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1. Motivation

In the twenty-first century, growth, economic value and competitive differentiation of cities
will increasingly be derived from people and their skills, creativity and knowledge, as well as
the capacity of the economy to create and absorb innovation. To compete in this new
economic environment, cities will need to better apply advanced information technology,
analytics and systems thinking to develop a more citizen-centric approach to services. By
doing so, they can better attract, create, enable and retain their citizens’ skills, knowledge and
creativity.

Competitive differentiation today is more likely to be based on the ability of the
workforce to create and absorb skills and innovation than on traditional drivers such as
available natural resources, physical labor or manufacturing prowess. As a result, the skills,
aptitude, knowledge, creativity and innovation of a workforce — which collectively can be
viewed as the talent pool in the economy — have become increasingly important drivers of
economic growth and activity.

Cities, as hubs of the global economy, are the focal points for this transformation. In the
immediate future, three interconnected factors will place even more emphasis on the role of
cities in talent-based economic development:

e The world is at an unprecedented level of urbanization.

e (ities contain an increasingly large share of the world’s highly skilled, educated,
creative and entrepreneurial population, giving rise to highly concentrated and diverse
pools of knowledge and knowledge-creation networks.

o Cities can support large-scale business and investment networks that create economies
of scale in absorbing and extending innovation.

Smart civic leaders will take advantage of the opportunities presented by the shift in
economic development drivers, while addressing the challenges of demographic changes.
They will alter their investment strategies from attracting and supporting mass labor pools to
creating systems of services designed to optimize the city around highly skilled, innovative
citizens and communities, as well as knowledge-intensive businesses. From building better
transportation systems to supporting creative innovation and technological research and
development, strategic design of public services systems can provide a supportive
environment for delivering a higher quality of life, making a city more attractive to a
knowledge-based population.



Building for this growth requires that cities improve their current service delivery
capabilities (as well as lay the foundation for new and expanded services) by making their
core systems — transport, public safety, government services, education and health —
“smarter.” This can be achieved through the application of advanced information technology,
analytics and systems thinking to improve how a city works and how it stimulates a thriving,
knowledge-driven economy.

While evidence indicates that job opportunities remain a primary consideration for the
highly skilled in determining where they want to live, we believe cities that focus
immediately on a few high-impact areas of improvement will be positioning themselves for a
two-fold benefit: they will become more attractive to highly skilled, innovative people and
communities; in turn, these people, communities and the businesses that support them will
simulate more growth, creating a fertile environment for sustainable growth.

2. Investments in making a city’s core systems smarter

A critical question facing cities, though, is how do the cities apply the steps and principles
outlined above in the most cost-effective and productive fashion? The answer of IBM is to
focus initially on four high-impact areas of improvement:

1. Reduce congestion in transport systems

2. Improve public safety by reducing crime and emergency response time

3. Streamline and tailor services for the citizen, including a heavy emphasis on education
and training

4. Enable appropriate access to healthcare data for better quality of care, early disease
detection and prevention.

In addition, cities will need to continue building on other core services agendas such as
(1) energy, water and environmental sustainability, (2) urban planning and (3) architecture.

They will also cultivate a systems-level view of the entire city that allows them to capture
the most value from their investments, optimizing improvements across different parts of the
city. They will need to better understand behavior patterns in their systems and not just
respond to events. Such improvements will derive from applying advanced technology
capabilities — collecting and managing the right kinds of data, analyzing patterns in it and
then optimizing system behaviors based on that analysis — as well as the policies that enable
them.

2.1.  Skills, knowledge and innovation: Key drivers of growth

In the aftermath of the recent global economic crisis, cities around the world face serious
economic challenges. Therefore, it is understandable that policymakers might be inclined to
prioritize the need for basic job creation over longer-term objectives. However, sustainable
economic vitality and effective methods to address near-term cost issues require cities to
develop a more strategic response to job creation. Cities must focus more on the quality of
jobs created — and the people who choose the city to create and fill those jobs — rather than
just on the quantity of new jobs.



The evidence strongly suggests the capacity of a city to create and absorb talent and
innovation into its economy will crucially depend on the delivery of core city services in a
citizen-centric manner.

Over the past decade, a global shift toward a knowledge-based economy has accelerated
dramatically. Superior talent — embodied in higher education, training, skills, creativity,
aptitude, innovation capacity, and the cultural and social skills of the workforce — is rapidly
becoming the key driver of economic growth and activity. The growing importance of higher-
quality skills and education in economic development between 1999 and 2007, which
includes the economic slowdown of 2001 to 2002, was proved. The data suggest that the
trend toward more skills and knowledge-intensive growth resists recessionary shocks.

In addition, the contribution of knowledge-intensive and skills-intensive sectors, such as
modern manufacturing and internationally traded services, to overall economic activity in
urban and regional economies has increased. During the next 20 years, this trend will
continue to gather momentum. As gross domestic product (GDP) is increasingly based on the
knowledge, creativity and ability of workers to innovate, the direct contribution of talent to
economic value is expanding.

This connection between talent and innovation and growth can be seen in modern
industries, characterized by greater skills and technology intensities, where the relationship
between growth in economic value added and skills, workforce education levels and
innovation has been changing dramatically in recent years. Instead of technology innovation
serving primarily as a strong substitute for labor, it is becoming a supportive enabler for
people and their skills, knowledge and creativity. This new relationship is forecast to
strengthen by over 70 percent by 2020. At the same time, evidence indicates traditional, less
skills-intensive industries are now on the cusp of a similar change.

As cities in rapidly developing economies continue to mature, talent becomes an
increasingly valued resource, especially when combined with technological innovation.
Demand for highly skilled, creative workers is expected to almost double by 2020 in mature
economies (the European Union example). Demand for low-skilled employees (less than
secondary education) is expected to decline dramatically — a major and rapidly accelerating
trend.

At the same time, diverse skills, aptitudes and experience, along with different types of
available education and training, are becoming crucial contributors to economic growth. Over
time, improved knowledge and diversification of the workforce mean better competitiveness
and lead to growth in knowledge intensity.

For cities, this translates into the potential for higher tax revenues and fees that can help
address current fiscal constraints. But it also implies increased demand by citizens for new
services that reflect the expanding role of middle and upper-middle classes. Many in this new
group of highly skilled, knowledgeable citizens come from a generation that has been brought
up with the Internet and has increasingly high expectations for service and transaction
convenience and flexibility and for an overall wider range of services. They will by nature
migrate to cities that allow them the flexibility and quality of services and better quality of
life that meet their standards.

2.2.  Increasing global competition among cities for talent and innovation



The number of highly educated international migrants around the world is expected to more
than triple, from 29.5 million workers in the 1990s to almost 99 million in the next decade. A
mobile pool of highly skilled workers already exists and is on the move within mature
economies — 35 percent of migrants to mature economies have a college/university degree.
Existing data indicates that these workers, unlike past waves of lesser-skilled migrants, do not
chase the possibility of opportunity. Instead, they elect to follow specific jobs and make their
decisions on location based on complex criteria, including considerations of financial and
career returns, as well as quality of life. Growth of this mobile pool suggests increasing
demand for the skills, knowledge, creativity and other attributes these workers bring to host
cities.

So while the number of skilled international migrants is likely to continue to rise, the
competition cities face to attract them could grow as fast or faster, especially as skills,
knowledge, creativity and technology innovation drive greater amounts of economic growth.
While it may seem obvious that cities competing on the basis of innovation and a viable
knowledge economy also must compete for an internationally mobile, highly educated
workforce, the entire picture is a bit more complex. Attracting this type of workforce is one
thing; retaining it is another.

A growing city cannot expect to import wholesale the highly skilled and knowledgeable
workers it needs. The city itself must cultivate a smarter citizenry, together with an academic
and business population, capable of absorbing and commercializing innovation — creating, in
effect, a holistic knowledge and innovation ecosystem. It is clear, then, that cities will face
intensifying competition, not just for a highly skilled class of citizens, but also for the right
and diverse mix of talents necessary for sustained growth.

3. Optimizing core systems for an innovation-enabling environment

3.1. Core systems play a crucial role in attracting and expanding skills and
innovation

As highly educated, innovative people choose where they want to live from many possible
urban locations, cities are engaged in a “battle for talent” for which many are often ill-
equipped. While wages are a primary factor influencing such decisions — and the equally
important decision to remain in a city — research from the World Bank indicates poor public-
service delivery, public safety issues or unemployment play a large part as well. Other
important factors include the local climate for available career opportunities and quality of
place: natural amenities, cultural options and a city’s environmental health.

Quiality of life and the attractiveness of a city are profoundly influenced by the core
systems of a city: transport, government services and education, public safety and health.
Therefore, these systems are critical for attracting, creating, enabling and retaining this new
kind of workforce and the innovation-enabling environment it requires to be productive.

While business location decisions have traditionally been determined by factors such as
costs, access to markets and raw materials, quality of life is now becoming an important
factor as well. Knowledge-based businesses, in particular, are sensitive to “push factors” such
as crime, environmental degradation and traffic congestion because they make some areas
less desirable to skilled workers. Efficient transportation facilities; high quality of life; and



school systems that provide good primary, secondary, tertiary and vocational education to
students and specialized training, post-graduate education and life-long learning opportunities
for workers can be more effective in attracting businesses than financial incentives.

As skilled, creative and diverse groups of workers are attracted to or stay in a location,
this improves the attraction and retention of innovative businesses. Relocation of firms,
establishment of new enterprises and improved functioning of existing enterprises can
collectively act as an engine of growth, while increasing employment and incentive to
improve skills. Conversely, cities can find themselves in a vicious circle where lack of skilled
and creative workers discourages attraction or retention of businesses, which, in turn,
depresses demand for skills.

Based on the research performed, it results that cities should focus on four areas to
succeed in attracting, creating, enabling and retaining talented workers and innovative
businesses:

e Reduce congestion in the transport system

e Improve emergency response and reduce crime

e Improve education delivery and streamline government services
e Improve access to patient-centric healthcare.

3.2.1. Reduce congestion

The management and operation of transport systems have an important influence on the
economy of cities. Well-managed, easily accessible public transportation attracts workers into
cities, brings commuters to and from work, and moves goods from where they are produced
to where they are consumed. Congestion negatively impacts the quality of life in a city by
decreasing personal and business productivity, lowering air quality and creating noise
pollution.

The financial impact of inefficient transport systems is considerable and will increase if
not addressed by cities:

e Congestion is one of the main urban transportation problems faced by almost all cities
and incurs significant costs, ranging from 1.5 to 4 percent of GDP.

e Congestion also affects public safety — globally more than 1.2 million people are
killed in transport accidents, and there are 50 million road accidents per year.

e Urban transport pressures are intensifying

Many cities are sitting on potential treasure troves of data that could help them improve
their transport systems. First, leaders need to assess the full range of what they already know
and then couple that with data being collected outside the traditional definition of their
portion of the transport system (adjacent service and infrastructure providers). For example,
mainline rail operators can link up with rapid transit operators to collect and collate data
reflecting usage of their systems to capture demand across the transportation network.
Similarly, they can equip their transport systems to collect data in real time that is not being
gathered today. Once obtained, careful analysis of integrated data will support, or even
suggest, new ways to reduce costs or more efficiently manage and deliver transport services.



One strategic approach to reducing congestion is to apply collected data and a systems
view to encourage increased use of public transport.

3.2.2. Improve emergency response and reduce crime

In mature and rapidly developing economies alike, the levels and quality of a city’s talent
pool — the education, skills, creative and innovation capacity of a city — can be directly
correlated with the overall levels of public safety. A recent study based on Brazilian data
shows that within urban populations, demand for public safety services increases with higher
individual education and higher average level of education in the area of residence.

Cities with lower crime and better emergency services find it easier to attract and retain a
diverse and higher-quality skilled workforce. The deterrent effects of crime and poor public
safety on foreign direct investment and domestic entrepreneurship, especially in skill-
intensive sectors such as internationally traded services, have also been documented in
rapidly developing economies. Today, information technology is being used as a primary tool
to improve the safety of citizens.

Crime prevention and emergency response both rely on getting the right information to
the right people at the right time. Smarter public safety systems can provide centralized and
integrated security surveillance and emergency response systems that collect information for
analysis in real time. This collected information can also be analyzed to understand patterns
of incidents so that cities lower the cost of the provision of emergency services or crime
fighting and prevention, while eliminating potential sources of problems.

Additionally, public safety systems lend themselves to being highly interconnected with
other city systems, such as health (emergency response systems, access to accident and
emergency units, etc.) and transport (traffic management) to enable cities to deliver a
coordinated response to a range of events, leading to improved citizen-centric services.

3.2.3. Improve education delivery and streamline government services

A strong education system focused on lifelong learning is critically important in a city’s
efforts to attract and retain skilled and diverse workers and helps improve the city’s overall
attractiveness and quality of life. The key to attracting and retaining talent is nurturing skills
and educating people so they can further absorb and extend innovation. A city’s
comprehensive education system — not just its primary school system — generates more
diverse skills and aptitudes through different types of education, training and cultural
experiences.

Studies show that education is a key push and pull factor in the decision to migrate. In
particular, access to quality education for children factors strongly in the decision for
households to leave or stay in a particular location. Tertiary education is just as important, as
colleges and universities help educate the creative workers and leaders of tomorrow —
entrepreneurs and knowledge workers who are often likely to remain in an environment with
a vibrant emphasis on lifelong learning.

However, the challenges facing education systems are daunting. School and higher
education institutions are straining under rising costs at a time when budgets are static or
shrinking in many cities around the world. Yet, demand for knowledge workers with
specialized skills is growing by 11 percent a year, and many jobs will require lifelong training



and continuous updating of skills. These trends, together with changes in technology,
commerce, politics and demographics, demand new approaches to teaching and learning.

Applying advanced information technology across the education system of a city provides
a means to improve the quality of education, increase access and reduce costs. Smarter
education enables learning services and resources to become more interconnected and
seamless. Decision making is influenced by intelligent insight based on an integrated view of
available and newly collected data: information about individual students’ needs, skill gaps,
prior learning, range of available educational experiences, etc. — all available for analysis and
central to the teaching process. Smarter education helps reduce administrative costs and
inefficiencies and reshapes learning around the two key components of any education system:
the student and the teacher.

3.2.4. Improve access to patient-centric healthcare

Improving healthcare in cities is an urgent priority. Healthcare demand continues to grow, as
urban areas worldwide gain 67 million people a year. But health and well-being are not just
crucial components of a city’s overall survival and attractiveness. They are fundamental to
the quality and productivity of a workforce — especially a workforce that must be able to
think and innovate at peak capacity at all times to help the city economy grow.

Smarter healthcare systems integrate various aspects of often disparate healthcare
delivery mechanisms, making use of electronic patient records and streamlined processes.
These elements of smarter healthcare lead to improved quality of life by reducing risks,
provide more patient-centric services tailored to individual needs and improve access to
healthcare. Smarter healthcare’s optimization around the patient actually increases efficiency,
reduces errors, achieves better quality outcomes and saves more lives. And, by extension,
smarter healthcare supports a more productive workforce as it reduces risks to health and
improves general well-being.

3.2.5. Cultivating a cross-systems perspective to optimize investments

As almost each cursory investigation of a city’s core systems has revealed, the challenges
cities face in their core systems are interconnected. For example, a reliable, well-run
transport system does not just reduce congestion. It improves the health of a city’s citizenry
by reducing carbon dioxide emissions, stress and vehicular accidents. It frees up more time
for people to work — or to relax. Some cities have even seen significant increases in retail
sales as vehicular traffic has decreased.

Forward-looking cities that fully leverage the improvements in efficiency and effective-
ness from smarter core systems must therefore adopt crucial principles of systems thinking:

e Seek to understand behaviors in their systems and not just respond to events.

e Look for and make connections to other related city systems to understand root causes
of problems, the total value changes to systems behavior can have and multi-pronged
strategies for effecting those changes.

e Recognize the value of making the right kinds of information widely available outside
their specific domains and to the innovation-enabling ecosystem that is driving the
city growth.



The last principle is noteworthy, as it acknowledges that optimizing the integrated
management of smarter urban systems and making the information and knowledge it
uncovers available also helps optimize the overall performance of a city for its base of
diverse citizens. It, too, is an example of “citizen-centric” optimization of the city.

4. Steps that should be taken next by city leaders

Growth for cities in the twenty-first century will increasingly be driven by people — the skills
and knowledge of a highly educated, innovative workforce — and by the ability of citizens and
city economies to absorb, commercialize and extend innovation. Cities that want to thrive
will need to plan, invest and work to improve their core systems with this in mind. There are a
few basic steps and consistent guiding principles to help direct them to make such
improvements, especially in times of extreme financial constraints.

4.1. Decide what the city should be — determine its brand

Identify the city’s differentiating strengths that will attract skills, knowledge and creativity.
Create a strategy that emphasizes these strengths.

Prioritize investments in core systems: transport; government services and education; public
safety and health; as well as energy, environmental sustainability, urban planning and design
in line with the strategy.

4.2. Adopt policies conducive to skills, creativity and knowledge-driven growth

e Attract internationally mobile talent by enhancing quality of life services and services
responsiveness to changes in demand.

e Create a domestic talent base by offering education services and training, with
significant emphasis on investing in education infrastructure.

e Enable better opportunities for deploying skills and abilities to help citizens realize
their potential by using better deployment of data collection and analytics on changes
in the labor force and skills supply and demand.

e Retain the existing base of talent to reduce potential “brain drain.”

4.3. Optimize around the citizen

e Begin to shift from standardized, uniform services to a model for the delivery of
tailored services that meet individual needs.

o Create digital linkage across city core systems and the analysis and actions triggered
by patterns in the data.

e Develop a clear and transparent system of user fees and charges that reflects the real
costs of providing citizen centric services, thus encouraging both more direct demand
for services management by the citizens and lower costs burden on public finances.

4.4. Employ systems thinking in all aspects of planning and management

Consider problems, solutions and the value that improvements will create in the context of
related and interconnected city systems, not just within the confines of one area of operation.



e Identify, map and appeal to constituencies essential to the success of city
improvements, especially those that may be outside traditional city systems bounds.

e Focus on system behaviors instead of singular events and examine multiple
approaches to changing system behaviors.

e Fully leverage the value of data, data analytics and systems thinking across systems
by making information widely accessible to citizens.

4.5. Develop and apply information technologies to improve core city systems

The most important question facing cities, then, is, how do they improve these core systems
in the most cost-effective and productive fashion? The answer: focus on leveraging the power
of the vast amounts of real-world data they already collect about the behavior patterns of the
city’s people and systems, taking care to equip their systems with three basic levels of ability:

e Collect and manage the right kind of data.
e Integrate and analyze the data.
e Based on advanced analysis, optimize the system to achieve desired system behaviors.

Recognizing talent — skills, knowledge, creativity and innovation ability — as an ever
more important driver of sustainable growth implies significant changes in how we think
about managing and improving cities. It shifts our thinking from appealing to mass audiences
to appealing to individual citizens en masse. Modern information technology makes this
seemingly daunting challenge not only practicable, but also, over the long term, cost effective
and prudent.

Cities that adopt this thinking and make such wise investments now to build a smarter
city can position themselves to thrive. Those that continue to invest in traditional
infrastructure improvements designed for a mass population are very likely to struggle.
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