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Regional Cities?

Abstract
Zipf’s Law of Cities outlines a tight statistical relationship between the population size and rank of 
cities within a market area. This relationship appears to hold over time and space, but until recently 
no convincing economic explanation for this relationship has emerged. Recent work has established 
agglomerations and talent sorting as reasons for Zipf’s Law. This paper evaluated those factors and 
tests a dis-equilibrium modeling approach to agglomerations to US cities in 2010. We find that talent, 
density, recent migration, industrial concentration all play roles in cities outperforming their expected 
level of agglomerations (or clustering). In Indiana, we find a very weak agglomeration effect, at about 40 
percent of the national level. This means that Indiana is not seeing the economic benefits of urbanization 
that other states have enjoyed. This argues for important improvements in place-based public policy as a 
remedy for the lower level of agglomerations which reduce income, population growth, and GDP growth 
in Indiana. 

Keywords: Zipf’s Law, Agglomeration, Population, Economic Development

Introduction
One year prior to his death more than a half century ago, linguistics professor George 

Zipf extended an idea he developed on the frequency of language use to other settings. 
Among them was city size and rank. Zipf ’s Law of Cities, as it has become known, proposed 
a relationship between the size of a city and its rank order (1st largest, 2nd largest, . . . , nth 
largest). Over the past half century, the remarkable persistence and strong regularity of this 
relationship of this law has stunned and excited social scientists who rarely observe such tight 
relationships in data. Researchers in the physical sciences often observe such regularity, and 
so relationships like Zipf ’s Law are not unusual. But for researchers of population and eco-
nomic dynamics, the idea that the simple equation: ln(R) = ln(A) –δln(pop), should yield 
a δ near -1.0, with a very tight relationship is perplexing. 
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Zipf ’s Law is evident in numerous locations in history ranging 
from Iron Age Jerusalem through 21st Century USA (see Figure 1 
and many more locations in Appendix Figure 1.). The reason for why 
this is so has long been an area of research interest.

Over the past two decades there have been important statistical 
and behavioral explanations offered for Zipf ’s Law of Cities. The 
statistical analyses have focused on the presence of two stylized char-
acteristics: an underlying random process of growth (Gibrat’s Law) 
and the occasional large shock (Gabaix, 1999). Gibrat’s Law states 
that cities grow at a rate that is unrelated to their size. If true, one 
result is that the only thing that would change the relative size of a 
city would be a string of long, but random luck, or some large, non-
random shock, both for good or ill. Think Detroit and Stalingrad 
on the downside, Los Angeles and London on the upside. 

This careful statistical analysis also suggests that at both tails of 
the distribution (small and large cities) there are persistent devia-
tions from the definition of Zipf ’s Law (a slope of -1.0). This might 
indicate that there are behavioral or factors that influence city 
development. Zoning restrictions or the presence of geographical 
limitations to growth, or definitional issues of what a city might lead 
to the variation in the extreme tails of the Zipf distribution. So, this 
adds to the puzzle, because the existence of Zipf ’s Law, or some-
thing like it does appear to require that cities grow at a random rate, 
unrelated to their initial size (Gibrat’s Law). 

The one problem contemporary researcher’s face is that reliable 
data on anything more than population within cities is short, dat-
ing only the first decades of the 20th century for only a handful of 
nations, so the cliometric studies of the issue are enormously chal-
lenging. One exception to this is North America. We know, with 
some certainty when modern occupation of cities in North America 
occurred, and can evaluate the hypothesis that growth is unrelated 
to initial city size (or at least the date it was founded, which should 

be the same thing). Almost any graph of city size against growth 
rate reveals Gibrat’s Law, or a random growth pattern. However, 
introducing the age of cities into this offers a tantalizing hint that 
something more than purely statistical behavior is influencing city 
size. Figure 2 illustrates the rate of population growth from 2000 to 
2010 for the 50 largest US metropolitan areas graphed against their 
founding dates.

This graphic suggests a relationship between the founding date 
of a city and its growth, at least for this sub-sample during the last 
decade. But what it tell us is not really clear. Some recent research 
has suggested that Zipf ’s Law might emerge from other forces, 
namely agglomerations. Exploring that hypothesis is what this 
lecture is all about. 

Figure 1. Zipf’s Law Through History
Source: Salem, 1980 and US Bureau of the Census, 2010

Figure 2. Population Growth Rate and Year of 
Founding for the 50 Largest US Metropolitan Areas, 
2000-2010
Source: 
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Agglomeration and City Size 
When households and business locate close together, they receive 

benefits of agglomeration economies. While these agglomerations 
manifest themselves in many forms, they devolve to lower transpor-
tation costs. However, it is not only goods that benefit from lower 
costs. Services, especially the transmission of ideas and knowledge 
enjoy lower costs. It is easier to communicate ideas, share knowl-
edge and hints, both in internal firm process, and in the clearing of 
labor markets. There are both supply and demand side features of 
labor markets that lead to agglomeration. Amenities such as good 
schools, recreational opportunities, and thick labor markets attract 
households who provide labor. Businesses seek to locate in places 
that have an abundance of more productive workers. This interac-
tion leads to agglomerations and cities. Alfred Marshall, the great 
19th century economist and sometime babysitter of John Maynard 
Keynes described the agglomeration of ideas in an intriguing way:

“[In a city] the mysteries of the trade become no mysteries; but 
are as it were in the air, and children learn many of them uncon-
sciously . . .” (Marshall, 1890, Principles of Economics, Ch 10).

One way to examine the scale of agglomerations to evaluate, as 
did Henderson (1974) the relationship between output per worker 
and city size. In this relationship, which has become one of the lead-
ing evaluation tools of agglomeration, we can interpret some very 
useful characteristics of cities. This model estimates the relationship 
of output per worker on city size where: Yc/Nc = Ac P

γ
c. In this 

model, output per worker in city c, is a function of local total factor 
productivity (Ac) and the factor γ, the agglomeration effect. The 
values of A and γ can be recovered empirically, results for selected 
2010 U.S. geographies appear in Table 1. 

These results benefit from some interpretation. Total factor 
productivity (TFP) represents a scalar that measures the variation 
in production not explained by measured inputs. In this case, TFP 
would include capital values and technology, both of which are not 
otherwise directly measured in this model. So, we observe that the 
amount of productivity across these cities is more pronounced in 
Indiana, a finding that should not surprise us given the high share of 
capital intensive industries (manufacturing and logistics) in Indiana. 

The agglomeration measure reveals the extra productivity the 
average worker gains from locating in a city. So, for all US cities, an 
increase of population size of ten percent will increase the GDP per 
worker by 1.8 percent. This is why cities are so much richer than 
everywhere else, and that for the past 4,000 years or so, population 
growth has mostly been concentrated in cities. The gains tend to be 
stronger in smaller cities, such as those with population less than 
500,000, where productivity gains from a small increase in size are 
very large. In Indiana, the agglomeration effect is much muted, with 
output per worker associated with a ten percent increase in city size 
only a 0.7 percent. The model (Henderson, 1974) does not offer 
direct clues as to why this might be. Others have.

Axtell and Florida (2006) built a simulation model which placed 
businesses in different locations on a theoretical, featureless map. In 
this model, businesses reacted to agglomerations, since that made 
them more profitable, but they also experienced congestion costs and 
other features of cities. This simulation model produced synthetic 
worlds in which straightforward business behavior generated Zipf’s 
Law of Cities. But, this model did not delve into the specific activities 
which might yield the higher output per worker observed in cities.

In 2014, Behrens, Duranton, and Robert-Nicoud published a 
very ambitious approach to modeling Zipf ’s Law. In this paper, they 
extended Henderson’s model of city agglomeration (where output 
per worker is an increasing function of firm size), by introducing 
the possibility that individuals “sort” themselves into cities by talent. 
One result of this is that bigger cities should have a higher share of 
talented people within them. If I, like most everyone else, proxy tal-
ent by education, we can clearly see the outcome of this the results 
are fairly clear. See Figure 3.

This representation is analogous to Richard Florida’s ‘creative 
class’ argument, in which the migration and clustering of highly 
educated households is a causative factor in regional growth. This 
estimate yields a fairly high responsiveness of talent to population 

Figure 3. Talent Premium in US Metropolitan 
Areas, 2010
Source: 
Note: Bachelor’s degree share and population (log-scale)
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Table 1. Total Factor Productivity and 
Agglomeration Effects in US Cities
Source: Author calculations.
Note: * TFP = total factor productivity.

Location TFP* (A) Agglomeration (ɣ)

All US metropolitan statistical areas 2.47 0.18

Pop > 1,000,000 2.64 0.16

500,000 > pop > 1,000,000 2.47 0.18

Pop < 500,000 1.11 0.29

Indiana cities 3.77 0.07
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size. Interpreting this on a natural log scale, a 1.0 percent increase 
in population leads to a 0.36 percent increase in the share of the 
population with a bachelor’s degree. This is classic clustering. 

Behrens, et. al. also argued that there would be a trade-off between 
the costs of city living (congestion, rents, etc.) and the clustering of 
talent. In their model, the trade-off between congestion costs and 
talent benefits would lead to sorting by individuals across cities. This 
process, with a few more complications that are not relevant to this 
talk, generate a statistical regularity of Zipf ’s Law of Cities. Still, what 
factors beyond the very sterile search for higher returns to talent drive 
this migration and clustering? To be sure, individuals move to places 
where they can be more successful and earn more money, but they 
also move for other reasons. These other reasons offer some interest, 
because there are surely aspects of the migration and clustering choices 
that can be adjusted by public policy. 

There are two ways to develop some understanding of what 
these factors might be. The first is to formally model several aspects 
beyond that done by Behrens, et. al. (2014). The problem is that 
in this case we would have to have data for a long enough period 
of time for which we could assume the migration had settled out, 
or in the language of economic modeling, was in equilibrium. The 
assumption of equilibrium in human migratory models is a very 
strict assumption. Alternatively, we could relax the notion that 
human migration was in equilibrium and attempt disequilibrium 
modeling. That approach is a good bit quicker, but less elegant than 
the first approach. 

Disequilibrium Modelling of 
Agglomerations 

Estimating Henderson’s (1974) model of agglomerations as was 
done above gives us both total factor productivity and more impor-
tantly the responsiveness of GDP per capita to city size. Like Zipf ’s 
Law, this is not a perfectly fitting statistical relationship. Some cities 
sit above the expected statistical relationship, while others sit below 
it. Part of this variation may be random, the result of poor data or 
simple shocks that over time might not matter. However, in such 
a parsimonious statistical relationship, much is left unevaluated. 
Disequilibrium modeling allows us to capture the degree to which 
each data point varies from its predicted value. We call this distance 
the error term. We can then evaluate what other factors might be 
correlated with those errors, without having to structure a discrete 
model of causation. In other words, we can exploit the disequi-
librium in this model to better understand how cities are over, or 

under-performing from where we expect them to be in the model of 
agglomeration.(1) 

The factors we choose will be familiar to economic geographers. I 
will look at population density, talent (the bachelor’s degree share), 
economic diversity, home price indices, water coverage, the share 
of the population who did not move last year, whether or not the 
metro area was in one state only and the average household size. 
Table 2 reports these values for the 381 US and 15 Indiana metro 
areas. These data are for 2010, a period of some very likely high 
levels of population disequilibrium related to the Great Recession. 

Interpretation of these results offers some insight in to factors 
which influence agglomeration performance as well as policy guid-
ance. As a reminder, this model uses a measure of how far over or 
under performing a city is from its predicted level of agglomeration, 
and then correlates that ‘disequilibrium’ with various factors. 

One obvious cautionary note is the small sample size of Indiana 
cities. Also, we should be concerned that the disequilibrium factors 
are not permanent, but may be transitory. However in both models 
the strong similarity of population density argues that the lack of 
sample size does not severely harm the estimates for the Indiana-
only model. Here, higher population density leads to better than 
average effects (more output per worker) than the agglomeration 
model predicts. This suggests that size and city density play a role in 
agglomeration impacts. 

The Herfindahl-Hershman Index of city industrial structure, 
suggests that more concentrated (less diverse) city economies 

Table 2. Disequilibrium Model Results for 
Agglomeration Model# 
Source: Henderson, 1974 and author calculations.
Note: # Both models were estimated using a maximum likelihood estimate, using 

the Newton-Raphson Hill Climbing algorithm, assuming an extreme value 
distribution. A total of 341 observations were available in the US sample and 15 
for Indiana.

* denotes statistical significance at the 0.10 level, ** at the 0.05 level, *** at the 
0.01 level, and † at the 0.15 level. 

Variable USA Indiana

Population density 5.354278*** 5.838244**

Industrial HHI (smaller value is a more 
diversified economy)

0.000129** 6.99E-05†

Home price index 0.180 -0.304**

Square miles of water 0.091411*** -0.010511

Share in the same home as last year -8.55729* -16.24047**

Single state metro 0.5686* 0.089676***

Average household size 0.067 -0.212810

Bachelor’s degree-holding share 4.831012** -4.269707*

1. Disequilibrium modeling of agglomerations implies that, for each city c, the relationship: Yc/Nc = Ac P
γ
c is stochastic so that it is empirically recoverable with Yc/Nc = Ac P

γ
c + ec. In 

equilibrium (Yc/Nc) - Ac P
γ
c = ec = 0. Our disequilibirum modeling approach assumes that the adjustment process is omitted from Henderson’s model; Yc/Nc = Ac P

γ
c. So, we recon-

struct the disequlibirum conditions so that Ψ*i = f(e, δΓ*(*)), where A and γ are separate technology and agglomeration coefficients of known value from the reduced form agglom-
eration model : Yc/Nc = Ac P

γ
c. Further we treat this as separable, such that Ψ*i = βe+δΓ*(*). So, Ψ*i - βe = δΓ*(*). Empirically, Ψ* is the estimated function of the agglomerations, 

function e, is the disequilibrium component, and β is the decay variable for disequilibrium, which is a scalar in a cross sectional context. So, the error term from the agglomeration 
model is the cross sectional disequilibrium value of for each observation. δΓ(*) is to be estimated.
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outperformed the average city in output per worker. However, the 
effect is rather small, and the observed period (2010) was one in 
which cities with large manufacturing and government saw stronger 
recovery from the Great Recession than those with a more diverse 
economy. Still, this result should cause concern among those who 
assume a more diverse economy is better for economic performance. 

On average, the home price index did not affect the output per 
worker in the whole sample, but was negative in Indiana. That 
suggests that lower home prices relative to the mean, led to higher 
than expected output per worker. One cautionary note is that this 
is likely the most idiosyncratic characteristic of disequilibrium in 
this time period. Housing markets saw their greatest price variability 
in the 2007-2009 period, and were certainly not in equilibrium in 
2010. So, this example shows the greatest weakness in disequilib-
rium models, since home price indices are expected to play a role in 
offsetting the earnings benefits of agglomeration. 

More water features was correlated with higher than expected 
GDP per worker in the whole sample, but was not statistically 
meaningful at any level in Indiana. Better measures of regional ame-
nities might offer some insight, but there is not widespread evidence 
that natural amenities play a real role in metropolitan growth or 
agglomeration. Access to natural amenities, oftentimes outside the 
metro area may matter more. 

For both samples the higher the share of households that moved 
each year was correlated with higher than expected output per 
worker. This is very strong evidence that household migration such 
as that featured in Behrens, et. al. is a leading force in agglomera-
tions. Likewise, having metropolitan areas in a single state tended to 
cause higher than expected agglomerations in both models. Other 
than the predominance of capital cities, which are almost exclusively 
in single state metropolitan areas, there is no clear reason why this 
would be the case. The average household size was not statistically 
significant in either model. 

The talent share told two different stories. For the US sample as a 
whole, higher than average levels of talent (as proxied by the share of 
the population with a bachelor’s degree), led to higher than expected 
output per worker. In Indiana that relationship was reversed. While 
this might be due to small sample size, we can incorporate educa-
tion alone into the Henderson (1974) model to better understand 
what is happening in Indiana. 

To do this, we re-estimate the Henderson agglomeration model, 
but include the education measure for talent. Then we can compute 
the new slope of the agglomeration effect. These results appear in 
Table 3.

For the whole sample of US cities, and the sub-samples based on 
size, the agglomeration impact of talent reduced the slope of the 
agglomeration effect.(2) One explanation of this is that the offsetting 
talent impact as measured by the differences in the slopes, measures 

the responsiveness of talent to city size. Behrens, et. al. calculate the 
slope difference in these two models as the elasticity of talent to city 
size (γ-γT), which is interpreted as the higher benefit talented house-
holds place on locating in places with larger populations. 

The responsiveness of talent to city size in Indiana is negative, 
suggesting that the estimate in Table 2 is correct insofar as output 
per worker beneath that which should be expected is correlated with 
higher levels of bachelor’s degrees in Indiana. 

There are two plausible benign explanations for this. First, 
Indiana has four cities out of 15 that are dominated by research 
universities which might bias these results. Such large college towns 
would represent a very small share of the national sample, and three 
of these metropolitan areas have been in decline or growing more 
slowly than the nation as a whole over this time period. Second, the 
Indiana towns are mostly in the small tail of the size distribution, 
dominated by Chicago. In smaller places, there is less variance in the 
share of the population with a bachelor’s degree (teachers, lawyers, 
physicians, etc. tend to be uniformly distributed by population). 

The two estimates offered in Table 3 suggest that the college town 
explanation may be the case. In these estimates, Indiana non-college 
towns experience a positive and relatively large talent elasticity (γ-γT).

2. I identified college towns as those towns that are home to a research university and for which 25 percent or more of the city population was connected to the university (Bloomington, 
Muncie, South Bend and West Lafayette). 

Table 3. Agglomeration and Talent Adjusted 
Agglomeration Effects in US Cities
Source: Author calculations.
Note: ‡ These two coefficient values were not statistically different using a Wald 

Test, so this elasticity value is essentially zero. 

Location
Agglomeration 

(γ)

γ Controlled 
for Talent 

(Bachelor’s 
Degree)

Elasticity of 
Talent to City 

Size (γ-γT)

All US metropolitan 
statistical areas

0.18 0.16 0.02

Pop > 1,000,000 0.16 0.17 -0.01‡

500,000 > pop > 
1,000,000

0.18 0.17 0.01

Pop < 500,000 0.29 0.22 0.07

Indiana cities 0.071 0.078 -0.07

Indiana cities 
(Chicago removed)

0.064 0.071 -0.07

Indiana cities (college 
towns removed)

0.055 0.023 0.03

In regards to Indiana’s metropolitan statistical 
areas, the presence of a research university may 
bias our results. Large college towns represent 
a very small share of the national sample. Also, 
a majority of college towns in our sample are 
experiencing relative or true decline.
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An alternative explanation has serious and worrisome implica-
tions for Indiana’s metropolitan areas. That interpretation is that this 
estimate is correct, and Indiana cities are not attracting talent at the 
rates of similar cities across the nation. What this means is that it is 
size alone, and not size plus talent that is driving the agglomeration 
impacts. Given the relatively low levels of agglomeration impacts in 
Indiana’s metropolitan areas, this finding, if true, should serve as a 
serious indicator of long-term economic challenges related to both 
population growth and productivity of Indiana workers. 

At this juncture it is also useful to re-interpret the slopes of the 
agglomeration estimates for Indiana relative to the entire sample. 
The agglomeration value, γ, measures how much city size influences 
the productivity of workers (GDP per employee in this model). For 
Indiana cities, whether or not we control for talent, this measure is 
low relative to the other samples. This has important implications 
for public policy in Indiana. 

Zipf’s Law and Indiana’s Regional Cities
The first set of analysis presented in this lecture offers some wor-

risome prognostics for Indiana’s economic health. Our state is less 
urban than more quickly growing states, a problem that was long 
ago implicated in our declining per capita income (see Hicks, et. al. 
2012). More troubling is that in the places in which Indiana is urban, 
the benefits of agglomeration are muted. So, the extra income benefits 
from locating within an urban area are far smaller in Indiana than in 
the typical US metropolitan area. This suggests that continued popu-
lation dynamics will not bring significant improvements in Indiana’s 
economy relative to the nation as a whole. 

The second analysis, which evaluates the deviations from equilib-
rium experienced by Indiana cities in 2010 offers little extra good 
news. Overall, Indiana cities have not, in recent decades, attracted 
talent in the ways which would lead to larger, and more prosper-
ous cities. If we exclude four college towns in which a large share of 
young people without a college degree may bias the data, the talent 
attraction elasticity improves dramatically in Indiana (we omitted 

Bloomington, West Lafayette, Muncie, and South Bend). How-
ever, it appears that only Muncie and South Bend—two cities with 
significant long-term population decline—dominate the negative 
impact of college towns. 

One method of examining more deeply the role of agglomera-
tion in Indiana metropolitan areas is to evaluate how much better 
or worse each Indiana metro area performed in agglomerations (γ) 
than was predicted in the Henderson (1974) model. Table 4 reports 
the percentage difference from actual GDP per worker from that 
which would be predicted by the size of each Indiana metropolitan 
area. Table 4 also reports a wide variance in the relative performance 
from what would be expected given their city size. So, in this evalu-
ation, GDP per worker in Columbus was more than 18 percent 
higher than would be expected in a city of its size, while GDP per 
worker in Muncie was nearly 8.0 percent lower than would be 
expected of a city that size. 

Zipf ’s Law of Cities offers that there is a regular and clear statisti-
cal relationship between cities. These sorts of relationships are very 
common within the natural sciences, but exceedingly rare in the 
social sciences. Indeed, I know of no more regular relationship in 
the literature than Zipf ’s Law of Cities. That is why it has been 
graced with the extension of law. 

Until very recently an understanding of the processes of human 
behavior which generated Zipf ’s Law was elusive. Gabaix (1999), 
Axtell and Florida (2006) and Behrens, et. al. (2014) offered 
increasingly clear explanations for Zipf ’s Law founded in the process 
of agglomerations, which are themselves the building block of cities. 

The most recent work (Behrens, et. al.) pushed this explana-
tion to permit useful extensions. They included individual sorting, 
and included differing behavior by entrepreneurs (which will be 
in a future lecture). They also allowed sorting of individuals by 
talent, which contributed to agglomerations. In this paper, I have 
tried to apply some of these factors to explain Zipfs’s Law, extend-
ing Behrens, et. al. work by estimating a disequilibrium model of 
agglomerations . My disequilibrium model was based on the same 
agglomerations model they used (Henderson’s 1974 model), and 
included an examination of amenities, density, industrial mix, 
household size, a home price index, recent migration propensity, 

Table 4. Relative Performance in Agglomeration 
Model
Source: Author calculations.

Metropolitan Statistical Area Difference from Predicted GDP/Worker

Bloomington, IN 1.77%

Chicago-Naperville-Elgin, IL-IN-WI -1.02%

Cincinnati, OH-KY-IN 0.28%

Columbus, IN 18.43%

Elkhart-Goshen, IN 11.30%

Evansville, IN-KY 8.97%

Fort Wayne, IN 1.76%

Indianapolis-Carmel-Anderson, IN 7.18%

Kokomo, IN 10.29%

Lafayette-West Lafayette, IN 3.63%

Louisville/Jefferson County, KY-IN 0.72%

Michigan City-La Porte, IN -3.56%

Muncie, IN -7.79%

South Bend-Mishawaka, IN-MI -0.75%

Terre Haute, IN -0.66%
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the multi-state status of the city and a proxy for talent (the share 
of workers with a bachelor’s degree). I applied this model to all US 
cities and those in Indiana. 

This extension found that population density, amenities, the 
propensity to move and talent all tended to reinforce agglomerations 
at the natural level. In Indiana, the relatively lower home prices 
boosted agglomerations, while education played an uncertain, but 
certainly less beneficial role. Further analysis attributed this primar-
ily to the dominance of college towns in the Hoosier sample (four 
out of 15). When accounting for this, Indiana actually experienced 
a higher than national average responsiveness of talent to population 
size. The most likely interpretation of this is that cities in Indiana 
are capturing more than their share of talented workers. However, 
in the overall measure of the benefit of agglomerations, Indiana is 
falling well short of the mark. The agglomeration effect in Indiana 
towns is well beneath the national average. This isn’t because Indiana 
towns are small, but because we aren’t realizing the benefits from 
being bigger. 

These 15 metropolitan areas represent 77 percent of the state’s 
population. Ten of these places are entirely within the state’s borders, 
and three of the remaining five are dominated by Indiana urban 
areas. Further, almost all of Indiana’s population lives within an 
urban labor market. One obvious interpretation is that the rather 
poor performance of Hoosier cities on agglomerations imposes 
slower economic growth and lower standards of living on the state 
as a whole. 

Implications for Public Policy

The policy-related interpretation from this analysis is twofold. 
First, we have less of a talent problem than we do a place problem. 
In fact, the share of the working age population with a bachelor’s 
degree in Indiana’s metropolitan areas is 27.39, while it is 27.33 
in the non-Indiana metropolitan areas of the country. This is not 
a statistically meaningful difference, but it does mean that among 
Indiana cities, we have a comparative level of talent to the remainder 
of the cities in the nation, at least insofar as the way we measure it. 

The real problem is that our cities are not benefitting from 
agglomeration in the ways that other cities tend to benefit. So, 
when adding 10 percent to the population of a typical US metro 
area would lead to an increase of GDP per worker of 1.8 percent, 
in Indiana the increase is only 0.7 percent. This is not explained by 
the diversity of industry, but instead has other factors, which Table 4 
suggests are idiosyncratic to the individual cities in the state. 

As a remedy, policies which facilitate urban growth on both the 
demand and supply side of agglomerations should be implemented. 
On the demand side, Indiana appears to do well, with very low 
business taxes, and a business and regulatory climate that comes 
close to best the nation. On the supply side, we do far less well. 
Policies that promote household location into urban areas includes 
improved transportation infrastructure and transportation services. 
Cities also benefit from a rich set of amenities that span the range of 
arts, culture, and recreation. Endogenous amenities such as private 
sector amusements and recreation also matter to household location 
decisions and the thickening of labor markets. Increased popula-
tion density seems to be a clear feature of the more successful urban 
areas. In that sense, Indiana would benefit from more dense urban 
forms, as long as density incentives don’t interfere meaningfully with 
other factors of agglomerations. 

These policy recommendations appear similar to those outlined in 
Indiana’s Regional Cities Initiative. The result of this should be more 
agglomerations in Indiana’s urban areas, which will accompany popu-
lation growth, higher GDP per worker and higher earnings per capita.

The bigger problem for Indiana’s regional 
cities is place, not talent. Policies that promote 
placemaking and urban growth include 
improved transportation infrastructure and 
services, and emphasized recreation and 
cultural activities.
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Figure A1. Zipf’s Law Through History
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Western Europe, (CE 800)  
(Bosker, Buringh and van Zanden, 2013) 

MILLER COLLEGE OF BUSINESS     BALL STATE UNIVERSITY 

CENTER FOR BUSINESS AND ECONOMIC RESEARCH 

Western Europe (CE 1650) 
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Byzantine Palestine (500 BCE) 
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Palestine during Roman Occupation (CE 50) 
Shiloh, 1980 

MILLER COLLEGE OF BUSINESS     BALL STATE UNIVERSITY 

CENTER FOR BUSINESS AND ECONOMIC RESEARCH 
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