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Connecting Cities 
Achieving Sustainability Through Innovation 

The Internet is making cities more essential than ever through a networked urban 
infrastructure. Today’s cities continue to increase people’s access to information and 
communication. They are connected by a global information and communications 
infrastructure that facilitates human interaction and mobility. As the new channel for 
collaboration among people, and for the design and management of cities, the Internet is 
leading to dramatic transformations in urban life. The Cisco Smart+Connected Communities 
program seeks to find visionary and practical approaches regarding technology innovation, 
and for what an urban services platform means for the build-out of sustainable urban 
infrastructures. In particular, the profound refocusing of urban networks and services 
presents opportunities and challenges as communities come to grips with the potential for a 
networked urban infrastructure. 

Introduction  
In the 21st century, sustainable development—the “interdependent and mutually reinforcing 
pillars of economic development, social development, and environmental protection” (United 
Nations, 2005)—has emerged as a major strategy and policy priority among government 
and enterprise organizations globally. To ensure sustainable development, the world faces a 
number of prominent challenges. Pre-eminent among these are energy use and climate 
change—and the associated risks of massive environmental degradation that would heavily 
impact people around the globe.  

Today’s cities are linked by a global information and communications infrastructure that 
facilitates communications, human interaction, collaboration, and mobility. As a result, cities 
are evolving into places where overlapping networks of companies, institutions, civil 
societies, and citizens are supported by information and communication technology (ICT)-
enabled flows of people, materials, information, capital, services, and media. What is the 
impact of urban ICT and broadband connectivity on carbon-reduction targets, and of 
innovative urban ICT policy for energy efficiency? This paper presents the hypothesis that 
the transformational influences of 21st century ICT networks, and the resulting knowledge-
based economy, are as significant as the two major waves of “network” innovation that 
characterized 20th century urban development. 

Cisco’s Smart+Connected Communities (S+CC) initiative helps transform physical 
communities into “connected communities” that achieve economic, social, and 
environmental sustainability. Cisco works with customers, from idea to execution, using 
vertical solutions built on the network as an open, integrated platform, a broad ecosystem of 
partners, and innovative business models to change how communities are designed, built, 
managed, and renewed. 

Smart+Connected Communities provide “Community+Connect” experience for constituents 
(residents and businesses) as well as a “Community+Exchange” for those who manage the 
community. We understand how important it is for governments and their private sector 
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partners to ensure a thriving, safe community where constituents are free to live, work, 
learn, and play. 

Since 2006, Cisco’s Internet Business Solutions Group (IBSG) has partnered with cities 
around the world. The Connected Urban Development (CUD) program was born from 
Cisco’s commitment to the Clinton Global Initiative. The CUD program is a partnership with 
seven cities to promote innovative practices using ICT to reduce CO2 emissions. Cisco 
believes that today’s flow of people, goods, energy, information, media, and services in 
cities can be as efficient as the traffic of digital packets on the Internet. Cisco IBSG’s CUD 
engagements have helped shape Cisco’s approach to scaling Smart+Connected 
Communities across the world. 

Urban ICT impacts sustainable development of cities in three ways: directly, indirectly, and 
systemically. The program demonstrates how to reduce carbon emissions by introducing 
fundamental improvements in the efficiency of urban infrastructure through ICT. The scope 
of the S+CC program transcends the environmental dimension, delivering innovative, 
sustainable models for urban planning and economic development. This paper introduces 
best-practice initiatives designed as exemplars and catalysts toward a S+CC urban 
blueprint. The building blocks of the original Cisco IBSG and CUD blueprint are 
Smart+Connected work, mobility, buildings, energy, and socioeconomics. The CUD proof-
of-concept projects fit into the wider S+CC urban blueprint whereby Cisco ultimately 
envisions a global urban services platform approach for—and among— cities. 

Sustainable Urban Development 
For the first time in human history, the majority of people live in urban areas. With their 
populations on the rise—60 percent of the world will live in cities by 2030 (UN Habitat, 
2008)—cities are experiencing considerable increases in energy consumption. It is expected 
that by 2010, global electricity use will grow by more than 35 percent—and by more than 75 
percent by 2020 (UN IPCC, 2007). Cities are the largest contributor to energy consumption 
and climate change, consuming 75 percent of the world's energy and producing 80 percent 
of greenhouse gas emissions (UN Habitat, 2008). 

Cities are centers of innovation, economic growth, social transformation, healthcare, and 
education—and most are taking a proactive approach to address the urban sustainability 
challenge. Increasing development of new cities around the globe, however, and the need to 
renew outdated 20th century infrastructures in mature cities, require the creation of new 
urban design, metropolitan governance, and infrastructure investment models.  

Most of the attention in sustainable urban development has been directed to three sectors: 
buildings, energy, and mobility. Today, however, it is becoming evident that a fourth, equally 
important element must be addressed: ICT.  

When it comes to urban sustainability, ICT is part of the problem (based on its contribution 
to overall energy consumption), but an even bigger element of the solution. ICT is a 
significant contributor to energy efficiency: for every extra kilowatt-hour of electricity 
demanded by ICT, the U.S. economy increases its overall energy savings by a factor of ten 
(ACEEE, 2008). 

Sustainability and ICT are emerging at the commencement of the 21st century as two sides 
of the same coin: both are innovations for cities seeking to improve their environmental 
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effectiveness in the context of connected societies, global competitiveness, economic 
development, climate change, and demographic shifts. 

Role of ICT in Sustainable Urban Development 
Historically, urban development made communications and human interaction easier 
through concentrated physical development. Before ICT, all communications needed 
physical movement. Cities developed as spatially fixed places supported by a massive fabric 
of land parcels, buildings, streets, neighborhoods, and the material transportation and 
infrastructure networks required to support the physical flow of goods, people, and 
resources. Sustainable urban development is no longer viewed in such narrow terms.  

Today’s cities are linked by a global information and communications infrastructure that 
facilitates communications, human interaction, collaboration, and mobility. As a result, cities 
are evolving into places where overlapping networks of companies, institutions, civil 
societies, and citizens are supported by ICT-enabled flows of people, materials, information, 
capital, services, and media.  

We believe that the transformational influences of 21st century ICT networks, and the 
resulting knowledge-based economy, are as significant as the two major waves of “network” 
innovation that characterized 20th century urban development. The first happened at the 
beginning of the last century, triggered by the age of steel, electricity, and heavy 
engineering, resulting in electrical networks. The second took place at mid-century, with the 
automobile and other forms of transportation spurring suburbanization and sprawl through 
networks of roads, highways, ports, and airports.  

Today, worldwide digital communications and the Internet are becoming the fourth utility in 
cities (in addition to roads, water, and electricity). Similar to the beginning of last century, 
when newly built electrical networks were the focus, today’s citizens, governments, and 
enterprise organizations are taking advantage of digital services delivered over the Internet.  

High broadband growth and penetration rates are no longer restricted to developed northern 
European and northeast Asian countries and cities. Global Internet penetration has reached 
28.7 percent (Internet World Stats, 2010), while the quality and speed of access have 
increased dramatically as well. 

In the last three years, for example, Paris moved from being a broadband laggard to 
becoming the most fiber-enabled city in the world, thanks to forward-thinking public policy. 
Thailand, the Philippines, Indonesia, and Greece have witnessed spectacular growth in 
national broadband penetration and speed. While Japan’s fiber-to-the-home penetration 
increased to 16 percent (FTTH Council, 2009) of total homes, and the city of Seoul’s total 
Internet penetration is approaching 100 percent (Mok, 2009) of the population, countries 
such as South Africa and Australia have launched aggressive broadband development 
programs. Furthermore, broadband-based Internet access is becoming a reality for rural 
communities in developing countries, such as for the Himalayan villagers of Dharamsala in 
India, thanks to an initiative by local entrepreneurs called AirJaldi. 
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3 Effects of ICT-Enabled Sustainable Urban Development  
Virtually all proposed solutions to energy consumption and climate change acknowledge the 
role ICT plays as a key enabler of environmental effectiveness in large metropolitan areas 
(Stern, 2006; IPCC, 2001, 2007). The SMART 2020 report (The Climate Group, 2008) 
addresses exactly how urban ICT and broadband connectivity can help, and what the 
carbon-reduction impact of innovative urban ICT policy for energy efficiency can be. 

Any discussion of sustainable urban development must acknowledge that ICT is part of the 
problem facing cities today, based on its ever-increasing levels of energy consumption. This 
downside, however, is more than mitigated by its valuable contributions to energy efficiency, 
its ability to reduce energy demand in other activities (e.g., using teleworking to reduce trips 
to the office), and the existence of ICT applications that increase the efficiency of energy 
used in these activities (e.g., car routing that cuts traffic congestion). 

Figure 1.   Effects of ICT-Enabled Sustainable Urban Development 

 
Source: Cisco IBSG, 2008 
 
 

We believe that urban ICT impacts sustainable development of cities in three ways: directly, 
indirectly, and systemically.  

● Direct effects are caused by the physical existence of urban ICT infrastructures. They 
are resource-intensive in manufacturing and distribution, consuming ever-greater 
amounts of energy and creating escalating volumes of solid and toxic waste. Mature 
cities already estimate that the direct ICT contribution to their energy consumption 
ranges between 5 percent and 15 percent (Fraunhofer Institute, 2001; Global Action 
Plan, 2007; Lawrence Berkeley National Laboratory, 2001; McKinsey, 2007). More 
energy-efficient ICT solutions and architectures are being rapidly developed at the 
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industry level, where businesses are starting to collaborate on the creation of 
consortia and initiatives. 

● Indirect effects stem from the use of broadband and ICT applications. They are the 
essential driver of productivity improvements and innovation (for instance, the 
virtualization of government and business services), as well as more efficient 
management, control, and visualization of urban networks (buildings, energy 
production and use, mobility, water and sewage, open spaces, public health, and 
safety). For example, one U.S. study (Fehr and Prosiest, 2007) projects that use of 
broadband could save 1 billion tons of greenhouse gases over 10 years—representing 
11 percent of annual oil imports—through transportation substitution and 
dematerialization. 

● Systemic effects link the network impact of ICT to society and urban planning at 
large. ICT innovations are catalysts of structural change for personal, work, and 
community life that will result in the development of more distributed, compact, and 
mixed-use urban forms. Green real estate development in densely populated locations 
could have the most significant impact on sustainable urban development, reducing 
energy consumption from the average suburban U.S. household by 75 percent (Sigel, 
2007).  
– Access to global networks and ICT resources is a requirement for individual and 

community success in the information age—and for driving the kind of continuous 
innovation that will be essential to competing successfully in the global economy. 
With proper focus, planning, and policies, cities can be centers of ICT-enabled 
innovation for sustainable growth. 

Although these three ICT-enabled effects will have the most significant impact on urban 
sustainability, they are not yet well understood. Our fundamental belief is that today’s flow of 
people, goods, energy, information, media, and services in cities can be as efficient as the 
traffic of digital packets on the Internet. 

Smart+Connected Communities 
Cisco’s Smart+Connected Communities initiative helps transform physical communities into 
“connected communities” that achieve economic, social, and environmental sustainability.   
Cisco works with customers, from idea to execution, using vertical solutions built on the 
network as an open, integrated platform, a broad ecosystem of partners, and innovative 
business models to change how communities are designed, built, managed, and renewed. 

Smart+Connected Communities provide a “Community+Connect” experience for 
constituents (residents and businesses) as well as a “Community+Exchange” for those who 
manage the community. We understand how important it is for governments and their 
private sector partners to ensure a thriving, safe community where constituents are free to 
live, work, learn, and play. 

Constituents of Smart+Connected Communities have access to information and services 
that enrich their lives, with solutions for their homes, schools, transportation, and more. We 
call this the "Community+Connect" experience. 

Cisco has created solutions that can help with the planning and day-to-day operations and 
management of a community. We refer to this as "Community+Exchange." 
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The Cisco Service Delivery Platform is the foundational, open-architecture platform that 
enables Cisco and its partners and customers to create and deploy new smart services and 
applications to community citizens as well as people that manage and operate the 
community infrastructure. 

Connected Urban Development Program 
Attempts to reduce carbon emissions by cutting consumption of greenhouse gas-producing 
fuels have been largely unsuccessful. Reduction of energy consumption is viewed by many 
as counterproductive to economic growth, and such measures have been difficult to 
implement and impossible to enforce. Developing a new way of approaching the problem is 
critical, given the urgency posed by rapid climate change. 

Connected Urban Development (CUD) was born from Cisco’s participation in the Clinton 
Global Initiative—launched by the William J. Clinton Foundation in 2005 to solve global 
problems that affect the quality of human life—to help reduce carbon emissions and improve 
energy efficiency. 

The CUD program initially involved three pilot cities: San Francisco, Amsterdam, and Seoul. 
These cities were selected because each had implemented or planned to execute a next-
generation broadband (fiber and/or wireless) infrastructure; each suffers from significant 
traffic congestion issues; and each is led by a visionary mayor already involved in green 
initiatives. In 2008, four more cities joined the program: Birmingham, England; Hamburg, 
Germany; Lisbon, Portugal; and Madrid, Spain. CUD relies heavily on the leadership of city 
mayors—and their commitment to ICT-enabled sustainability. 

Cisco is building partnerships with these and many other cities in the S+CC program to 
promote innovative practices using ICT to develop economic, environmental, and social 
sustainability. The CUD partner cities are focused on exploring one or two key areas. The 
result has been, and will continue, to advance a blueprint of best practices and 
methodologies that other cities can reference. The building blocks of the CUD blueprint are 
work, mobility, buildings, energy, and sustainable socioeconomic services. 

Solutions currently in progress target the following areas: 

● Increasing efficiency of traffic flows 
● Improving efficiency, service offerings, and manageability of public transportation 
● Creating sustainable real estate models that incorporate energy efficiency and new 

work environment models (remote worker, collaboration, shared space, etc.) 
● Establishing new, distributed delivery models for city services to residents  
● Enabling new resident services to self-manage carbon footprint  

In the next phase of the program’s evolution, Cisco is working with The Climate Group to 
expand the program to the SMART 2020: Cities and Regions initiative. This was announced 
in June 2010 at the World Expo in Shanghai. The initiative—under the governance and 
secretariat of The Climate Group as an independent NGO— aims to bring together cities, 
business partners, and NGOs into a global industry platform approach for IT in the 
sustainable city. 
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Figure 2.   Blueprint for City Transformation 

 
Source: Cisco IBSG, 2009 
 

4 Principles of Smart+Connected Communities 
● ICT directly contributes both to energy usage and CO2 reduction. Industry efforts 

aimed at developing energy-efficient technology solutions can contribute to a sensible 
reduction of the environmental footprint in cities. But collaboration between 
government and industry, along with development of effective policy, is essential to a 
successful greening of ICT. 

● Deploying broadband-based applications and services improves energy efficiencies. 
These can be clustered in four major areas: Smart+Connected Built Environment, 
Smart+Connected Mobility, Smart+Connected Work, and Smart+Connected Energy. 

● Urban pervasive broadband infrastructure and continuous development of application 
and services clusters can enable radically innovative practices in the areas of urban 
form and planning, energy policy, new working practices, and new lifestyles. ICT 
pervasiveness and the emergence of Web 2.0 are having dramatic implications on the 
socioeconomic tissue of a city, as well as on its energy-efficiency policy.  

● ICT and broadband connectivity have become enablers of combined, citywide urban 
policy, and of previously disconnected operational programs. Integration of data and 
processes across siloed government initiatives is becoming a reality. Mobility-, Built 
Environment-, and Energy-related efficiency initiatives can now be successfully 
combined into integrated urban development programs. 

The program demonstrates how to reduce carbon emissions by introducing fundamental 
improvements in the efficiency of urban infrastructure through ICT. The Cisco approach is 
different because it changes the way cities work and how they utilize resources. The scope 
of the program transcends the environmental dimension, delivering innovative, sustainable 
models for urban planning and economic development. 
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Smart+Connected Mobility Solutions 
Strategic Approach 
There are good examples of partial solutions that address specific local or modal issues. A 
strategic set of solutions takes into account all economic, social, and environmental impacts, 
including those that are indirect, not marketable, or long-term. 

Integrated Solutions Approach 
Although individual solutions may appear to impact urban mobility modestly, their combined 
benefits can be substantial. Therefore, an integrated approach is required to support a 
combination of mobility solutions systematically and to make use of the dramatic changes 
that have occurred in the proliferation of ubiquitous connectivity. An example of this could be 
a particular program that includes improving public transit services and establishing pricing 
schemes for road use and parking fees, providing users more travel options and incentives. 
A strategic approach to a successful urban transportation system is shown in Figure 3. 

Integrating a comprehensive solutions portfolio around options, incentives, encouragement, 
enforcement, and compliance enables a city to put more power of choice into citizens’ 
hands, as well as improve municipal human and asset capital management. 

Smart Transportation Pricing 
Smart transportation pricing provides cities with intelligence and flexible tools to manage 
transportation demand in urban areas. It enables cities to charge intelligent fees for road use 
and communicate transportation-related information in real time, taking advantage of global 
positioning systems (GPS) and wireless communications technology.  

Figure 3.   Integrated Approach for Smart+Connected Mobility 

 
Source: Cisco IBSG, 2008 
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Smart transportation pricing requires several key capabilities to be successful: 

● Effective mobile communications infrastructure to exchange data in real time.  
● GPS to locate commercial vehicles for obtaining accurate data about time, itinerary, 

and distance. City government can use the data to design or revise road-use pricing 
schemes.  

● Wireless communications technology to enable commercial vehicles to exchange 
critical smart-transportation information with city operations centers in real time.  

● Flexible road-use pricing schemes that combine a pricing tool with a standard 
electronic city map.  

● Integrated transportation service payment systems for drivers. Knowing the total cost 
of transportation, including road tolls and parking, is important for drivers to make the 
right decisions about their travel methods. Also, users can conveniently pay for 
transportation services through a universal mobility account, which is an integrated 
payment system. 

Personal Travel Assistant 
Personal Travel Assistant (PTA), a service developed by Cisco with input from the 
Massachusetts Institute of Technology (MIT), improves the transit experience within urban 
environments. PTA enables cities to provide users with travel information in a convenient 
format through various service channels, including transit stations and vehicles, websites, 
and mobile devices such as personal digital assistants (PDAs). It can incorporate various 
smart travel assistant features that provide intelligent and dynamic guidance based on user 
profile and context (for example, conditions of a particular travel corridor at a particular time) 
using real-time information. The proof of concept for this approach is currently taking place 
in Amsterdam and Seoul (Connected Urban Development, 2009). 

Connected Public Transit 
Connected Public Transit (CPT) is a set of information services that improves passengers’ 
experience through ubiquitous connectivity. CPT is intended to make public transit 
convenient, comfortable, efficient, affordable, and reliable. It can incorporate various “smart 
traveler” features that provide dynamic (changeable) guidance based on user profiles and 
context using real-time information. Some CPT features will integrate with PTA services that 
use handheld devices and public monitors located at transit stops and on transit vehicles to 
provide information to users. The proof of concept for this approach took place during 2008-
2009 in San Francisco (Connected Urban Development, 2009). 

Urban Mobility Business and IT Architecture 
Connected urban infrastructure presents cities with an opportunity to develop platforms for 
provisioning services to citizens, transportation agencies, and private-sector stakeholders. 
As cities expand and change quickly, requirements for efficient traffic flows and information 
services change just as rapidly. Sustainable transportation systems must be capable of 
being reused and adapted for different requirements. 

Smart+Connected Mobility uses a general-purpose, urban-wide platform based on a 
standard architecture and open interface to improve reusability of its components. This 
standard architecture will allow cities to manage the platform as it evolves and adapt to 
rapidly changing demands and technology opportunities. 
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Smart+Connected Work 
Cisco’s approach is based on understanding the opportunities technology offers for enabling 
sustainable patterns and blueprints for human exchange and enterprise. Because of the 
impact of work on adoption of these patterns and, ultimately, on development of a model for 
a sustainable and livable city, Cisco believes the opportunity to introduce innovation in work 
enablement using ICT is equally important to delivering solutions to problems for energy, 
transportation, housing, buildings, and society at large. 

Traditional models of knowledge work included elements such as office space, colocation of 
teams, and time-based employee performance metrics. Today, these models fail to fully 
realize technology’s potential for increasing productivity, minimizing the impact of travel on 
the environment, and reducing inefficient use of space and energy in offices, as well as for 
addressing the long-term impact of stress on workers’ health and productivity. 

Now, more than ever before, knowledge workers are opting for more collaborative and 
flexible forms of work that allow them to contribute when they want, from virtually anywhere, 
and with almost anyone. At the same time, the speed demands and complexity of 
knowledge work have increased significantly, driving the need to collaborate and engage a 
broader workgroup to obtain needed results. The convergence of these factors is spawning 
new paradigms for how work gets done, along with great opportunities to innovate. 

The Cisco vision of Smart+Connected Work aims to influence the evolution of knowledge 
work, the principles of sustainable work, and solutions that incorporate these principles. The 
main objective is to provide cities, employers, and citizens with a new framework for 
fostering economic growth, increasing the quality of life in cities, and addressing the 
challenges of climate change. 

Smart Work Centers—Bringing Work Closer to the Worker 
A Smart Work Center (SWC) is an office center in close proximity to a residential 
community, providing space to workers in individual or group settings. Through the use of 
ICT, all work processes are fully supported and enhanced. Employers can take advantage 
of this collective setting to provide workers with flexible and scalable workspace options. 
The use of SWCs benefits workers by providing a physical workspace close to their 
residences, resulting in reduced transportation demands and increased productivity. 

Double U Smart Work Network—Connecting Distributed Communities 
Double U is a global Smart Work Center program with public sector customers and cities, 
along with commercial partners around the world. Partners in the Randstad region of the 
Netherlands are leading the effort, with many communities throughout the globe looking to 
expand the model. Double U manifests itself as a platform for distributed public work 
environments and Smart Work Centers, online booking tools for such distributed work 
resources, and public Cisco TelePresence™ facilities. 

WorkSnug—Connected Mobile Workers and Workplaces 
WorkSnug is at the cutting edge of mobile technology, employing Augmented Reality and 
location-based services to deliver smartphone applications. The application has already 
enjoyed huge global attention, with a rapidly expanding network of cities and communities. 
Users access and contribute their own workspace ratings to the WorkSnug community 
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alongside professionally reviewed workspace review data. This enables the mobile worker 
to access peer rated co-working space locations in local proximity of the user. 

Hub Culture Pavilions—Using the Physical and Virtual Workspace 
The Hub Culture Pavilion concept consists of a global network of urban physical spaces, or 
“Pavilions,” that delivers a real-world communication platform linking points of interest 
between local and remote locations. Each pavilion venue acts as a unique node within the 
global Hub Pavilion network while interacting with other venues. 

Benefits to the Urban Environment 
The implementation of Smart Work Centers by Amsterdam and the deployment of Hub 
Culture Pavilions in cities around the world demonstrate that there is interest in innovation 
around work by cities, workers, and employers. “Access to talented and creative people is to 
modern business what access to coal and iron ore was to steelmaking. It determines where 
companies will choose to locate and grow, and this in turn changes the ways cities must 
compete.” (Florida, 2002). 

Smart+Connected Buildings and Energy 
Cities around the world are realizing that energy consumed by buildings and homes is the 
leading cause of global-warming emissions. This includes electricity and fossil fuel used to 
light, heat, and power our homes, apartments, office buildings, and factories. In fact, New 
York City estimates that energy usage causes roughly 80 percent of its global-warming 
emissions and more than 40 percent of locally generated air pollution. By 2015, New York 
City estimates it will be pumping an additional 4.6 million tons of CO2 into the atmosphere 
each year (Mayor Bloomberg, 2007). The cause is a growing demand for energy, combined 
with aging electricity infrastructure. New York City’s electricity demand is forecast to grow 44 
percent by 2030. Many plants that generate electric power are more than 30 years old (with 
outdated technologies), use 30 to 60 percent more fuel, and produce several times the air 
pollution of newer plants to generate the same amount of electricity. 

But energy poses additional challenges for city leaders. Our demand for electricity continues 
to grow, increasing consumer costs. New York City estimates that by 2015, the city’s annual 
electricity and heating bill will grow by $3 billion—translating into annual energy bills that are 
$300 to $400 higher per household. By 2030, New York City forecasts electricity costs will 
rise 60 percent above today’s. 

Clearly, city leaders working to reduce their impact on climate change need to focus 
carefully on how energy is generated, distributed, and consumed throughout their city. What 
can be done? Leading cities are creating dedicated ministries and departments to develop 
integrated strategies to meet our growing demand for energy while mitigating its impact on 
climate change. There is no easy solution, and cities must focus both on reducing energy 
consumption of residents and industry while accelerating greener energy-generation plants. 

A new, more intelligent electric system or “Smart Grid” is required that combines information 
technology (IT) with renewable energy to significantly improve how electricity is generated, 
delivered, and consumed (see Figure 4). A Smart Grid provides utility companies with near-
real-time information to manage the entire electrical grid as an integrated system, actively 
sensing and responding to changes in power demand, supply, costs, and emissions—from 
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rooftop solar panels on homes, to remote, unmanned wind farms, to energy-intensive 
factories.  

A Smart Grid is a major advance from today, where utility companies have only basic 
information about how the grid is operating, with much of that information arriving too late to 
prevent a major power failure or blackout. 

Figure 4.   Traditional Roles Are Reversed with a Smart Grid—Consumers Become Producers, and Information 
and Electricity Flow in Both Directions 

 

Source: Cisco IBSG, 2008 

 
Components of a Smart Grid 
A Smart Grid comprises three major components: 1) demand management, 2) distributed 
energy generation, and 3) transmission and distribution grid management.  

● Demand Management: Reducing electricity consumption in homes, offices, and 
factories. Demand Management includes: 
– Demand Response: During emergency periods of peak energy usage, utility 

companies send electronic messages to alert consumers about reducing their 
energy consumption by turning off (or turning down) unessential appliances. 

– Smart Meters and Variable Pricing: In many areas, electricity prices rise and fall 
based on demand at that moment. “Smart meters” let consumers shift energy 
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consumption from high-priced periods to low-priced periods (load shifting and 
shedding). 

– Smart Buildings with Smart Appliances: Traditional, stand-alone building control 
systems are now converging onto a common ICT infrastructure that allows 
appliances (heating, ventilation, air conditioning, lighting, and so forth) to “talk” to 
each other, coordinating their actions and reducing waste.  

– Energy Dashboards: Online energy dashboards provide real-time visibility into 
energy usage while suggesting ways to reduce consumption. 

● Distributed Energy Generation: Encouraging homes and businesses to install their 
own renewable energy sources. Distributed Energy Generation includes: 
– “Microgeneration”: Some homes and offices generate their own electricity locally 

using small equipment (wind generators, photovoltaics, fossil-fuel generators with 
heat reclamation). Many of these devices are now as affordable as energy from 
utilities, and produce 50 percent less greenhouse gases. 

– Storage and Hybrid Electric Vehicles: Owners of plug-in hybrid electric vehicles 
(PHEVs) can buy energy when it is inexpensive, store it in batteries, and sell it 
back to the grid when the price goes up. PHEV drivers hope to arbitrage the cost 
of power, while utilities see fleets of PHEVs supplying power to reduce peaks in 
demand. 

● Transmission and Distribution Grid Management: Using IT to improve control of 
the electric distribution grid. Supply-side efficiency in the transmission and distribution 
grid includes: 
– Grid Monitoring and Control: Utilities are installing sensors to monitor and control 

the grid in near real time to detect faults earlier and provide time to prevent 
blackouts. 

– Grid Security and Surveillance: Utilities are installing surveillance sensors to 
monitor and secure unmanned, remote equipment that is vulnerable to terrorism. 

A number of Smart+Connected Buildings and Energy proof-of-concept pilots have been 
developed in the CUD cities (Connected Urban Development, 2009). Pilots include 
“UrbanEnergy Management,” a community and home-focused energy controller in Madrid; 
and “Smart UrbanEnergy for Schools,” a smart building and energy control application in 
Lisbon. In Birmingham, an “EnergyWise” pilot for the city’s ICT infrastructure is currently in 
beta testing. 

Smart+Connected Infrastructure 
To manage ICT effectively, cities need a common framework for data and performance, and 
a set of solutions for urban sustainability. 

● Managing the Eco-Footprint of Government ICT Operations: In keeping with the 
lead-by-example principle, creating a program for city operations is the first step cities 
must take toward reducing their ICT eco-footprint and realizing the benefits of ICT-
enabled innovation. 

● Data Collection: A Smart+Connected ICT initiative must start with a baseline 
measurement to determine which ICT systems each city owns and uses in its 



 

 
 Cisco IBSG © 2010 Cisco and/or its affiliates. All rights reserved. Page 15 

                                                     
White Paper 
 

operations and its eco-footprint. For any green ICT project, a city must decide what 
will be included when measuring its ICT eco-footprint. 

● Environmentally Responsible ICT Management: Establishing a standard and 
expectation that environmental effects will be a consideration in every decision about 
ICT system design, procurement, and operations is the first, most critical step in 
developing the tools and processes necessary to manage ICT’s eco-footprint. 

● ICT for City Operations: Developing knowledge and awareness of the role of ICT in 
urban life for all leaders and managers in local government must be an explicit goal of 
a Smart+Connected ICT initiative. Technical literacy, as well as reliable data, is neces-
sary for making intelligent decisions about transportation systems, energy generation 
and distribution, traffic management, healthcare policy, land use planning, building 
design, school system management, and a host of other basic city services. It is also 
important for cities to develop a cadre of technology managers who have specific 
“industry knowledge” about the needs and operating practices of specific government 
functions. 

Making the connection between ICT and a truly sustainable future can help cities justify and 
build support for other projects such as redevelopment plans, educational programs, and 
municipal broadband or wireless networks. Successful development of ICT infrastructures, 
both physical and organizational, can in turn advance other important sustainability goals. 
The right ICT infrastructure and a coordinated policy for change across many city 
government groups can promote social inclusion and a healthier family life, while reducing 
the environmental effects of automobile travel and office buildings. 

Smart+Connected Socioeconomic Services 
The world is facing an unprecedented convergence of crises. A climate-change crisis 
relates to our current ways of drawing on the planet’s limited natural resources. World 
population continues to urbanize beyond limits ever imagined, causing challenges related to 
urban governance, mobility, ineffective resource allocation, and management. The world 
also collectively suffers from an unprecedented combination of financial and economic 
crises. To make the convergence of the world’s challenges even more dramatic, the most 
productive of industrialized societies are increasingly silver-lined as populations age. In total, 
the convergence of crises has created nothing less than a “perfect storm,” unprecedented in 
its scale and complexity. 

The “perfect storm” manifests itself visibly in the city. This is where issues related to several 
crises are being felt, including unemployment, lack of social integration, lack of resources for 
infrastructure renewal, traffic, energy shortages, and exposure to climate-change 
consequences. Local communities are the places where solutions will need to provide an 
impact, and where investments, innovation, and job creation will need to happen. Yet this 
recognition goes hand-in-hand with the understanding that local communities can and will 
succeed only by ensuring effective collaboration among local, national, and international 
governments and authorities on the one hand, while mobilizing the four “P’s” of 
Public/Private Partnerships, as well as People living in urban environments. 

Urban EcoMap 
The Urban EcoMap concept (Connected Urban Development, 2009) aims to provide an 
application for urban communities to access and engage with relevant data regarding the 
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primary greenhouse gas (GHG) contributors—transportation, waste, and energy. Building 
awareness, fostering a sense of community connection and responsibility, and providing 
actions for citizens to take will enable the reduction of GHG in cities. In addition, it will 
support decision making for policymakers and business organizations, as well as for urban 
design, development and operations, and the research of urban, earth, and social scientists. 

Urban EcoMap provides dynamic information to inhabitants of cities on both the 
community’s progress toward meeting GHG-reduction goals and on the most useful, locally 
available tools and resources for reducing their carbon footprint. 

Powered by an Urban Services Platform 
The Cisco proof-of-concept projects fit into the wider urban blueprint whereby Cisco 
ultimately envisions a global urban services platform approach for—and among— cities. 
Services are envisaged to include, but are not limited to, citizen engagement, collaboration, 
community-building, professional geo-referential data, real-time environmental and energy 
metering and monitoring, simulations for real estate development, transportation planning, 
location marketing, and city scenario planning.  

To tackle global climate change, we need a global view, which requires a global, open-
standards approach. An urban services platform approach is based on an ecosystem that 
encompasses an eco-centric set of technologies and standards that allows for 
interoperability of applications and devices. Much like the Internet, the platform comprises a 
multilayer stack of standards that defines how applications and devices consume and share 
information. Applications publish (contribute) data to the ecosystem, and other applications 
can then discover and consume it. This will allow for a single, global system and, more 
important, a global “pulse” of the eco-health of our planet.  

Connecting Within and Among Cities 
The Cisco Smart+Connected Communities vision is to create a global community of cities 
committed to sustainability. This refers both to the need to connect within cities (which, by 
inference, includes technology) and to the importance of connecting among cities. It is the 
start of a dialogue, and a resulting “pattern language” regarding how cities can develop 
coherent, long-term policies and plans to manage the environmental impacts of ICT, and to 
utilize ICT strategically for creating sustainable 21st century cities. 
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