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Abstract

Stagnant wages, lack of opportunities and constant decay of certain region in the last
decades brought a huge wave of political backlash that pushes policymakers to deliver
growth solutions to those who feel left behind. At such times, the research of regional
economics becomes ever more important. Most studies provide insights into mathematical
patterns of scaling of physicality, the concentration of specific industries or the trends in
particular regions. Few studies test multiple different variables altogether and very few
look at the transferability of the findings to other regions and to other time periods. This
thesis explores the relevance of historical and recent predictors and tries to provide a
comprehensive analysis on recent trends in the growth of U.S. productivity to fill the
critical gap of recent developments while controlling for some historical characteristics.
KEYWORDS: (Regional Growth, Innovative Cities, Regions and Human Capital,
Creative Class)
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Introduction
The question of how to build greater cities and the fascination around the innovative
fertility of vibrant urban environments have always attracted many artists and thinkers.
Pioneers of economic thinking, such as Smith and Ricardo, all have pointed at the power
of urban center as the aggregators of great industry and talent (Samuelson, 2014). Centuries
later, modern thinkers like the Nobel winner economist Paul Krugman still writes on the
same fascinating qualities of these human habitats (Fujita et al, 1999).
Although the science of analyzing these questions, Regional and Urban Economics,
is still young after, first initiated by Walter in the early last century, the field has come a
long way. Both the scholars and policy makers still seek better answers to questions relating
to spatial economics. As long-term challenges are emerging with rising sea levels to aging
populations, even short term trends, some places are prospering while others are dying,
create unexpected series of political and social events across the globe. As these questions
are becoming more and more important in scale, the quest for finding them becomes more
eminent.
While some of the insights quantified like the mathematical models like the
Gibrat`s law, Zipf`s Law and Malthusian Theorems present some conclusions and
analytical answers about the macro level dynamics of large-scale human habitats, there is
still a large shadow on the inner dynamics of regions and the remedies for bettering them
in the face of change (Rozenfeld et al, 2008).
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Gibrat`s Law, a law suggesting that the growth of a region being independent of its
initial population, or Zipf`s Law showing the relative distribution of the size of the
population of cities across countries, seem to be able to explain certain scaling phenomena.
Furthermore, advancements in the theory, combined with more understanding biological
and physical system, even enable the explanation of the scalability of infrastructure
(Bettencourt et al, 2007). Yet, the answers to why such scaling phenomenon occur and how
do the urban centers differentiate from one another in growth success remain unanswered.
Studies exploring such variables, however, struggle to universal since they tend to
be very specific to a certain historical era and to certain regions. They show the important
certain geographic and demographic differences, such as proximity to resources,
geographic locations of industries and other important strategic hubs and transportation
portals for certain places on most occasions (Fujita et al, 1999; Krugman, 1991; Becker
et al, 1999). Results of such studies depending on the relative importance of certain
variables, fall short of being able to extend and transfer their insight into the recent
regional developments. One comprehensive historical study shows that the dynamics
behind growth explained through most studies are not transferable across broader
geographies and to recent times (Glaeser et al, 2011).
Most of the relevant work on the micro-dynamics, are still in progress and highly
debated. This thesis aims to develop a more accurate and objective method for analyzing
the comprehensive regional data that sheds light on both the recent and emerging trends.
Through scanning the contents of vast literature published on regional growth which
include both quantitative and cultural analysis, this thesis combines the theories and
findings of different scholars into a modified practical structures which aims to fill the gap
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in the literature for the recent developments. It tests the synthesis of these old and new
insights on a comprehensive data set comprising all U.S. county level data for the last 4
decades.
The thesis comes, after reviewing the literature carefully, to the conclusion that
most variables have waxed and waned in history for their importance and the recent
developments can essentially be explained by the rise of knowledge-intensive and creative
industries. It realizes that more and more scholars capture the attention to the rising
importance of human capital and the social aspects of the economy. The study, then, looks
closely at the work on such phenomena and extracts the essential theories from such studies
for constructing this model.
The study essentially forms as a series of analysis which focuses on the effects of
change in human capital and the social networks on the productivity growth in the last four
decades. It looks at both the results of such analysis for each decade and across all decades.
The thesis focuses on the last four decades after realizing the emergence of human
capital and social network density theory as a relevant predictor in the last couple decades.
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Literature Review
Literature review section explains the process of understanding and refining of the
final reasoning behind the methods and hypothesis of this analysis.
First, the study of spatial economics, just like any other field of economics deals
with the study of the allocation of limited resources. An area, a region, or a city uses certain
input variables to produce an output resource. The economy of a region behaves a like a
firm. It can be modeled as a production function.
The theory behind most regional economics looks at certain elements as the input
variables to understand their effects on overall results. This section explains the most
prominent theories and rationale around such analysis in the past. Then it will explain why
this thesis chooses to employ certain theories, data sources, and methodological practices.
First, the economics of agglomeration opens the door to regional economics
Economics of Agglomeration
Clustering is the backbone of formation of regional economics. Agglomeration of
certain production elements like the capital, labor, knowledge and technology forms the
backbone of regional sciences. Both the earlier economists and the modern ones keep
theorizing and finding further evidence for the benefits of agglomeration of industries,
labor and other factors in economic wellbeing (Samuelson, 2014; Ellison & Glaeser, 1997;
Krugman, 1991; Hanlon, 2017).
From the first mentioned pin factories to clustering of certain industries with similar
needs seen in early 20th century Detroit and now Silicon Valley, the clustering of certain
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industries with similar needs is observed to create economies of scale and increasing
returns (Holcombe, 2012).
Studies show while competition for market share and sometimes congestion in
demand can create inefficiencies, the agglomeration creates a force for prosperity because
they create a lot more using less resources. Most conclude that this efficiency is the reason
why cities exist. (Krugman, 1991; Feldman, 1999)
Furthermore, others looking at the other side of the coin that was previously underlooked, show that density of networks established between people and workers create
significant positive externalities because of the social characteristics of the economy.
(Allen, 2003; Eagle et al, 2010; Granovetter, 2005; Pan et al, 2013; Burt, 1995; Reagans
& Zuckerman, 2001; Jaffe et al, 1993).
Studies show that just like the clustering of industries, clustering of educated
people, skilled people, and idea-creators are increasingly becoming more important factors
that drive the growth of innovation and productivity (Feldman, 1996). Driving recognition
from many studies, agglomeration establishes itself as the core of the regional growth with
directing more attention to the agglomeration of talent and knowledge.
Historical Predictors of Urban Growth
Having the agglomeration as one of the core elements of regional growth brings the
scope to look for what type of clustered variables to look for.
A recent study goes on a historical analysis to determine the relevance of eclectic
mix of factors in historical growth for different US regions in different time periods. They
find that earlier 1800s were a time of agricultural importance so that wherever there was
good agricultural land people have emigrated there and the emergence of Northeastern US
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and prospering of great lakes were no coincidence. Despite the cold weather, the ability to
transform surplus stayed relevant and important. The industrial revolution flourished in
areas with high population concentration where the labor was abundant. Big cities like New
York and Chicago has thrived. Highway system and betterment of transportation
decentralized the growth. The effects of the climate, proximity to certain geographic
regions and the initial levels of physical and intellectual capital were all decade and specific
region dependent. (Glaeser et al, 2011).
This brings the question to what is the most relevant and important determinants of
today`s regional growth.
Human Capital Theory
One of the factors whose agglomeration is scrutinized more and more, the
concentration of knowledge.
Studies around the theory of human capital show that the people in a region carry a
non-physical capital that is important to the growth. This capital is defined as the skillset
and knowledge base of the educated people. While before pre-WW2 regional data for the
United States, does not show a significant relationship between the education levels and
the growth of a region, more recent data from today show that there is strong evidence to
being confident in the importance of educated people in an area. From sociologists to
economists, there is a wide consensus that a creative knowledge-base and educated
professionals seem to correlate more and more with a regions wages, patent counts, and
population growth. (Glaeser et al, 2011; Simon & Nardinelli, 1996; Glaeser, 2000; Simon,
1998).
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Certain studies fervently argue and show evidence for the effect of positive
externalities created by clustering of such individuals. They claim that this clustering
creates a second a set of force for growth. They show that concentration of human capital,
in fact, creates spillovers which then amplify the knowledge-set of other workers. (Anselin
et al, 1997; Glaeser, 2011; Feldman, 2000; Jaffe, 1989; Audretsh & Feldman 1996).
Several other studies augment the validity of these assertions by proving evidence
for the importance of network formations and the underestimated effects of social
structures. In certain cases, they prove to be the reasons of a region`s resilience. (Eagle et
al, 2010; Granovetter, 1973; Granovetter, 2005; Burt, 1995; Reagans & Zuckerman, 2001;
Pan, 2013). Some add another layer to the human capital theory by showing that even weak
social connections established in a region, simply by being on the same communications
networks or living close to one another create a positive externality which correlates with
the population growth and even productivity growth. They also note that not only the
concentration of educated people but also the concentration people interacting with each
other yield enormous benefits to the production and usage of resources (Jacobs, 1984;
Glaeser, 1998; Glaeser, 2000; Rauch, 1993; Simon, 1998; Mathur, 1999).
The Creative Class
Another emerging theory today is the theory of the Creative Class. American urban
scholar and theorist Richard Florida has invented the idea of The Creative Class. In his
book, The Rise of the Creative Class he presents the idea that the new generation of
emerging professionals is more concerned with the lifestyle opportunities in a region rather
than the abundance of job opportunities present there. He identifies such people as the parts
of a new engine which drive the growth in income in the United States. He bases his
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reasoning behind the changing technology which relies on more creative and knowledge
heavy employees. Reflecting on his experiences as a faculty of young emerging
professionals, focus groups and researcher of others studies he has conducted, Florida
claims that an arbitrary class of professions whose job is to create new intellectual artistic
and technical forms and ideas are increasingly becoming the backbone of regional growth.
He combines sociological trends and studies with foresight on developing economic trends.
(Florida, 2012).
While the theory draws criticism from certain authorities, it is important to add the
creative class variable to the regressions wherever the data is available to try testing and
improving the quality of the model. The inclusion of the creative class variable would test
the validity and the relative importance of the creative class in the realm of human capital
theory.
Furthermore, none of the critics of creative class have provided counter statistical
evidence to his argument that higher concentration of this class was correlated with some
of the fastest growing counties and cities not only in population but also in income growth
levels. Through seeing the effects of the creative class predictors in the models, this
analysis will be able to determine the validity and the possible effects of the creative class
next to more traditional variables.
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Theory
After reviewing the vast amount of previous work done in the area of regional
economics and factors behind a region's growth, this study narrows its focus on the effects
of human capital and social networks on a region's growth. Deriving conclusions from the
works of others, this thesis becomes confident that the most historical factors which used
to be important predictors of regional growth are no longer statistically significant
predictors of regional dynamics (Gleaser et al., 2011).
Furthermore, more recent examples of research on these growth factors are
disproportionally focused on the importance of social networks and the clustering of human
capital factors (Glaeser et al, 2011; Simon & Nardinelli, 1996; Glaeser, 2000; Simon,
1998). Both the quantitative and the qualitative analysis of recent economic trends all point
to a phenomenon of groups of people being the determinant factors of economic growth.
Reviewing and trusting on the conclusion of many others, this study also observes
the importance of impact that the new generation is creating in the workforce. The thesis
expects serious and statistically significant consequences from the change in the landscape
of the workforce. The new members, millennials, should be the main consumers and
creators of this economy. The variables that are shown to be strongly correlated with the
millennials such as the desire to live in more concentrated urban environments or
educational attainment should be all contributing further to the importance of human
capital in the recent economy. (Florida, 2012; Winograd & Hais, 2011; Florida, 2002;
Knudsen et al. 2008; Boschma & Fritsch, 2009).
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Looking at the emergence of new technological and technical trends and the
analysis of rising importance of knowledge-based economy and social network density,
this study is confident that the modified version of human capital theory, social network
density and concentration of creative skilled people should be able to explain the recent
growth trends of U.S. counties for the last decades.
Unlike most other previous scholars who produced in this field, this study aims at
measuring the growth rate in terms of increases in the productivity of the region. Rejecting
the notion of using the sheer population size as a measure of a place`s growth, this study
looks at the improvement at the per capita income level. Per capita income reflects the
growth in a region from the technical and innovative advancements better than the
traditional variable population. By using income per capita, the study also fills in a void in
the previous research about productivity across all U.S. counties.
Besides being convinced about the importance of human capital, the other
important variable that this study wants to incorporate into this analysis is the importance
of social density which is taught to increase innovative knowledge spillovers. While most
studies uses different simulations of contagion or simulation models of individuals
interacting in a geographic boundary, this study sees the population density as a good
enough robust proxy for possibly being able to account for the effects of social structures
and knowledge spillovers.
Furthermore instead of simulating the social interactions on a model, this study
chooses to use the population density measured in person per square miles as a variable of
social networks and tie-density as previous studies already show that the social networks
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are a direct function and a proxy of population density (Eagle et al, 2010; Granovetter,
2005; Pan et al, 2013).
The thesis also expects that, already hypothesized by the scholars cited earlier, only
reliable predictors of comprehensive regional growth, an increase in human capital values
should be positively correlated with the per capita income growth and they should be able
to explain much of the recent growth. Each regression, therefore, should also be controlled
for the amount and shares of these variables to better measure the effects of the change.
This study, deriving confidence from the past research and new cultural and
technological trends about millennials, emerging technology and changing social norms,
expects to see a strong positive correlation between the human capital variables and the per
capita output of a region. It expects the change in concentration of human capital to
positively and statistically significantly affect the average productivity of each person in a
county.
It also expects the higher population concentration of people to reflect the mobility
of ideas and experiences in a region, it expects the spillovers from higher concentrations
of people and therefore industries to also create a positive impact on the output of the region
as more people using less resources to coexist intuitively can use the remaining resources
for more productive measures.
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Data and Methodology
What this research explores is the relevant and emerging factors behind the U.S.
counties` growth in terms of increasing efficiency of output per person. Through research
and review, it was seen that the discrepancy of analyses, lack of connectedness and lack of
analysis of recent comprehensive data between many researchers fail to answer the most
relevant question of what is important for a regions` growth for today and the future.
Combination of lack of comprehensive and extensive data, hyper-specialization on
certain industries and locations, lack of incorporated recent trends and little focus on
productivity related growth led this research to compile such comprehensive data on
relevant time frame, optimized from the past research, and test the more relevant variables
for the age of information and technology.

The Model
Models exploring the change in Income Per Capita with a change in Variables:

Empirical Model 1 (Without Creative Class)
∆ Inc = β0 + β1Inc + β2BAHolder + β3PopDen + β4 ∆ BAHolder + β ∆ PopDen + εi

Empirical Model 2 (With Creative Class)
∆ Inc = β0 + β1Inc + β2BAHolder + β3PopDen + β4 ∆ BAHolder + β5 ∆ PopDen +
β6CreClass + β7 ∆ CreClass + εi
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Modified models exploring the percentage change in Income Per Capita with
percentage change in Variables:

Empirical Model 3 (Without Creative Class)
% ∆ Inc = β0 + β1Inc + β2BAHolder + β3PopDen + β4 % ∆ BAHolder + β5 % ∆ PopDen +
εi

Empirical Model 4 (With Creative Class)
% ∆ Inc = β0 + β1Inc + β2BAHolder + β3PopDen + β4 %∆ BAHolder + β5 % ∆ PopDen +
β6CreClass + β7 % ∆ CreClass + εi

Dependent Variable. Personal Income Per Capita is used as the dependent variable. The
primary reason behind this choice is the ability of personal income per capita to be able to
capture the growth related to the improvement in technique and technology in the
production. For the purposes of a good balance of comprehensiveness and availability, the
personal income per capita is much better choice than the population growth or median
income.
The closest competitor, median income, usually lacks the ability to account for the
growth that has happened in the better-educated parts of the society. The increasing
complexity of work done around the world rewards selected and luckier smaller segments
of the society more than the median worker.
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The source of the income data was the U.S. Department of Commerce which had
the relevant data more consistently compared to the median income which would have to
be computed from the surveys of American Community Surveys.
Independent Variables. The past research listed in the lit review section repeatedly
showed the waxing and waning importance and relevance of predictors which were revered
in the past. Deriving conclusions from the past research and the recent trends in
technological improvement, the data is compiled for the years between 1970 and 2010 for
the still seemingly possible relevant predictors.


Inc = Per person personal income. For all calculations, the income levels were
always adjusted to the 1970 dollar levels to account for inflation. The CPI index of
U.S. Department of Commerce is employed for the measure.



BAHolder: Share of population who obtained a bachelor`s degree or higher in a
county



PopDen: Density of population per square mile in a county



CreShare: Share of Creative Class, a group of professions arbitrarily selected by the
scholar Richard Florida to highlight the importance of the effects of groups of
individuals whose job is to invent new methods and forms.

For the educational attainment variable, the data compiled by USDA, Economic
Research Service is employed from U.S. Census and from American Community Survey
5-year average at the county level.
For the Creative Class, data sets provided by United States Department of Agriculture
Economic Research Service is used. The problem with identifying the creative class for
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more decades is the changes in the Standard Occupation Code in BLS and Census Data.
Thanks to ERS data however the creative class variable can be tested.
The data for population density was also compiled from the U.S. Census data.
Edits to the Data
In order to preserve the consistency of the data, several counties which have
changed border or were more recently created or merged between 1970 and 2010 were
omitted from the dataset. Several counties with missing data points were also excluded.
The final data set includes 3056 counties identified by five-digit Federal Information
Processing Standards code, FIPS code. New York City data points were also removed due
to being a very strong outlier in population density variable.
Methodology
The analytical approach is constructed in these models as follows. Each OLS
regression helps the researchers understand and observe the effects of the relative
importance of change in each variable on the growth of productivity. The fixed effects
regression, on the other hand, provides a comprehensive and consistent analysis across the
last four decades by taking the relative importance and uniqueness of each region.
Both the OLS and fixed effects regressions provide predictor coefficients that are
mostly individually very statistically significant. The F-stats for all regressions without
exception, given the large size of the observations, provide confidence in the combined
significance of the models with more than 99% statistically significant confidence.
When the residual error terms are plotted against the fitted values, some possible
heteroscedasticity is observed. In order to get rid of such possibility of over-estimation of
the goodness of the fit, the regressions are run with robust error terms.
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Normality seems to hold for all the regressions once the residuals are plotted on a
histogram of the normal distribution. Both the OLS and the Fixed Effects show a good fit
for normality.

1.5
0

.5

1

Density

2

2.5

Graph 1: Normality Histogram of Fixed Effects Residuals

-2

-1

0
Linear prediction

1

2

Source: Author`s Calculations

Multicollinearity is a possible problem for these models as the correlation between
certain variables such as the initial variables and the change, delta, variables are almost
unavoidable. Some variables such as the educational attainment and initial income levels
show some degree of correlation. The most problematic correlation, however, happens
between the creative class variable and the educational attainment variable.
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Graph 2: Correlation Matrix Graph of OLS Model Showing an Example of
Possible Effects of Correlation Between Certain Variables
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Although there might be possible problems with the multicollinearity, the study
would take this possibility into account. As of initial review, however, there was no
immediate action taken to try to reduce this problem,
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Results
This section of the thesis presents the results of the Ordinary Least Squares
regression analysis of U.S. income per capita growth both in absolute and percentage
growth rates for all U.S. counties for decadal analysis to provide insight into the
consistency of variables across decades. Also, it employs a Fixed Effects Regression for
drafting an overall picture of the relationship between the personal income growth with a
concentration of human capital and population growth. The study then discusses the
processes and modifying techniques used to further scrutinize the analysis and to achieve
clearer results.
On the overall, the model and modifications are able to show certain trends on the
income growth from some of the expected variables. Yet their ability to reflect most of the
variance and the somehow unexpected behavior some variables lessen the effectiveness of
the system.
The main purpose and the main scope of focus for this study are understating and
confirming the emergence of the role of education, knowledge, and creativity in the recent
decades and support the assertion and expectation that the concentration of knowledge and
creativity are increasingly becoming more and more popular. The predictor values for
change in education and creative class variables are expected to be significant and positive.
The population density should also subscribe to the same category and should be positive.
This would indicate that the change in higher educational capital, creative professions
concentration and population density should all lead to higher levels of income growth.
Counties with higher levels of the educated workforce, creative professions, and population
density, which enables the spillovers to increase, and increase in these variables should be
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positively correlated with the income growth. Initial income per capita, however, should
be either slightly positively correlated with the income growth or slightly negatively
correlated. The positive effects of initial income like access to better productivity-inducing
material and education should be accounted for by the other variables themselves. The
results seem to mostly agree with these assumptions except for some disaccords.
With more comprehensive data set, models tested for specific time period and initial
control variables which seem to broadly apply across all regions based on extensive
research on other control measures such as climate, proximity to important transportation
ways and population levels not being transferrable, should capture the relationship more
accurately and efficiently than result of earlier studies.
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TABLE 1
Results of Change in Variables on Change in Per Capita Income
VARIABLE

1970-1980

1980-1990

1990-2000

2000-2010

DIncome

-0.182***

-0.304***

-0.048

-0.129***

(0.022)

(0.027)

(0.032)

(0.040)

2695.951***

3223.071***

2716.083***

1059.626***

(392.033)

(365.450)

(378.743)

(378.091)

0.007

0.055***

-0.0198

0.052***

(0.009)

(0.017)

(0.021)

(0.020)

3806.251***

10850.180***

8820.466***

3257.057***

(712.515)

(919.290)

(834.165)

(776.972)

0.102

-0.14

0.315***

-1.609***

(0.067)

(0.090)

(0.065)

(0.476)

790.085***

1310.764***

352.310***

1052.399***

(54.838)

(79.193)

(111.982)

(158.171)

0.094

0.229

0.232

0.037

BAHolders

PopDen

DeltaBAHolders

DeltaPopDen

Constant

R-Squared

Standard errors in parentheses
Number of observations for each regression = 3056
*** p<0.01, ** p<0.05, * p<0.1

Source: Author`s Calculations
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The first model exploring the effects of change in educational attainment and
population density in productivity growth through income per capita bring both assertive
and challenging results to the hypothesis derived from the past literature. The model
explains a wide range of variance in income change fluctuating between 4% and 23% for
different decades.
While the results of educational attainment variable match the expected coefficient
sign across all decades, the population density change seems problematic. Like most
variables, the change in share of Bachelor`s Degree holders is statistically significant with
at least 99% confidence. The population density, however, fails at providing a statistical
significance with at least 90% confidence for the first two periods. The coefficients are also
not consistent with the expected hypothesis, while the hypothesized results would have
provided a significant positive correlation with the income increase, the increasing density
does not seem to always lead to higher economic growth through externalities of spillovers
from clustering.
Change in educational attainment, on the other hand, proves its significance with
one percent change in Bachelor`s Degree and a Higher Degree holders in the population
raising the per capita income by 3800 to 11000 dollars in different decades.
The control variables initial levels of income, pop density and share of educated
people all seem to yield mixed results with sometimes 99% statistical significance to much
lesser values. The initial levels of education, BAHolders, variable however significantly
and positively effects the income change as somehow expected.
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TABLE 2
Results of Percentage Change in Variables on Percentage Change in
Per Capita Income

VARIABLE

1970-1980

1980-1990

1990-2000

2000-2010

DIncome

0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

BAHolders

0.883***
(0.091)

1.254***
(0.101)

0.686***
(0.060)

0.649***
(0.068)

PopDen

0.000***
(0.000)

0.000***
(0.000)

0.000
(0.000)

0.000
(0.019)

PerDeltaBAHolders

0.0161**
(0.008)

0.235***
(0.025)

0.161***
(0.018)

0.095***
(0.000)

PerDeltaPopDen

0.1212**
(0.013)

-0.101***
(0.019)

0.042***
(0.016)

-0.409***
(0.028)

Constant

0.388***
(0.015)

0.493***
(0.022)

0.211***
(0.015)

0.298***
(0.018)

0.208

0.249

0.127

0.194

R-Squared

Standard errors in parentheses
Number of observations for each regression = 3056
*** p<0.01, ** p<0.05, * p<0.1

Source: Author`s Calculations
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Percentage wise, there seems to be a strong statistically significant correlation
between the educational attainment change and the income. Again using the robust error
terms, most variables provide prediction values with at least 99% statistical significance
value. Population density provides mixed results with both predicting negative and positive
correlation with the income level change. One percent increase in initial levels of
Bachelor`s Holders in the population results in around 10-20 % increase per capita income
in initial per capita income terms.
Initial control variables income level and population density are very weakly
correlated with the change. The percentage results provided somehow similar results to
ordinary least squares regression with the absolute terms. Both results proved that the
importance of the concentrated educated people was very significant with both regressions
providing very strong positive correlation with the per capita income level growth. The
hypothesis that the clustering of the knowledge and skills were very important proves its
own significance for the recent decades. The traditional variable of initial capital levels or
population growth, one accounted through including the initial per capita income level and
the other accounted through measuring the growth per person, prove less significant in the
recent decades.
The next step of analysis looks at effects of the creative class theory and aims to
understand the change and significance it brings to the emergence of human capital theory
in the emerging economy.
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TABLE 3
Effects of Inclusion of Creative Class on Results of Change in Variables
On Change in Per Capita Income
W/OUT CREATIVE CLASS
VARIABLES

W/ CREATIVE CLASS

1990-2000

2000-2010

1990-2000

2000-2010

-0.048
(0.032)

-0.130***
(0.040)

-0.079**
(0.031)

-0.056
(0.044)

2716.083***
(378.743)

1059.626***
(378.091)

-987.840*
(512.322)

5257.731***
(648.885)

-0.019

0.052***

-0.028

0.021

(0.021)

(0.020)

(0.018)

(0.013)

8820.466***

3257.057***

4539.629***

4121.257***

(834.165)

(776.972)

(864.006)

(716.246)

0.315***
(0.065)

-1.609***
(0.476)

0.308***
(0.063)

-0.665*
(0.340)

Constant

352.310***
(111.982)

1052.399***
(158.171)

92.216
(97.018)

724.317***
(120.980)

CreClass

NA

NA

5721.922***
(696.994)

-6669.116***
(1358.328)

DeltaCre

NA

NA

7367.947***
(811.461)

3936.000***
(601.866)

0.232

0.037

0.304

0.160

DIncome

BAHolders

PopDen

DeltaBAHolders

DeltaPopDen

R-Squared

Standard errors in parentheses
Number of observations for each regression = 3056
*** p<0.01, ** p<0.05, * p<0.1
Source: Author`s Calculations

28

The inclusion of creative class variables seems to improve the quality of the model
in terms of explaining a better value of the variance in the per capita income change. Yet,
its strong correlation with the income levels yields strong results which are both expected
and unexpected in terms of satisfying the initial hypothesis.
Initially, the CreClass variable, a classification for certain types of professions by
the urban scholar Richard Florida representing the emerging importance of concentrating
people who are skilled at producing new ideas and products, was expected to be a positive
predictor variable that would improve the efficiency of the system and its change variable,
DeltaCre, would be positively correlated with the income change.
While satisfying its initial expectations, the Creative Class variable seems to be
both positively correlated and negatively correlated with the income levels at different
periods.
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TABLE 4
Effects of Inclusion of Creative Class on Results of Percentage Change in Variables
On Percentage Change in Per Capita Income

W/OUT CREATIVE CLASS
VARIABLES

W/ CREATIVE CLASS

1990-2000

2000-2010

1990-2000

2000-2010

DIncome

0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

0.000***
(0.000)

BAHolders

0.686***
(0.060)

0.649***
(0.068)

-0.134
(0.096)

0.844***
(0.108)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

0.000
(0.000)

DeltaBAHolders

0.161***
(0.018)

0.095***
(0.019)

0.097***
(0.017)

0.869***
(0.140)

DeltaPopDen

0.042***
(0.016)

-0.409***
(0.028)

-0.038
(0.017)

-0.298***
(0.026)

Constant

0.211***
(0.015)

0.298***
(0.018)

0.148***
(0.014)

0.241***
(0.023)

CreClass

NA

NA

1.435***
(0.134)

-0.460
(0.200)

DeltaCre

NA

NA

0.166***
(0.021)

0.073***
(0.014)

0.127

0.194

0.196

0.257

PopDen

R-Squared

Standard errors in parentheses
Number of observations for each regression = 3056
*** p<0.01, ** p<0.05, * p<0.1
Source: Author`s Calculations
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The analysis of the effect of the creative class in terms of percentage changes also
proves similar challenges. While improving the model's ability to explain more variance in
the data, the predictors of BAHolders gets affected tremendously and the creative class
predictor also becomes harder to rationalize.
On overall, however, despite the potential problems of BAHolders and CreClass
variables being highly correlated, the change in the share of the creative class is positively
correlated with the income per capita change with at least 99% statistical confidence.
While decadal analysis provided a more specific picture into the moving dynamics,
in order to account for the recessions of the 70s and abrupt changes in the market and
income levels, the fixed effects regression can is employed to get an overall picture of the
effects of hypothesized factors behind the growth.
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Table 5
The Fixed Effects Regression Analysis of Dependent Variables
Over the Last Four Decades

( n=12224)

With
Creative
Class
(n=6112)

(n=6112)

Normal

Percentage

Normal

Percentage

-0.682***
(0.013)

0.000***
(0.000)

-1.247***
(0.025)

0.000***
(0.000)

148.022***
(3.024)

0.032***
(0.001)

88.487***
(9.004)

0.021***
(0.002)

-0.489***
(0.052)

0.000***
(0.000)

-1.092***
(0.266)

0.000***
(0.000)

7762.788***
(327.668)

0.040***
(0.005)

3801.556***
(560.688)

0.099***
(0.014)

-0.194***
(0.039)

0.030***
(0.012)

-1.325***
(0.329)

0.076***
(0.024)

1654.043***
(29.921)

0.537***
(0.008)

4350.734***
(83.052)

0.779***
(0.017)

Share of Creative
Class

NA

NA

6542.230***
(841.403)

1.607***
(0.169)

Change in Share of
Creative Class

NA

NA

5927.492***
(207.854)

0.121***
(0.005)

R-Squared ( within )

0.245

0.314

0.552

0.543

W/out
Creative
Class

W/out
Creative
Class

( n= 12224)

VARIABLES

Initial Income
Share of BA Holders
Initial Population
Density

Change in Share of
BA Holders
Change in Population
Density

Constant

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

1

With
Creative
Class

The Fixed Effects Regression yielded individual predictors that were all significant at
least 99% statistical confidence level. For both the normal change and the percentage change, it
proved that the hypothesis about the increasing importance of the human capital.
In terms of social density, however, it followed the same pattern that the OLS models did
and did not yield the expected sign for change in population density, at least for the normal
change.
However, although negative this predictor was very small. On percentage change terms,
however, both the change in educational attainment and the population density were satisfactory
with the hypothesis that they would be positively significantly correlated.
The biggest surprise and happy ending came with the addition of the creative class
variable to the analysis for the last two decades where the creative class data was available. Since
1990, the initial share of the creative class and the change in the share of the creative class were
both very strongly and statistically positively correlated with the income growth. The models
were able to explain around 55% of the variance in the change for a data set that included almost
all U.S. county level data.
Other predictor values change in educational attainment and population density was also
statistically very significant and had the expected signs.
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Conclusion
Looking back into the literature review and theory section of the thesis, this study
concluded that the previous evidence was overwhelming that the traditional methods would fail to
explain the population growth. The hypothesized predictors that were prominent in the past
research were the human capital, its density and a new version of the human capital variable, the
creative class, an arbitrarily constructed classification which correlated very strongly with the most
prominent rising cultural and economic hubs across the country.
The regression results were done in two different models. The first model, OLS omitted
the individuality of the regions and just looked at the consistency of increase in the educational
attainment, population density and creative class variables in being reliable predictor variables.
While the educational attainment was mostly very statistically significant and successful at
meeting the hypothesized expectations of being a strong positive predictor, the population density
did not necessarily yield the same expected result pattern. The addition of creative capital variable
also yielded very significant but confusing results. The creative class was able to change the
prediction values of the change in educational attainment very drastically, however, this was a very
expected issue due to high correlation, the problem of multicollinearity, within this model. Small
changes in one variable was able to change the individual predictors very drastically, sometimes
back in the opposite direction for that decade and forth in the same direction for the following
decade while not affecting the individual predictors` or model`s statistical significance,
After observing the reliability and consistency of these variables in OLS models, The Fixed
Effects model then came into play to show the validity of the hypothesis. Fixed Effects Regression
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showed the strong strength of both the increase in creative class and the increase in educational
attainment as the strong predictable factors for explaining the productivity growth of U.S. counties
in the last decades. The study can hypothesize that with almost 55% of the variance explained, the
advantage of Fixed Effects regression to take the unobserved county and time level effects to take
into account, and very strong statistical significance, the change in share of bachelor holders or
higher, population density and change in share of creative class are strong robust predictors of the
recent productivity growth in the U.S.
The significant results from this very comprehensive study on the recent development
should send a signal to the policymakers and city planners to see that investment in education and
incentivizing education are the road to building growing resilient places in the near future.
Although possible 15% correlation between the high-density regions and higher educated regions
might have skewed the prediction values of population density in OLS models, with the most
recent data, the results of analysis of the Fixed Effects, and the simple number of 15% itself as the
correlation variable, indicate that the population density plays an important role in a region`s
growth.
With the comprehensive and recent results from this study, we can confidently conclude
that the human capital, the high-density areas that help or attract the human capital and the creative
nature of the available work all strongly affect a region's growth. The next step for the city
planners, policy makers and other people in authorities should be trying to maximize these
variables in their region either through attracting such human capital with amenities and incentives
or by investing in the human capital and the social interaction inducing living spaces locally.

4

This study supports Richard Florida`s plea to the managers and stewards of the towns and
cities to invest in the lifestyle, infrastructure, and welcoming attitude to attract the human capital
for ensuring the growth and survival of their region.
The next step in this line of work should focus on what attracts the human capital the most.
What type of investments, amenities, and policies can attract the most number of educated, creative
and mobile individuals to a region?
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