
Chapter 2
Global Urban Competitiveness:
Theoretical Framework

2.1 Introduction

As mankind enters an era of globalization and urbanization, the importance of cities
has grown, with competition between cities becoming increasingly intense. The
competitiveness of cities is clearly an important topic for theoretical propositions.
Cheshire (1986) was the first to investigate and pay attention to the reasons and
problems that led to the declining competitiveness of some European cities. Porter
(1990) is the most renowned expert on competitiveness research. His study on the
competitiveness of nations is also applicable to cities. Kresl and Singh (1995) later
conducted an in-depth investigation to study the competitiveness of 24 metropolitan
areas in the United States. Not long after that, some academics had a theoretical
discussion on the topic of urban competitiveness, and Begg (1999) made his case
for an antithetical system based on the issue of urban competitiveness. A growing
number of academics have begun to study urban competitiveness since then
(Pengfei 2010).

For the study on urban competitiveness, it is very important to measure the
extent of urban competitiveness and to analyze the factors contributing to it. As
urban competitiveness is a composite concept, no single indicator can be used in its
measurement. A few academics have attempted to use single indicators like labor
productivity (Porter 1990), GDP per capita or economic growth (Kitson 2005) as
alternative measurements of urban competitiveness. Most academics used com-
posite indicators to create an urban competitiveness index. Some academics and
organizations tried to combine input and output factors of urban competitiveness to
create an index for its measurement. Even more academics and organizations
(Rondinelli and Vastag 1996; Kela-oluosi 2005; Tuerck 2002; Sharma 2006; Cho
2006; Diaz 2001; Shen 2002) put together the factors affecting urban competi-
tiveness to build an index for measuring urban competitiveness. Even though the

© China Social Sciences Press and Springer Nature Singapore Pte Ltd. 2017
P. Ni et al., Cities Network Along the Silk Road,
DOI 10.1007/978-981-10-4834-0_2

15



factors affecting urban competitiveness are generally similar, the advantages
are different for each city, or at the very least for different types of cities
(e.g. differences in development stage, industrial structure, natural resource
endowment and city size). Therefore, the factors affecting urban competitiveness
are not the same, with different levels of influence. As such, it is obviously
impossible to measure and reflect the urban competitiveness of all sample cities
accurately using the same type of indicators and giving them the same weight in
creating the urban competitiveness index.

The factors affecting urban competitiveness are complex and multi-dimensional.
Academics combed through and analyzed different perspectives around factors that
affect urban competitiveness respectively, such as controllable and uncontrollable
factors, economic and strategic factors structural and dynamic factors (Sotarauta 2001),
economic, social and environmental factors (Duffy 1995), internal and external factors,
main city and environmental factors, and supply and demand factors (Porter 1990).

The evaluation of urban competitiveness is theoretical and it is a core issue that
relevant sectors are interested in. This is because an evaluation of urban competi-
tiveness allows a city to know its own competitive edges, disadvantages, problems
and conditions in comparison to other cities. Investors and enterprises can under-
stand situations that affect commercial factors in related cities and residents can
have knowledge of their current welfare entitlements and future opportunities. The
realistic importance of urban competitiveness evaluation attracted international
organizations, national governments, companies and organizations, and academics
of different nationalities to embark on the study of this topic and its actual mea-
surement. Currently, a growing number of organizations are involved in such study
and measurement. These organizations evaluate relevant cities from different per-
spectives, using different indicators and methods, providing governments, compa-
nies and residents with a lot of valuable information about cities (see Table 2.1).

There are some overall commonalities in the theoretical models and indicator
systems of the above authors, which reflect the key areas involved in urban com-
petitiveness: economic performance and standard of living, indicators related to
urban environment attractiveness, such as human resources, technological inno-
vation, external economies, economic structure, economic aggregation, etc.
However, due to the fact that the authors are studying this from different angles and
focus on different things, they come with varying degrees of flaws and biases.

2.2 Determining Mechanism

A city is an unofficial and open organization consisted of people, private sectors,
quasi-public sectors and public sectors. In a city, enterprises organize their
employees to create and provide private products and services for local and external
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markets; public sector organizations create and provide localized public products
and services. Together, they form a compound structure in the relatively inde-
pendent space of the city.

2.2.1 Determining the Competitiveness of a Single City

In reality, the business choices of a company are determined based on the envi-
ronmental conditions of the region it is located in, and these choices in turn
determine the value-added created by the companies. As for a city, the element
environment and external elements that can be effectively used determine the size,
structure and efficiency of the city’s industrial system (including industries and its
different links); and the condition of the industrial system determines the ability of
the city to create value. The combination of various influencing factors determines
the choice of industrial system of an urban company cluster and the value-added it
creates.

Table 2.1 Urban competitiveness evaluation of world cities

Approach Author/organization Composites No. of
sample
cities

No. of
indicators

Output Organization for Economic
Co-operation and Development

1 78 1

Peter Kresl (USA, 1999) 3 24 3

Ni Pengfei (China, 2001) 6 200 12

Cho Dong-Sung (South Korea, 2006) 3 75 5

William Lever (England, 1999) 3 3

Input Ni Pengfei (China, 2003) 12 60 199

Douglas Webb (World Bank, 2000) 4 75

Augusto (World Economic Forum,
2005)

3 55 40

David Tuerck (USA, 2002) 8 50 37

Abhishek Sharma (USA, 2006) 2 21 27

Cho Dong-Sung (South Korea, 2006) 5 75 90

Alvin Diaz (Philippines, 2001) 7 65 71

Shen Jianfa (Hong Kong, China, 2002) 3 286 52

Input–
output

Robert Huggins (England, 2003) 3 44 7

Core Urban City Workgroup (England,
2004)

6 50 21
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2.2.2 Global Comparison of Urban Competitiveness

In the context of global integration, there are so many urban areas around the world.
Different cities are naturally different in their overall merits and elements. There are
also differences in costs. It costs differently for a city to reach out to and make use
of external elements. In an open economy, there is difference in the competitive
advantages of various cities that arise from differences in key elements, resulting in
the industrial differences and division of labor between different urban areas. The
size, level, structure and efficiency of industrial systems in the corresponding cities
thus vary widely, and the value-added they create is also very different. From a
company’s point of view, a global company may set up its global industry chain
based on how key elements are distributed in different cities, and this will form the
company’s global value chain. From a city’s point of view, a system formed on the
basis of how key elements are distributed in different cities around the world
determines the industrial network of global cities, and the distribution of this
industrial network in different cities around the world determines the global value
chain.

2.2.3 Changes in Global Competitiveness and Patterns

As population, companies and some important factors of production can move
between cities, the differences in element endowments of cities lead to different
potential benefits. Therefore, not only are there division of labor, cooperation and
trade between cities, there is also complicated and diverse competition going on.
Competition leads to the flow and redistribution of resources and elements across
different cities, seeking maximal overall interests. Economic systems favor a state
of general equilibrium, which includes the equilibrium of urban spaces. However,
as elements, environments, as well as the overall merits of cities all keep changing,
resources, factors, and industries tend to be redistributed in spatial terms, shifting
the overall trend from one state of equilibrium to another.

Figure 2.1 is a simplified illustration: City A’s open system of key elements is
formed through attracting elements, industries and even wealth from City B and
City C, as well as through making use of B and C’s element environments and
industrial cooperation with B and C, and this fosters an open industrial system that
creates City A’s value system and forms its urban competitiveness; City A’s value
system and industrial system also exert influence on its own element system amid
global competition. The same is true for City B and City C.

The competitiveness of various cities is determined at the same time in the midst
of cooperation and competition of their element environments, industrial systems
and value gains and the situation changes constantly.
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2.3 Conceptual Framework

According to mechanisms of urban competitiveness and development, a city’s
global competitiveness (potential competitiveness) can be seen as its ability to
attract, contest, own, control and transform resources, and to contest, seize and
control the market, creating greater value faster, more efficiently and more sus-
tainably, in comparison with other cities in the process of cooperation, competition
and development.

From the perspective of element environment, with reference to the national
economic cycle model and the national competitive advantage model of Michael
Porter, We hereby establish an urban competitiveness model encompassing six
latent variables:

UC ¼ f EQ;LE;LD;LC;GC; SE;HEð Þ

UC stands for urban competitiveness, EQ for enterprise quality (i.e. the merits of
a city); LE for local elements (i.e. the city’s local supply of elements); LD for local
demand (i.e. the city’s local market demand); LC for internal structure (reflecting
links and clusters within the city); GC for global connection (the city’s commu-
nication with external bodies to utilize elements and market of these external
bodies, and to face opportunities and threats from these external markets); SE for
software environment (institutional arrangements and environment for exchanges);
HE stands for hardware environment (the local infrastructure and ecological con-
ditions). These six latent variables contribute in different ways to urban competi-
tiveness but each and every one is indispensable.

This model centers on the overall merits (quality) of a city, its internal and
external links, the systems for interactions and exchanges and its supply and
demand to take into consideration a variety of factors: the city and its environment,
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Fig. 2.1 Determination urban competitiveness
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supply and demand, existing stock and increment, short-term and long-term factors,
static and dynamic factors, software and hardware, internal and external factors etc.
(Fig. 2.2).

2.4 Indicator System

The six latent variables mentioned above point to six areas, all of which contain
several specific factors of urban competitiveness. Taking hold of key factors and
ensuring data availability, we selected a total of 22 indicators to construct the urban
competitiveness indicator system (see Table 2.2).

2.5 Research Methodology

2.5.1 Definition of a City

A city usually means an area of residential neighborhoods with a high degree of
urbanization. However, the specific definition and scope of a city are different from
country to country. A city is defined in this report as a residential area under one
administrative center that includes urbanized areas and may also include suburbs or
villages. From this definition, it is obvious that we are looking at cities from the
administrative perspective. It needs to be noted that due to issues with data avail-
ability during the process of the research, some individual cities have been clas-
sified as urbanized districts, while some other cities are classified as metropolitan

Local
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Environment

Software 
Environment

Local 
Demand

Global 
Connection

Enterprise 
Quality

Fig. 2.2 Global urban
competitiveness: determining
factors
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Table 2.2 Global urban competitiveness indicator system

Category Indicator Data source and index composition

I1
Company
strength

I1.1
Multinational
company index

The data is taken from Forbes Global 2000, with
additional points assigned to ranked companies in the
city and multinational companies, 5 points for global
headquarters, 4 points for continental headquarters, 3
points for country headquarters, 2 points for regional
headquarters, and 1 point for city headquarters

I1.2
Forbes 2000 total

Company total on the Forbes Global 2000 list (2011)

I1.3
Industrial structure

According to relevant information and scores given by
experts in the relevant disciplines

I1.4
Industrial standard

According to relevant information and scores given by
experts in the relevant disciplines

I2
Local
elements

I2.1
No. of patents

The data is taken from the World Intellectual Property
Organization (WIPO) website (https://patentscope.
wipo.int/search/en/search.jsf)

I2.2 Unemployment Relevant statistical data of countries and cities (2011)

I2.3
Bank index

Number of financial enterprises in Forbes Global 2000
(2011)

I2.4
University rankings

Ranking of world universities (Webometrics Ranking)
(2011)

I3
Local
demand

I3.1
Population

Relevant statistical data of countries and cities (2011)

I3.2
GDP

Relevant statistical data of countries and cities (2011)

I3.3
National per capita
income

World Bank website data (2011)

I4
Software
environment

I4.1
Crime rate

United Nations International Centre for the Prevention
of Crime statistical data reported by the governments of
the respective countries http://www.uncjin.org/
Statistics/WCTS/wcts.html

I4.2
Language diversity
index

Measured by on the language diversity of hotels in each
city with four stars and above (2011)

I4.3
Ease of doing
business

Global Business Environment Report published by
World Bank (2011)

I4.4
Ratio of central
versus local taxation

Relevant statistical data of countries and cities (2011)

(continued)
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areas. We have included special notes regarding this at the relevant sections
accordingly. Those without special notations are all cities based on an adminis-
trative definition.

2.5.2 Sample Cities

Evaluation of global urban competitiveness then proceeded to the selection of the
cities. The diversity and typicality of samples contribute to the accuracy and value
of research results and 505 cities from around the world were selected as sample
cities for the purpose of this report. The sampling process is detailed below:

Firstly, for a preliminary round of screening, a brief study was conducted on
cities in various countries and regions across the six continents, with major cities as
candidates.

Table 2.2 (continued)

Category Indicator Data source and index composition

I5
Hardware
environment

I5.1
PM 2.5 emissions

Information on the World Health Organization
(WHO) website on the urban air quality figures (2011)

I5.2
Benchmark hotel
prices

The data is obtained from searching on the Holiday Inn
site (http://www.holidayinn.com/hotels) and calculat-
ing the average value of 4–5 medium prized prices.
Newly added website: http://www.booking.com

I5.3
Ease of road travel

The data is based on Holiday Inn using Google search
(the nearest Holiday Inn to the city center is found and
its nearest distance, time and cost of travelling to the
airport, metro/railway stations and the city’s
administrative offices are calculated

I5.4
Distance from sea

The distance of the city from the nearest harbor is
calculated according to the coordinates
(latitude/longitude) data obtained from Google Maps
(2011)

I6
Global
connection

I6.1
Multinational
company connection

The data is taken from Forbes Global 2000 calculations
(2013)

I6.2
International
reputation index

The data is taken from searching, on Google, the
English names of cities or English websites on the
cities (http://data.worldbank.org.cn/indicator/NY.GDP.
MKTP.CD)

I6.3
No. of air routes

The data is taken from the websites of the various
airports in cities, Wikipedia and relevant data on the
International Air Transport Association (IATA)
website (2015)
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Secondly, with the aim of including a total of 505 sample cities, the number of
sample cities in each country or region was determined on the basis of population
and per-capita income.

Then, select sample cities from each country or region involved based on the
principle of searching from the largest to smallest, best to worst, and highest to
lowest.

Lastly, necessary adjustments were made to ensure the availability of accurate
and standard statistics for every sample city.

The 505 cities selected according to the above steps spread across the six
continents, 130 countries and regions, including 186 Asian cities, 143 European
cities, 100 North American cities, 36 African cities, 28 South American cities, and
12 Oceanian cities. Based on the development stage of the cities determined by
their GDP per capita, the 505 cities were divided into four groups. There are 91
cities with GDP per capita of more than USD 40,000, 72 cities with GDP per capita
between USD 30,000 and 39,999, 74 cities with GDP per capita between USD
10,000 and 29,999, and 268 cities with GDP per capita below USD 10,000. The
505 sample cities are basically representative of cities today in different parts of the
world and at different development stages. Please refer to the Consolidated Global
Urban Competitiveness (Potential Competitiveness) Index in Chap. 1 for the list of
the 505 sample cities.

2.5.3 Data Sources

The global urban competitiveness study requires a large amount of high-quality
data. Data collection started in July last year to organize the translation and col-
lection of data in many languages, including English, French, German, Spanish,
Portuguese, Italian, Arabian, Russian, Japanese, Korean etc. from various channels,
including official statistical publications, official websites and academic research
findings. In this process, we also received a lot of help from researchers and
research organizations from other countries, as well as students abroad. After nearly
half a year of searching and collation, we covered a decent number of indicators. To
address the differences in statistical standards in different countries, we first delved
into the statistical data and standards of international organizations such as the
statistical distributions of the United Nations Statistics Division (UNSD), World
Development Indicators of the World Bank and the Organization for Economic
Co-operation and Development (OECD) database. Then, the actual situation of the
various countries were consolidated to establish a statistical standard that is sta-
tistically appropriate, easily comparable and with a most extensive coverage, before
applying such standard to the data collection and processing stages to arrive at a
unified database of 505 international cities. The measured data of the 22 indicators
used here was mainly obtained from three sources. The statistical organizations of
various countries, international statistical organizations, international research
organizations or thematic reports and research data of companies are also major
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sources of data for this report. Please refer to the GUCP database for specific details
of these sources and notes on the indicators.

Nevertheless, due to the restrictions of subjective and objective conditions, some
of the more unique cities had to be removed and some of the key indicators had to
be adjusted or deleted. These are regrettable imperfections for this project and we
hope that there will be breakthroughs in future research work.

2.6 Evaluation Method

The integration of multiple indicators is a mathematical challenge. The current
methods and ways of measurement for the urban competitiveness index are: prin-
cipal component analysis, factor analysis, analytical hierarchy process and variance
analysis. However, they are not without flaws. The research combined these
methods to get the best result possible.

Firstly, run the various indicators through a non-dimensional process. The
dimensions for various indicator data on global urban competitiveness are different
and it is necessary to conduct non-dimensional processing of all indicator data. The
research utilizes 4 methods: Standardization, indexing, thresholding and
percentaging.

Standardization Formula: Xi ¼ ðxi þ�xÞ
Q2 , in which Xi is the value of xi after con-

version, xi is the raw data, �x is the average value, Q2 is the variance, and Xi is the
data after standardization.

Indexing Formula: Xi ¼ xi
x0i
, in which Xi is the value of xi after conversion, xi is

the raw value, x0i is the maximum value, and Xi is the index.

Thresholding Formula: Xi ¼ ðxi�xMinÞ
ðxMax�xMinÞ, in which Xi is the value of xi after con-

version, xi is the raw value, xMax is the maximum sample value, and xMin is the
minimum sample value.

Percentaging Formula: Xi ¼ ðniÞ
ðni�NiÞ, in which Xi is the value of xi after conver-

sion, xi is the raw value, ni is the number of sample indexes lower than xi, and Ni is
the number of sample indexes other than xi that is higher than or equal to xi.

Secondly, calculate the tier-2 competitiveness indexes. Adding weights to the
various indicators that were processed non-dimensionally to obtain various com-
petitiveness sub-indexes. The formula is:

zij ¼
X
j

zij

zij represents the various competitiveness sub-items; zij represents the various
indicators included in the competitiveness sub-items.
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Thirdly, calculate the overall global urban competitiveness scores and
rankings. The report utilizes principal component analysis to calculate the overall
global urban competitiveness scores and to rank the cities according to the overall
scores. The calculation method and steps are given below:

(1) Matrix for calculating covariance

Covariance matrix for the calculation of sample data: R ¼ ðsijÞp � p, of which:

Sij ¼ 1
n� 1

Xn
k¼1

ðXki � �XiÞðXkj � �XjÞ i; j ¼ 1; 2; � � � ; p

(2) Determination of the eigenvalue ki of R and the corresponding orthogonal
unit eigenvector ai

The larger first m eigenvalues of R, k1 � k2 � � � � km � 0, is the variance corre-
sponding to the first m principal components, the eigenvector unit ai corresponding
to ki is the co-efficient of the original variable of the principal component, Fi. The
ith principal component, Fi, of the original variable:

Fi ¼ a0iX

The variance contribution rate of the principal component is used to reflect the
amount of information, ai:

ai ¼ ki=
Xm
i¼1

ki

(3) Selection of principal components

Finally, a few principal components need to be selected, i.e. F1, F2...; the deter-
mination of m in Fm is achieved through cumulative contribution of variance G(m):

GðmÞ ¼
Xm
i�1

ki

,Xp
k¼1

kk

When the cumulative contribution is greater than 85%, the information is con-
sidered to be a substantial reflection of the original variable, and the corresponding
m is the first m principal components extracted.

(4) Calculation of principal component loading

Principal component loading reflects the degree of interrelation between principal
component, Fi and original variable Xj, the loading lij (i = 1, 2,…, m; j = 1, 2,…, p)
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of the original variable, Xj j ¼ 1; 2; . . .; pð Þ on the principal components Fi (i = 1, 2,
…, m).

lðZi;XjÞ ¼
ffiffiffiffiffiffiffiffiffi
kiaij

p ði ¼ 1; 2; � � �m; j ¼ 1; 2; � � � ; pÞ

In the principal components results analyzed by the SPSS software, the “com-
ponent matrix” reflects the principal component loading matrix.

(5) Calculation of principal component scores

Calculation of the scoring of the sample on m number of principal components:

Fi ¼ a1iX1 þ a2iX2 þ � � � þ apiXp i ¼ 1; 2; . . .;m

Indicator dimensions are often different during practical application. It is,
therefore, necessary to eliminate dimensional influence before the calculation of
principal components. There are many ways of eliminating dimensional influence in
data. A common method is the standardization of raw data, and to convert the data
using the following formula:

X�
ij ¼

Xij � �Xj

Sj
i ¼ 1; 2; . . .; n; j ¼ 1; 2; . . .; p

of which: �Xj ¼ 1
n

Pn
i¼1

Xij; S2j ¼ 1
n�1

Pn
i¼1

Xij � �Xj
� �2

2.7 Special Notes

Urban competitiveness is a profound and complex topic and looking at it from
different perspectives, using different methodologies or targeting at different pop-
ulation groups can generate different conclusions. The evaluation system for global
urban competitiveness is built upon the model created by Dr. Ni Pengfei in China
Urban Competitiveness Report and improvements were made by taking into con-
sideration the latest development trends in the world’s urban areas and the many
factors affecting urban competitiveness, as well as research work of other organi-
zations and institutions around the world on national and urban competitiveness,
encompassing theories in urbanization, urban economics, spatial economics, etc.
The analytical framework and main thoughts on competitiveness in this book is of
the same strain as that found in China Urban Competitiveness Report, learning
much from it in setting up the indicator system. However, due to changes in
research subject, research topic and target audience, as well as limitations during the
process of data collection, the competitiveness evaluation system and calculation
method in this book is slightly different from the one found in China Urban
Competitiveness Report. In the spirit of academic prudence, the results and main
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conclusion indicated by the indicator system in this book are not directly compa-
rable to those in China Urban Competitiveness Report. We suggest that readers
view the two studies as a gauge of urban competitiveness from different angles and
levels.
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