growth: effective use of resources, greener and more competitive; and

• inclusive growth: high level of employment, delivering social and territorial cohesion.

In keeping with this, the Valencia City Council has committed to innovation and sustainability as the basis 
of its new model of social development that respects citizens and the environment. The city is investing 
heavily in smart solutions which connect to its flagship VLCi smart city platform39 – making Valencia the 
first city in Spain to have a cloud-based internal city management system. The VLCi platform allows the 
city to collect data on key indicators for the city’s urban services, analyse it using advanced tools and 
then develop dashboards in order to help city service managers draw conclusions and engage in swift 
decision-making. This also allows for greater citizen engagement through transparency. As a result, 
municipal management has improved in terms of the efficiency of municipal services and the quality of 
life for citizens in Valencia. In addition to encouraging citizen engagement, the City Council also wants 
to incorporate company participation and organizational input in the provision of urban services.40

Valencia is committed to deploying a full public transportation fleet based on sustainable mobility in 
the next few years, which will help increase the use of public transport and reduce the use of private 
vehicles. On the energy side, Valencia is focused on reducing demand and sourcing both electricity 
and domestic hot water consumption through renewable energy systems.41

The Valencia al Minut Dashboard42 is another undertaking that delivers to citizens real-time information 
on the state of the city, such as: bus routes and frequency; traffic conditions; public parking capacity; 
levels of pollutant particles in the air; weather forecasts; Valenbisi city bike rental service availability; 
employment rate data; and cultural news. The dashboard is supplemented by a mobile application, 
AppValencia,43 which integrates all the information related to the city and provides citizens and tourists 
with the ability to communicate directly with City Council. Another function of the dashboard is the 
creation of further dashboards for municipal staff use, with the aim of ensuring better decision-making 
in management toward the environmental and economic sustainability of the city.44  

Valencia is also focusing on broader European projects such as IMPULSO VLCi and MatchUp, along 
with more than 17 smart projects that involve entire city hall departments in scope.

Tourism will be further supported through a new Smart Tourism45 project that will install connected NFC 
smart readers along 300 points of frequent use throughout the city, such as museums, monuments, and 
tourism businesses. In addition to the information that these readers will provide tourists, a network 
of 5 smart tourist information offices will be in operation 24 hours a day, 7 days a week, where tourists 
and visitors can consult information, purchase products or services, etc.

The GIS Portal46 is a related project that showcases the existing resources of the Valencia City Council 
on a map. It displays, in progressive levels of detail, geographical information for different municipal 
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areas such as mobility, economy, social services and festive culture. It includes several maps that are 
routinely used by citizens, as well as City Service employees in the course of their work.  

At the street level, Smart Lighting47 is being installed in the northern and southern portions of the 
city that provides real-time information on the status of lighting and helps improve environmental 
sustainability by reducing energy consumption through adjustments based on the data.  

Solid waste hauling and street sweeping48 monitoring, maintenance, management and inspection are 
also being integrated into the VLCi Platform using data extracted from the various service vehicles.

Sensors will also be installed onboard buses49 operated by the Council Transportation Company of 
Valencia that will measure air quality and will monitor the temperature and humidity in the city. The 
data will feed into the VLCi platform and will enable a more comprehensive calculation of the city’s 
air quality index (AQI) indicators.

Lastly, the Connecta VLCi project50 will utilize the VLCi platform to ensure more modern and efficient 
management of up to 194 buildings and municipal facilities in Valencia. Internal and external 
environmental sensors will be installed in all such buildings, which will allow greater control of 
atmospheric and light pollution, temperature, humidity, etc. Energy and water consumption sensors 
to ensure energy efficiency and economic savings will also be mainstreamed in all municipal and public 
buildings. For recreation facilities such as sports venues and museums, the project will also enable 
online court and activities booking, occupancy sensors to control gauging and access, online ticket 
sales and dynamic content display systems, including the use of augmented reality.  

Valencia’s smart service management will create a global platform that helps measure and compare the 
quality of life and municipal services with similar cities. This will help the city to continue improving its 
own model of governance, ultimately creating a more sustainable urban environment for its citizens.51
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Conclusion

This has been the first year of Valencia’s collaboration with the ITU on this project that is designed, in 
part, to continue evaluation of the feasibility of the U4SSC KPIs for SSC. The following conclusions have 
been derived based on Valencia’s experience in its U4SSC smart sustainable journey:

• Within the framework of the U4SSC KPIs refinement process, the ITU undertook a two-part approach
to the indicators by preparing a basic set of core indicators that can be easily reported by most
cities, along with a list of advanced indicators. The advanced indicators can be reported by cities
that have attained good scores on the basic indicators. Valencia successfully reported 93 per cent
of all core U4SSC indicators and 78 per cent of all advanced indicators as well.

• It is expected that the key findings from Valencia's experience, capitalized by Valencia Smart City
Office, will also help towards improving the existing definitions of the U4SSC KPIs, to enable a
smoother data collection process again for Valencia and, potentially, other cities in the future.

• Valencia should build on its first year of reporting the U4SSC KPIs by instituting the mechanisms
and further developing capabilities to quantify, measure, collect and report data relevant to any
remaining KPIs (that were not reported in its first year). Doing so will also allow for year-over-year
progress benchmarking and analytics.

• In particular, it is recommended that Valencia focuses on improving its performance in areas related
to:

– high youth unemployment

– low R&D expenditure

– high water loss

– ICT monitoring and demand response of the electricity supply

– high reliance on private vehicles and relatively low usage of public transport

– few pedestrian zones

– low recycling rates

– high electricity consumption

– high housing expenditure

– gender income inequity

– high poverty rate

• Valencia should collaborate on its SSC efforts with other European cities in order to leverage any
best practices and shared experiences with developing and instituting smart sustainable policies
and initiatives in the region. Regular knowledge-sharing and discussions with ITU members and
other international cities are also encouraged.

• It is recommended that Valencia focuses its efforts on further developing certain key economic
sectors, especially its R&D and technology sectors, as part of its SSC goals.
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• Valencia and its fellow aspiring smart sustainable cities should implement the recommendations and
best practices mentioned in this Factsheet to improve the applicability of the KPIs across their cities/
regions and accelerate the achievement of their SSC goals in line with international instruments
(such as the Paris Agreement, Connect 2030 Agenda, the UN Sustainable Development Goals and
the New Urban Agenda).

• The vital knowledge gained through Valencia’s experience in implementing the U4SSC KPIs will
continue to be a part of ongoing efforts to make not only the U4SSC KPIs, but also U4SSC’s upcoming
Smart Sustainable Cities Index the most effective methods to measure progress and to provide
guidance to cities around the world on their journey to becoming smarter and sustainable.

• Valencia’s reported KPIs will also feed into ITU’s new maturity model.  Recommendation ITU-T
Y.4904: ‘Smart Sustainable City Maturity Model (SSC-MM)’  is an additional tool to not only set
and measure performance levels of each KPI by Valencia and other cities, but to also measure the
progress of other key dimensions for  the development of a SSC including strategy, ICT infrastructure,
data, services and applications and assessments, as further detailed in the box below.

Smart Sustainable City Maturity Model

The Smart Sustainable City Maturity Model (SSC-MM) defines five levels of maturity in the 
process of becoming a smart and sustainable city with each level achieved being a higher level 
of maturity. The requirement to reach the intended maturity level is to achieve the target KPI 
values set for each maturity level.

As an example, for KPI Household Internet Access, a level 1 maturity level could be to collect 
the initial benchmark data. The further four levels could then be set as performance levels 
such as level 2 achieved at 30% access, level 3 at 50% access, level 4 at 70% access and level 5 
at 90% access.

This can then be overlaid with maturity level performance for the other dimensions to provide 
insight into the issues that need to be addressed within each city to become smarter and 
more sustainable.

 Valencia and other cities are encouraged to use Recommendation ITU-T Y.4904 as a framework 
to determine their interim target values for KPIs by taking into consideration their priorities, 
constraints, resources and optimal KPI performance levels. The SSC-MM is another tool that 
can be used to communicate progress to stakeholders, to help them develop an SSC strategy 
to encourage the effective use of ICTs.

More information on the SDGs, the U4SSC initiative and the U4SSC Smart Sustainable Cities Index can 
be found in the Appendix.

At this time, the ITU would like to invite cities around the world to implement the U4SSC KPIs for 
SSC. Using the U4SSC KPI definitions and data-collection methodologies, all cities will be in a better 

https://www.itu.int/rec/T-REC-Y.4904/en
https://www.itu.int/rec/T-REC-Y.4904/en
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position to establish clear data-collection methodologies, collect data consistently in a structured way, 
develop goals and targets for each KPI and collect data regularly to track their progress towards smart 
sustainable goals. 
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Appendix  
United for Smart Sustainable Cities (U4SSC)

United for Smart Sustainable Cities (U4SSC) is a UN initiative coordinated by ITU, UNECE and UN-
Habitat, and supported by CBD, ECLAC, FAO, UNDP, UNECA, UNOPS, UNESCO, UN Environment, UNEP-
FI, UNFCCC, UNIDO, UNU-EGOV, UN-Women and WMO to achieve Sustainable Development Goal 11: 
‘Make cities and human settlements inclusive, safe, resilient and sustainable’.

U4SSC advocates public policy to encourage the use of digital technologies toward facilitating and 
easing the transition to smart sustainable cities (SSC) by catapulting key successful smart city measures 
into the spotlight for consideration.

It currently works on 10 thematic groups:

• Guidelines on tools and mechanisms to finance SSC projects

• Guiding principles for AI in cities

• Blockchain 4 cities

• Impact of frontier technologies in cities

• Simple ways to be smart

• Practitioner guide to measure smart cities and communities (SC&C)

• Practitioner guide to monitor SC&C

• Procurement guidelines for SSC

• City platforms

• United for Smart Sustainable Cities Index

To find out more on the U4SSC initiative, visit: itu .int/ go/ u4ssc.

U4SSC Implementation Programme (U4SSC-IP)

The U4SSC Implementation Programme (U4SSC-IP) supports the implementation of projects and builds 
partnerships for smarter and more sustainable cities worldwide.  

To find out more on the U4SSC Implementation Programme, visit: https:// www .itu .int/ en/ ITU -T/ ssc/ 
united/ Pages/ U4SSC -IP .aspx.

U4SSC Smart Sustainable City Index

The U4SSC indicators for SSC will form the basis for the U4SSC Smart Sustainable City Index. The Index 
will utilize the reported indicator values, along with supporting data profiling each city, to provide a 
comparative ranking amongst a selection of cities.

https://www.itu.int/en/ITU-T/ssc/united/Pages/default.aspx
https://www.itu.int/en/ITU-T/ssc/united/Pages/default.aspx
https://www.itu.int/en/ITU-T/ssc/united/Pages/default.aspx
https://www.itu.int/en/ITU-T/ssc/united/Pages/U4SSC-IP.aspx
https://www.itu.int/en/ITU-T/ssc/united/Pages/U4SSC-IP.aspx
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U4SSC in the International Context

The United Nations Sustainable Development Goals (SDGs)

‘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.’

(ITU and UNECE, 2015)

The Sustainable Development Goals (SDGs) are a collection of 17 global goals set by the United 
Nations (UN) in 2015 as an urgent call for action by all countries – developed and developing – in a 
global partnership. They recognize that ending poverty and other deprivations must go together with 
strategies that improve health and education, reduce inequality, and spur economic growth – all while 
tackling climate change and working to preserve our oceans and forests.

The goals are broad and somewhat interdependent, yet each has a separate list of targets to achieve. 
The SDGs cover social and economic development issues that include: poverty, hunger, health, 
education, climate change, gender equality, water, sanitation, energy, economic growth, innovation, 
sustainability, responsible consumption, environment, social justice and partnerships. There are 169 
targets for the 17 goals; achievement of all targets signals the accomplishment of all 17 goals. Twenty 
of the targets are quantitative in nature, while the majority are more qualitative.

The SDGs were presented as part of the ‘Transforming our World: 2030 Agenda for Sustainable 
Development’. The 2030 Agenda was developed to succeed the Millennium Development Goals 
(MDGs), which ended in 2015. Unlike the MDGs, the SDGs framework does not distinguish between 
‘developed’ and ‘developing’ nations; instead, the goals are meant to apply to all countries.

Localization, i.e. implementation of the SDGs, started worldwide in 2016. To further the progress of this 
localization, the SDGs are being promoted globally through several initiatives and advocacy platforms 
that are coordinated and supported by various UN programmes and agencies, including U4SSC in cities.

Meeting the SDGs is important for any city – particularly aspiring smart sustainable cities – because the 
SDGs framework is designed to help cities recognize priorities and establish long-term goals. The SDGs 
are designed to reveal the interdependent dynamics within various facets of sustainable development 
such as economic, social, and environmental conditions. The goals are meant to show, for example, 
how continued reliance on fossil fuels affects not only climate change and air quality but also public 
health, which then impacts poverty rates and economic opportunities. By working within the SDGs 
framework, policymakers can get to the root of their cities’ issues.52 
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Also, the analytical framework of the SDGs lends itself to the use of clear baselines to improve internal 
planning and implementation. Other benefits include gap analysis, infusing priorities into a budget 
process, cutting programming redundancies and saving resources, and tracking outcomes. Cities can 
also engage across the global network of other governments and institutions that are pursuing the 
same goals. The SDGs framework is also effective at different scales, offering the opportunity to align 
and harmonize policies and common goals vertically (up and down government jurisdictions), as well 
as horizontally (across city agencies). Therefore, if integrated and managed well, the SDGs can help 
strengthen local communities through values such as transparency, inclusion, and engagement.53

New Urban Agenda54

The New Urban Agenda represents a shared vision for a better and more sustainable future. It was 
adopted at the UN Conference on Housing and Sustainable Urban Development (Habitat III) in Quito, 
Ecuador, on 20 October 2016. Habitat III had the convening power to bring together all actors to 
identify solutions for the complex challenge of urbanization, including Member States, multilateral 
organizations, local governments, private sector and civil society. It helped to systematize the alignment 
between cities and towns and national planning objectives in their role as drivers of national economic 
and social development.

Urbanization is an unprecedented challenge, indeed. By the middle of the 21st century, four of every 
five people might be living in towns and cities. Urbanization and development are inextricably linked, 
and it will always be necessary to find a way to ensure the sustainability of growth. 

The New Urban Agenda is premised on the basis that if well-planned and well-managed, urbanization can 
be a powerful tool for sustainable development and poverty reduction, for developing and developed 
countries alike. Governments can respond to this key development opportunity by promoting a new 
model of urban development that is able to integrate all facets of sustainable development to promote 
equity, welfare and shared prosperity. The model would focus on all levels of human settlements, 
including small rural communities, villages, market towns, intermediate cities and metropolises for 
social and economic growth. 

http://habitat3.org/the-new-urban-agenda/
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