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Abstract: Cities are reaching their limits. As of 2015, cities produce nearly 80% of
the world’s carbon emissions, with more than 1 billion cars on the road - and that
number will double by 2020. Cities waste 50% of their water due to infrastructure
problems, and residential and commercial buildings use 1/3 of the world’s energy.
And even with all these problems, the urban population grows by 2 people every
second, and that will make these issues even worse over time.
Cities must evolve and use more effective approaches to have a chance at solving
these tough problems. With the Internet of Things (IoT) explosion, in the next few
years sensors connected together will be available virtually everywhere, and
combined with big data processing algorithms and decision-making systems they
can play a key role boosting cities’ evolution. The so-called Smart City initiatives
seek to address problems in the areas of transportation, water, energy, waste,
security, health care and others by using digital technologies like IoT and big data.
This paper describes a few existing Smart City initiatives and how they were able to
leverage connected devices to resolve problems at scale that was unimaginable
before IoT. The focus will be on some of the top areas of development in North
America, which are energy, transportation and water. Finally, it will also present
some opportunities and review challenges and uncertainties that will need to be
addressed.
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INTRODUCTION: OBSERVATION ABOUT SMART CITIES AND IOT
A Smart City [1] uses digital technologies to enhance performance and wellbeing, to
reduce costs and resource consumption, and to engage more effectively and actively with
its citizens. Interest in smart cities is motivated by major challenges, including climate
change, economic restructuring, the move to online retail and entertainment, ageing
populations, and pressures on public finances.
It’s difficult to say when and who exactly coined the term Smart City, but the concept has
been explored for almost 20 years now so this is not something new. What’s new and can
really change the game for Smart City development is The Internet of Things, more
commonly known simply as IoT.
IoT [2] is the network of physical objects or "things" embedded with electronics,
software, sensors and connectivity to enable it to achieve greater value and service by
exchanging data with the manufacturer, operator and/or other connected devices. Each
thing is uniquely identifiable through its embedded computing system but is able to
interoperate within the existing Internet infrastructure.
IoT opens a universe of possibilities to scale Smart City initiatives, as millions of sensors
distributed and present virtually everywhere can produce an unimaginable amount of
data, and with the right processing algorithms that can be turned into insights to improve
cities performance at a scale never possible to achieve before.
In a recent survey conducted in October/2014 by the Smart Cities Council in
collaboration with Council Lead Partner Cisco, North American city leaders were
surveyed on the readiness of their cities to undertake smart cities initiatives. According to
these surveyed leaders, the top need and opportunity driving Smart City development in
North American cities is Improving City Infrastructure, more specifically, Energy, Water
and Transportation Systems [3], and these are the areas that this paper is focused on.
IoT can play a major role helping solve the afore-mentioned problems. With the
increasingly reduced cost and reduced connectivity barrier for connected devices and
sensors everywhere, city leaders will have increased amount of data and insights for
smarter governance in the coming years.

I. ENERGY
Electricity is an essential part of life for the far majority of the world’s people, besides
obviously playing a key role in the industry, manufacturing, transportation systems, and
virtually everything. However, 87% of the energy in the United States is generated by
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non-renewable sources [4]. In order to maximize the longevity of Earth’s resources and
minimize the environmental effects of energy production, smart systems will need to be
used to balance supply and demand that enable control of both the supply side and the
demand side.
Internet of Things devices are required to collect and transmit the necessary data to
enable the necessary controls. In home devices are referred to as smart meters, and they
function on the following manner (source: Google Images):

The worldwide market for smart electricity is expected to reach $60 billion by 2020 as
shown in the chart below, with the largest market in North America (source: Google
Images):

In the United States, approximately 50% of households have smart meters and that
number will increase to nearly 100% of US households by 2020 [5].
With a large existing, market, there already exists many players in the smart electricity
market in all areas: generation, transmission, and usage. Breaking down the smart
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electricity markets into two submarkets: meters and communications; it can be concluded
that in each area there is little product differentiation as each product space has four
suppliers with approximately equal market share. Three of the four suppliers offer
complete integrated solutions with meters, communication and data processing [6]:

	
  

We believe there are many opportunities for differentiation in data analytics.
Of the areas that North American city leaders most value smart technology, electricity is
unique in that the service provider is not the city, but a regulated for-profit private
company. The smart electricity movement in the United States started because of
operational gains available to the utility company through the use of IoT devices. As a
result, the utility companies invested in smart devices to improve profitability. An article
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by the Institute for Electric Efficiency stated that smart electricity has a benefit-cost ratio
of 1.2 for utility companies [7].
The benefits to the utility companies are the following:
• Workers are no longer required to travel to each home to read the meters as part
of a monthly bill or to turn on or shut off electric service.
• Avoidance of outages and brownouts as the utility company can now adjust the
supply to meet demands.
• Able to charge customers premiums for use during premium time as opposed to a
flat rate.
However, in California, the value generated by IoT devices is not being returned to the
consumer. If one were to login to their PG&E account, one can track the daily usage of
electricity, but PG&E does not offer specific feedback on the data that is collected. For
instance, David Schaefer received the following advice from PGE to save energy from
www.pge.com:

The advice from PGE is not only generic, but it has no dependence on the home’s
existing infrastructure. Two of these suggestions do not apply to David as his home has a
gas dryer and a forced air heating system. In conclusion, smart electricity is currently
being used by utilities companies for their own benefit, with little value returned to the
consumer.
In the future, smart electricity will optimize demand in addition to the supply, to balance
supply and demand at lower demand. The city governments will enable this because of
the environmental and economic benefits to the city.
A case study on this is Redwood City startup Eco Factor partnering with Reliant Energy
to optimize electricity supply and demand in the hot Texas summer afternoons. Due to
the high temperatures in Texas summers there exists a lot of strain on the electricity grid
as people return home from work. In a vacuum, individuals would turn on the air
conditioner at about 5pm to cool off the house before they get home from work. If every
house in a city does that, the surge in demand from the compressor in every house can
cause the grid to overload.
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Eco Factor addressed this problem by creating a cloud based system that takes into
account the day’s weather to spread the time at which air conditioners turn on in the
afternoon from minutes to hours. This reduces strain on the grid and peak electricity
usage and saved customers up to 36% [8]. A key enabler of this partnership was Texas
deregulating electricity which forces utility companies to offer value-added products to
satisfy customers.

II. WATER
There are several activities in Smart Water Management and using IoT in
managing/analyzing data and adaptive decision-making in progress. From the city’s
perspective, one of the important tools in smart water management is Supervisory
Control and Data Acquisition (SCADA) [9].
Data from water source, smart water meters, leak detectors, humidity sensors are fed into
the SCADA system at city level, helping the city to take smart decisions for water
allocation and management and fixing the issue. The typical layout for smart water
management from city perspective is captured in the picture below [10]:

From source to distribution, flow data can be monitored and analyzed. In case of water,
security at processing site is important and that can be managed by close camera feeding
data to city SCADA system. Real time data from field, including leak or major failure is
fed to SCADA in real time and quick decision-making can take place, preventing loss of
precious water.
Smart water management is much less approached compared to smart electricity
management, one of the main reasons being the awareness among people. UN’s
freshwater availability map shows that Middle East, parts of Africa, China and Southeast
Asia will mainly be under severe water stress. Most of the developed world is thriving in
the area of relative water abundance. Also, the IoT effort is mainly driven by necessity
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and privatization of that sector. Data below shows that privatization of water space is
highest in Europe:

CAGR for European market in smart water is shown below:

Smart water metering regional attractiveness within Europe:

By using IoT and smart water management, cities can improve cost and revenue margins
from advance meters and SCADA systems. In short, here’s how this could be achieved:
• Accurate measurement of wider flow ranges can capture more revenue
opportunity.
• Reduce operating cost in water delivery and management.
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Reduce water loss, wasted energy and repair costs through superior leak detection
and by proactive notification of trouble conditions.

There are a few players in smart water management market. Areas include smart
irrigation controller, leak detectors with data transmission capabilities, smart water
meters, smart pumps and valves and humidity monitors. Companies are also involved in
intelligent software, algorithms and SCADA systems. Some of the key players in the
market are:

Some of the key players in SCADA systems and related hardware are:

The market opportunity in smart water metering is ~$7.8 billion cumulative by 2020,
segmented in meter manufacturers, installers and network management companies.
Market segmentation in the European market is shown below:

World market of advanced water meters is shown below:
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There are some challenges getting to the opportunities described above. Data security in
smart water management is the same as other IoT areas. Data from residential and
commercial building on water flow, leakage and usage will be uploaded on cloud in real
time. There is always risk of data corruption and hacking whereby certain areas can be
blocked off water supply creating a citywide crisis.
Dilapidated water lines running through our cities transporting fresh and used water
needs major revamp to equip them with smart pumps, valves, meters and control system
so that they can communicate with cloud. Cost and time expense is huge for such an
effort.

III. TRANSPORTATION
Transportation has a major impact on the quality of life in a city, its environment and the
economy. Transportation authorities in cities all over the world face similar strategic
challenges that can be classified into 3 broad categories; congestion, parking and
health/safety.
There is worsening traffic congestion driven by rising city populations and expanding
metropolitan areas feeding traffic into and out of the cities during rush hours, insufficient
parking infrastructure in old cities to accommodate this increase in traffic, leading to
additional congestion as drivers circle around to locate parking, an increase in pollution
due to car emissions and an increasing risk of accidents due to overall traffic congestion.
Every year globally [11]:
•

•

•

There are eight million traffic accidents, which cost 1.3 million lives and injure
more than seven million people. Human error is the cause of 90% of car
accidents.
We waste 90 billion hours in traffic jams, generating 220 million metric tons of
carbon equivalent. Traffic congestion wastes at least $1 trillion, or two percent of
the global gross domestic product (GDP).
In congested urban areas, 40% of the gasoline is spent looking for parking [15].
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The market for IoT enabled Smart Transportation is estimated to grow from $45.05
billion in 2014 to $104.19 billion in 2019 [12].
As different devices become nodes on the Internet, new online data from the sensors that
connect to these devices becomes available on the internet enabling new capability to
enable smart city transportation
One of the early examples of IoT enabled smart transportation relates to the advent of
smart phones (Blackberry, iPhone etc.) connecting to the Internet. Ubiquitous GPS
location sensors in such devices (eventually mandated by DOT in 2011 to assist in
emergency response) enabled an entirely new way of mapping traffic congestion and
through some real time data analysis, providing alternate routes to minimize wasting time
in traffic, as crowd sourcing data through individual cell phones provided real time traffic
information (Google maps, Waze).
Recently, San Francisco successfully completed a limited pilot program to improve
parking availability on its streets [16]. An internet-connected “smart” parking meter is the
IoT enabler. While these meters make it convenient to pay for parking, as the drivers no
longer need exact change, more importantly, this meter now allows sensors on the street
adjacent to the meter to communicate whether the parking space is occupied or empty
and broadcast this information over the Internet. Through some offline analysis of
occupancy data, this now allows for innovative demand pricing for these parking spaces
to ensure that less frequently used parking spaces around the corner are priced
attractively and by broadcasting price and availability information through an app on a
smart phone in real time, divert some of the parking demand to available through lesser
used cheaper parking spaces a little further away thereby significantly reducing
congestion and improving parking availability.
Looking into the near future, the next major disruption in smart transportation from an
IoT standpoint will be “smart” cars. Collision avoidance, automatic braking, speed
synchronization require some level of communication between cars. As cars themselves
become nodes on the Internet due to the need to communicate with other cars, all the
sensor data routinely collected by cars becomes available online. Something as simple as
data from an external temperature sensor in a car, when crowd sourced can provide some
very valuable information on the state of a road such as black ice conditions, but when
coupled to data from antilock brakes or wheel slippage from say a traction control system
of multiple cars in the same vicinity could lead to real time traffic alerts to cars that are
heading to the area, reduction in speed limit and detours, thereby enhancing traffic safety
[17].
The integration of homes, cars and personal smart phones as nodes on the Internet has a
significant potential for influencing as well as predicting travel. As homes become nodes
on the Internet (assuming some of the privacy concerns are addressed), they can also
enable smart transportation. Efficient energy management in homes already identifies
which rooms in a home are occupied and which are not. Couple that with some prediction
algorithms developed over time, such as the amount of time spent in the bathroom and
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kitchen after waking up prior to starting the commute to work and the daily commute
route, and with this data crowd sourced overs thousands commuters, one can begin to
predict traffic patterns in real time and take proactive steps to avoid congestion, such as
start later or take an alternate route.

IV. OVERALL ANALYSIS
Through our research in Smart
intersection of these two areas
development. In this section we
technology readiness, regulatory
opportunities we think exist.	
  

City and IoT, we came to a conclusion that the
is already vastly recognized and is under active
will point out some key factors to consider around
and societal factors as well as describe some key

1. TECHNOLOGY ANALYSIS
There are several important technological factors and challenges that will need to be
considered and tackled in the short and mid term for the success of Smart City initiatives.
A. INFRASTRUCTURE AVAILABILITY AND QUALITY
If every car, traffic light, water meter, energy meter, besides everything else will be
connected to the internet, there will need to be great quality network connectivity
available everywhere (capacity, coverage, reliability and speed).
With IPv6, the first part of the challenge is already being resolved, as there will be
capacity for virtually unlimited devices that can be connected to the Internet.
With that resolved, connectivity needs to improve, from coverage/availability to
quality/reliability. For example, access points will need to support many more multiple
clients than they commonly support today (a common AP supports in the order of 25
clients), besides they will need to have an increased range. For the case of cellularconnected (3G/4G/etc.) devices, there will need to be increased network coverage. Most
areas in the world enjoy cell network coverage today, but in many areas (including in
developed areas like the South Bay Area) suffer from low signal quality, signal blackouts
and slow/unreliable networks.
Lastly, speed will be also a factor of major importance for certain use cases like traffic
control. In a world where cars will make decisions based on other cars around it, any
delay in data transmission could result in accidents and deaths.
B. INTEROPERABILITY AND STANDARDS
Standards will have to be created in order to allow for a common communication
protocol. This is important because it will be desired that, for instance, cars from different
manufacturers are able to communicate to each other, or to allow that many different
companies can manufacture smart meters and common types of sensors, resulting in
competition, therefore natural cost reduction and natural industry evolution.
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C. POWER
Low power consumption is also a “must-have”. We believe that sensors will commonly
be placed in locations where there is electricity or generators available, but in a world
where billions of devices will be running 24x7, low power consumption can reduce the
impact of IoT at scale, from cost reduction due to lower consumption to environmental
impact.
D. RETROFITTING
Retrofitting existing systems to work with Smart City initiatives also presents a major
challenge and opportunity. There are billions of cars, homes, cities and other things that
were built for a world in which IoT was not available and Smart City initiatives were not
a concern, and all of that cannot just be thrown away. Therefore there will need to be
solutions to adapt existing systems to future needs in a reliable but cost-effective way.
E. ANALYSIS TOOLS AND ALGORITHMS
There is no point in gathering an incredible amount of data if that data cannot be used in
an intelligent and effective way. Big Data analysis tools will have to evolve in order to be
able to quickly and effectively analyze an unseen amount of data. Algorithms for realtime processing will also need major development in order to allow quick decisionmaking.
F. PROCESSORS
Lastly, processor speed can also contribute significantly for these initiatives, from
embarked processors available in things like cars to supercomputers that will be
analyzing data on the cloud.

2. REGULATORY AND SOCIETAL FACTORS TO CONSIDER
Besides technology itself, there are many other non-technological factors to consider
including how laws will have to evolve and privacy concerns, among a few others.	
  
A. REGULATIONS
Think of a world where cars will be interconnected to improve traffic flow. Who is
responsible if there’s an accident and/or injury on the road? Is it the manufacturer or the
car owner? If you have a smart meter to improve energy distribution and still you have
power outages in your home, do you have the right to sue the utilities company? If you
keep going and exploring corner cases, this new world of interconnected things bring big
promises but also a bunch of novel problems (and legal problems) unseen before when
the system under-delivers. It will take a major effort from governments to create the
necessary laws and regulations for these systems to play their role, but still in an
organized and law-protected way where people can clearly know where their rights begin
and end.
B. PRIVACY, SECURITY AND VULNERABILITIES
Already today, many cars are rolling systems of sensors creating, collecting and storing
data every inch on their way. PG&E also collects data for every smart meter in
California. But who is the “owner” of this data, created by the machine, saved in a black
box and analyzed by the manufacturers, the device owner or the manufacturer? How
comfortable would you be, knowing that data about every single thing you do is available
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somewhere? More importantly, what if bad-intentioned people get access to that data
with the objective of causing harm to others? With these important questions in mind, it’s
clear that there will need to be strict privacy rules and security concerns and initiatives to
protect people’s privacy.
C. REAL ESTATE TO PLACE SENSORS
Government will have to regulate public spaces so that companies can legally place their
sensors where it’s needed. For homes, this can be done more easily as part of utility
agreements. The same applies for cars, where this can be mitigated in the time of
purchase.
D. COST
The cost barriers might also be a challenge for Smart City initiatives. For instance, there’s
little evidence that homeowners care that much about managing their energy. Consumer
surveys show most homeowners are unwilling to pay much more than $50 for home
energy management, and a recent survey found that only 13 percent of Americans want
an energy dashboard in their home. [13] That said, customers of these systems will likely
have to enjoy (or perceive) direct benefits of these initiatives, otherwise there might be
resistance to pay more.

3. OPPORTUNITIES
According to Frost & Sullivan, the global smart city market will be valued at US$1.565
trillion in 2020. Over 26 Global Cities are expected to be Smart Cities in 2025, with more
than 50% of these smart cities from Europe and North America. [14]
By 2025, it is expected that around 58% of the world’s population or 4.6 billion people
will live in urban areas. In developed regions and cities, the urban population in cities
could account for up to 81% of total population. This will pose serious challenges for city
planners, who will have to re-think how they provide basic city services to residents in a
sustainable manner.
Smart Energy is the fastest growing market segment within Smart Cities and will be
driven by the large-scale adoption of smart grids and intelligent energy solutions. Smart
Energy will make up 24% of the total global smart city market in 2025, growing at a
CAGR of 28.7% from 2012-2025.
Miniaturization, wireless-enablement and interoperability of sensors are key industry
drivers that have allowed sensors to be part of building management systems. In 2012,
the global market for sensors used in building automation systems was US$1.75 billion.
This is expected to rise to about US$2.7 billion in 2016.
Smart Buildings will make up 7% of the total global smart city market in 2025, growing
at a CAGR of 4.1% from 2012-2025.
Smart Infrastructure will make up 11% of the total global smart city market in 2025,
growing at a CAGR of 12% from 2012-2025. Key parameters of Smart Infrastructure
include sensor networks as well as digital water and waste management.
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CONCLUSION
Smart City initiatives have a great potential to substantially improve the quality of life,
usage of resources and overall efficiency in cities, and IoT plays a major role taking it to
the next level and making it possible to solve problems at a bigger scale. There are
several initiatives already happening in many parts of the world, and this is just the
beginning of a future with intelligent services everywhere. With the evolution of IoT and
technology, there will be a big growth and development in Smart City in the next 10
years. After IoT, the next challenge will be on how to turn data into smart insights with
perceivable benefits by everyone.
	
  

CET Technical Brief

IoT-enabled Smart Cities

13

University of California, Berkeley

Center for Entrepreneurship & Technology

REFERENCES
1. "Smart City". Wikipedia. http://en.wikipedia.org/wiki/Smart_city
2. "Internet of Things". Wikipedia. http://en.wikipedia.org/wiki/Internet_of_Things
3. "Uncover Barriers and Opportunities for Developing Smart Cities". Smart Cities
Council, 2014. http://smartcitiescouncil.com/resources/uncover-barriers-andopportunities-developing-smart-cities
4. "What is U.S. electricity generation by energy source?". U.S. Energy Information
Administration, 2014. http://www.eia.gov/tools/faqs/faq.cfm?id=427&t=3
5. "Utility Scale Smart Meter Deployments, Plans, & Proposals". Institute for Electric
Efficiency, 2010. http://www.edisonfoundation.net/IEE
6. "Integrating Wind and Water Power, an Increasingly Tough Balancing Act". NY
Times, 2010. http://nenmore.blogspot.com/2010_11_01_archive.html
7. "The Costs and Benefits of Smart Meters for Residential Customers". IEE Whitepaper,
2011.
http://www.edisonfoundation.net/iei/Documents/IEE_BenefitsofSmartMeters_Final.pdf
8. "EcoFactor Teams Up With Reliant to Provide Customers Effortless Energy Savings".
Marketwired, 2012. http://finance.yahoo.com/news/ecofactor-teams-reliant-customerseffortless-150000989.html
9. "Supervisory Control And Data Acquisition". Wikipedia.
http://en.wikipedia.org/wiki/SCADA
10. "Smart Water Network Solution". Sensus.com.
http://sensus.com/web/uk/solutions/smart-water-network
11. "Passenger Vehicles". Cisco.com.
http://www.cisco.com/web/strategy/transportation/passenger.html
12. "Smart Transportation Market worth $104.19 Billion by 2019". MarketsandMarkets,
2014. http://www.marketsandmarkets.com/PressReleases/smart-transportation.asp
13. "Control4 Goes Quiet on Home Energy Tech". GreenTechGrid, 2012.
http://www.greentechmedia.com/articles/read/control4-goes-quiet-on-home-energy-tech
14. "Global Smart Cities market to reach US$1.56 trillion by 2020". Frost & Sullivan,
2014. http://ww2.frost.com/news/press-releases/frost-sullivan-global-smart-cities-marketreach-us156-trillion-2020/

CET Technical Brief

IoT-enabled Smart Cities

14

University of California, Berkeley

Center for Entrepreneurship & Technology

15. "Self-Driving Cars (ELPP 2013) ". Fung Technical Report No. 2013.05.29.
http://www.funginstitute.berkeley.edu/sites/default/!les/Self_Driving_Cars.pdf
16. "SF Park Pilot Evaluation". City of San Francisco. http://sfpark.org/
17. "The Smart/Connected City and Its Implications for Connected Transportation". DOT
White Paper, 2014.
http://www.its.dot.gov/itspac/Dec2014/Smart_Connected_City_FINAL_111314.pdf

CET Technical Brief

IoT-enabled Smart Cities

15

University of California, Berkeley

Center for Entrepreneurship & Technology

BIOGRAPHIES
David Schaefer is the Director of Etch Process Engineering for the Customer Support
Business Group of Lam Research Corporation. He has supported Lam’s customers for
more than 15 years in several field and factory positions. In his current role, David
manages etch R&D lab operations including prototype and alpha builds, validation and
reliability testing, and product demonstrations.
Guilherme Chapiewski (GC) is Senior Director of Mobile Engineering at Yahoo. He
has 15 years of industry experience and outstanding track record developing highscalable and high-performance applications using a broad variety of programming
languages and technologies. During his 5 years at Yahoo, GC led multiple initiatives on
Social, Communications, Search, Mobile, and today is working on game-changing
products that don't exist yet. GC contributed with and created a few open-source projects,
have spoken in over 50 software conferences, have several software and design patents
and loves mobile phones and gadgets. More info at http://guilherme.it.
Joydeep Guha is Director of Engineering at Lam Research Corporation. In his 6 years at
Lam Research he led different groups in advanced R&D, Product Development and
Customer Technology. He has extensive experience in customer engagement in Japan,
Korea, Singapore, Taiwan and North America. Currently he leads an effort in
development of new etch product targeted for highly selective etch market. He received
his Ph.D in Chemical engineering in 2008.
Raju Bhargava holds an Electrical Engineering degree from NIT Srinagar, India and an
MBA from Delhi University. An engineer at heart, Raju has pursued a career at
companies with some of the best-engineered products like Philips, Weston, Samtel, ASA
Computers, and now Juniper Networks. He has also founded a financial outsourcing firm,
Global Upside, where he developed one of the first Finance-as-a-Service offerings for
large enterprises. Today, Raju works as Director of Business Operations for Juniper
Network's largest business unit. Outside of work Raju serves on the board of Association
of Strategic Alliance Professionals’ Silicon Valley chapter and other Not-for-Profit
organizations.
Sanjay Kumar is Director of Engineering at NetApp. He has 18 years of industry
development experience in embedded system and storage technologies. During his
12 years at NetApp, Sanjay has led multiple product developments in networking,
security area and Windows File Services for DataONTAP. His responsibilities in the
current position include team leader, planning, and overall execution for the Windows
File Services engineering organization, which is spread across in US and India.
CET Technical Brief

IoT-enabled Smart Cities

16

University of California, Berkeley

Center for Entrepreneurship & Technology

Yezdi Dordi works at Lam Research Corporation as a Technologist for the Chief
Technology Officer in a path finding role, identifying and developing technologies and
equipment to enable future high performance, low power and affordable semiconductor
devices (iPhone 9 maybe). He is a 35-year veteran of the electronics industry having
worked earlier at Applied Materials, LSI Logic, Digital Equipment and Rockwell
International and a graduate of Case Western Reserve University, Cleveland (MS Chem.
E) and the Indian Institute of Technology, Bombay (B. Tech).

ABOUT UC BERKELEY CENTER FOR ENTREPRENEURSHIP &
TECHNOLOGY
The Center for Entrepreneurship & Technology (CET) seeks to foster entrepreneurship
within the University and to bring Berkeley’s research capability to industry
collaborations. To these ends, the CET hosts multi-disciplinary research projects in
collaboration with industry stakeholders; as well as provides mentoring and support to
new Berkeley ventures.

National rankings consistently place UC Berkeley’s undergraduate and graduate
programs among the worl’s best. Berkeley is home to top scholars in every discipline,
accomplished writers and musicians, star athletes, and stellar scientists—all drawn to this
public university by its rich opportunities for groundbreaking research, innovative
thinking and creativity, and service to society.

CET Technical Brief

IoT-enabled Smart Cities

17

