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ABSTRACT. Midtown Manhattan is the largest business district in the country. Yet only a few miles
to the south is another district centered at Wall Street. This paper aims to investigate when and why
midtown emerged as a separate business district. We have created a new data set from historical New
York City directories that provide the employment location, residence, and job type for several thousand
residents in the late-19th and early-20th centuries. We supplement this data with additional records
from historical business directories. The evidence suggests that early midtown firms appeared there in
order to be closer to local residential customers who had been moving north on the island throughout
the 19th century. Once several industries appeared in midtown, it triggered a spatial equilibrium
readjustment in the 1880s, which then promoted the rise of skyscrapers in midtown around the turn
of the 20th century. This process occurred several years before the opening of Grand Central Station in
1913.

1. INTRODUCTION
Midtown Manhattan is the largest business district in the U.S.; it contains over
242 million square feet of office space.1 If midtown was the sole central business district
(CBD) in New York City, it would be larger than the next two CBDs combined (Chicago and
Washington DC). Yet, less than three miles away is a second parallel business district—
downtown—centered at Wall Street, which contains roughly 85 million square feet of
office space (Cushman & Wakefield, 2013).
Most discussions of urban centers consider Manhattan south of Central Park as one
large business district, on the assumption that it is a single, massive agglomeration of
workers and office space. However, as Figure 1 demonstrates, this is not the case; midtown
and downtown are two distinct districts, separated by several low-rise neighborhoods and
more modest office districts.
Downtown was the original location of Dutch settlement, and its growth was due to its
early commercial heritage. By the second decade of the 19th century, thanks to the city’s
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1 Generally speaking, modern midtown runs from about 34th Street to 59th Street. The Cushman &
Wakefield report (2013) lists the neighborhoods used to calculate total square footage.
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Note: Demolished/destroyed buildings included above.

FIGURE 1: Skyscrapers (100 m) in Manhattan, 1890–2010.
port and central location, lower Manhattan, the 0.6 square mile area from City Hall to the
Battery, was rising as one of the great business centers of the world. Far less understood,
however, is what drove the rise of midtown as a separate and parallel economy, within
the same city on the same island. If agglomeration economies are so important, as we
understand them, why didn’t downtown simply expand—either via landfill or northward
movement?2
Two conventional wisdoms have permeated New York City folklore about the rise
of midtown. The first pertains to the role of geology. Early skyscrapers needed to be
attached to bedrock so they didn’t settle, which might cause them to lean, crack or disturb
the foundations of surrounding buildings. Because there is a bedrock valley just north
of City Hall, the belief is that developers shied away from this area because it was too
expensive to dig and anchor skyscrapers to the bedrock deep below the surface (Schuberth,
1968). As a result, they simply moved to more northern locations where the bedrock was
more easily accessible.
The second belief about the rise of midtown relates to the location of Grand Central
Station (Marshall, 2006, 2007). Forced by the city government to keep its terminal north
of lower Manhattan, in 1871, the New York Central railroad opened a depot at its current
location on East 42nd Street. The historiography holds that this area developed as a
natural focal point of activity because of economies of scale related to transportation and
commuting costs. Below, we will show that neither of these potential effects had a large
impact on the origination of midtown.
The aim of this work is to better understand the underlying economic and demographic patterns that drove the formation of midtown. In order to explore this, we have
collected several data sets from the various New York City directories that were published
over the 19th century. In particular, we have created random samples from four editions
2 Expanding

shorelines with landfill was important to some degree as lower Manhattan’s total area
has increased by 33 percent since 1624. However, most of the infill took place before the mid-19th century
(Buttenwieser, 1987).
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of the Trow’s New York City Directory, from 1861, 1879, 1892, and 1905–1906.3 These
directories list for each person his or her name, job, work address, and home address.
These data allow us to investigate the evolution of employment and residential patterns
on the island over the second half of the 19th century and to investigate at what point
midtown began to form as a separate business district.
These data are supplemented with data from other business directories, which tell
the location of employment and firms on the island. Using these data, we are able to trace
the trajectory of business locations and densities over the second half of the 19th century,
to see which businesses were appearing in midtown and at what time. This has allowed us
to draw conclusions about the various agglomerative forces attracting firms to midtown
and keeping other firms downtown.
Though the focus of this paper is on midtown in particular, the work aims to provide clues on the evolution of urban spatial structure in general. While there are large
literatures on the causes of agglomeration and models of polycentric development, to our
knowledge, this work is the first to explore the specific patterns of intraurban business
and residential locations in 19th century Manhattan, and perhaps, of any U.S. city before
World War I.
Decentralization and subcenter formation are typically seen as late-20th century
phenomena but the work here demonstrates that the tradeoffs that firms and residents
faced between clustering and spreading were present in the 19th century. The findings
suggest a strong tension for office-based firms between the benefits of being close to
each other verses being close to the source of their inputs (i.e., clients, workers, and
information). This tension was different for different types of firms and industries.
We investigate this newly collected data about workers and firms in several ways.
We use maps and histograms to ascertain the location of economic activity, by showing
the movement of employment and residential location of office-based firms over the 19th
century. By and large, the spatial data show a steady northward movement of residential
density for office-based workers. Employment density changed much less dramatically
but we do see a general “flattening” of office-based employment density across the city
over the 19th century, and by 1892, there is evidence of a noticeable fraction of office
workers in midtown.
Using the data collected from business directories, we present evidence on which
types of firms first appeared in midtown. We find that specific industries, especially in
the finance sector, were unwilling to leave downtown, presumably because of the very
strong agglomerative forces pulling these firms together. Other types of firms in the
1880s did show relatively dramatic shifts to midtown. This movement, in particular, of
hotels, architects, and newspaper publishing firms, provides evidence that these types of
firms were motivated to be close to residential consumers.
More specifically, for architects, it is likely that they were eager to be closer to their
clients who were living in the northern sections of the city. Newspapers were likely eager
to be where the local news was, especially in the theater and entertainment districts
along Broadway from 23rd to 42nd Streets.4 This evidence also strongly suggests that
3 We began collecting data from the Trow’s New York Directory 1905 volume. However, the digital
photographs of the names from K to Z were accidently deleted before the random sample was completed.
When we attempted to retrieve the actual volume again, the volume was lost from the library. We decided
to collect names from the second half of the alphabet from the 1906 volume instead. More details are given
in Appendix 1.
4 Some types of firms may have been “pushed out” of lower Manhattan by higher rents or loss of
light and space, but their choice of new locations in midtown demonstrates the important “pull” of this
neighborhood. We leave for future work the relative balance of push and pull factors.
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downtown congestion, in general, was not a driving factor for the emergence of midtown,
given that only particular firms were leaving downtown. Presumably, congestion would
affect all office-based firms equally. Thus, we would likely see a more equal distribution
of firms across all industries moving to midtown to escape the traffic, noise, and other
negative externalities from agglomeration, if congestion alone was the primary factor in
the emergence of midtown.
Given the evidence provided by the business directories, we then turn to investigating
the evidence on commuting patterns again using the Trow’s data. Here we investigate
residential and employment patterns over time to gain a more complete understanding
of the residence workplace dynamics of the Manhattan population at this time. The data
suggest that over the course of the 19th century, commuting distances were becoming
longer, and likely, the elevated railroad system allowed for workers to live further away
from their employment, while still maintaining about the same net commuting time. This
suggests that midtown did not form by firms seeking to be closer to their workers, in order
to shorten their commuting times (and pay lower wages).
In short, based on the evidence, midtown’s development as a distinct commercial
district in the last decade of the 19th and first decade of the 20th centuries emerged out of
the fact that specific industries tied to the local economy and residential consumption were
moving to midtown to be close to consumers who had been steadily moving north on the
island throughout the 19th century. When a critical mass of these industries established
themselves in midtown by the 1880s, it set in motion a process toward creating a new
spatial equilibrium with two business districts on the same island.
The rest of the paper proceeds as follows. In section 2, we provide a brief chronology
of the population of Manhattan. Next, in section 3, we investigate residential and employment patterns that come from the Trow’s New York City Directories. In section 4, we
investigate data drawn from a set of business directories. In section 5, we return to the
Trow’s data to investigate commuting and employment patterns. In section 6, we discuss
other accounts for midtown’s rise and how our data can debunk some myths. In section
7, we review the literature and discuss how they relate to our findings. Finally, section
8 offers some concluding remarks. Appendices 1–5 provide more details on the sources,
preparation, and nature of the data.

2. MANHATTAN’S POPULATION HISTORY
Manhattan Island was first settled in 1626 by colonists in the employ of the Dutch
West India Company. The earliest economic development took place at the southern tip of
the island. By the time of the English conquest of New Amsterdam in 1664, the northernmost part of settlement was at Wall Street, where a fortification had been erected as a
means of defense.
The population of the island grew relatively slowly between 1664 and the end of
the American Revolution. The first census in 1790 showed about 33,000 inhabitants on
the island. After the opening of the Erie Canal in 1825 and the rise of New York’s port,
the city’s population grew rapidly, so that by 1860, Manhattan’s population was just over
800,000. By 1910, Manhattan had over 2.3 million residents (Rosenwaike, 1972).
Table 1 shows the growth of Manhattan’s population from 1840 to 1910 across three
different areas of Manhattan over the 19th and early-20th centuries. In the first half of
the 19th century, the vast majority of the population lived south of 14th Street. The midpoint of the century sees the distribution starting to change. In 1860, we see that south of
14th Street comprised only about 60 percent of the population, with a growing presence
between 14th and 40th Streets. During the 1870s, only half the population resided south
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TABLE 1: Population of Manhattan, 1840–1910 (Percent Given below Number)
Total
Year

Pop. (thousands)

1840

312.7

1850

515.5

1860

813.7

1870

942.3

1880

1164.7

1890

1441.2

1900

1850.1

1910

2331.5

South of 14th
Street (thousands)

14th to 40th
Streets (thousands)

Above 40th
Street (thousands)

(percent)

(percent)

(percent)

278.9
(89.2)
402.1
(78.0)
473.6
(58.2)
497.5
(52.8)
541.6
(46.5)
547.7
(38.0)
662.3
(35.8)
769.4
(33.0)

22.2
(7.1)
84.5
(16.4)
221.3
(27.2)
240.3
(25.5)
271.4
(23.3)
259.4
(18.0)
264.6
(14.3)
254.1
(10.9)

11.6
(3.7)
28.9
(5.6)
119.6
(14.7)
204.5
(21.7)
351.7
(30.2)
634.1
(44.0)
923.2
(49.9)
1308.0
(56.1)

Source: demographia.com.

of 14th Street. By 1880s, we see explosive growth in the area north of midtown. It is also
important to note that the area between 14th and 40th Streets saw relatively stagnant
population growth during the last two decades of the 19th century and the first decade
of the 20th century. Most of the population growth in the city was concentrated in the
northern areas with a 10-fold increase in Manhattan’s population north of 40th Street
between 1860 and 1910.
Manhattan’s northward movement is also demonstrated in Figure 2, which shows
the built-up limits over time. The map shows that by the early-1860s, the northern most
point of development was between 42nd Street and 50th Street. Beyond the built-up areas
was agricultural land, the country seats of the wealthy and small villages and hamlets
that emerged in earlier times.
In short, Table 1 and Figure 2 show that over the 19th century, Manhattan was
experiencing a tremendous rise in its population, and there was a steady northward
movement of population density as well. By the second half of the 19th century, the most
rapid growth was north of 40th Street; the area between 14th and 40th Streets was
forming as the city’s center of gravity.
3. TROW’S NEW YORK CITY DIRECTORY DATA
To better explore the dynamic patterns of employment and residential locations, we
collected four different samples of people who worked in Manhattan from Trow’s New York
City Directory. The directories—lists of residents or businesses and their addresses—were
produced annually in the city as early as 1786. While not as systematic as the census,
they contain a wealth of information about New Yorkers throughout the 19th century.
Evidently, Trow’s publishing company would canvas the city each year and obtain
from the head of the household (usually a male, if not, then a widow or working maiden),
their home address (which could be any place, not just Manhattan) and the nature of their
employment. For many people, the location of the employment was also listed. The Trow’s
directory was primarily intended as a residential directory.
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Source: Adapted from Ernst (1949).

FIGURE 2: Limits of Built-Up Areas of Manhattan, 1808–1862.

Sample 1 is from 1861; Sample 2 is from 1879; Sample 3 is from 1892; and Sample 4
is from 1905–1906. For each of the four years, random samples were chosen of people who
listed their names, job, job addresses, and home addresses. All addresses were geocoded to
get latitude and longitude coordinates. Appendix 1 gives a more detailed account of how
the names were selected and how the data was processed. All people were then assigned
to one of 14 job categories. These categories were selected by the authors to represent the
type of good or service provided. Two categories were the same as the jobs listed: Builder
and Clerk, since the two did not fit neatly into any one of the other categories. Table 2
provides the categories; Appendix 2 gives more examples of jobs for each category.
To summarize, if the job listed was a particular good (such as linens, furniture,
or men’s furnishings) the category assigned was “Goods.” If a food, beverage or drug
was listed it was assigned to the “Food” category. Jobs related to communication (e.g.,
messenger) or transportation (e.g., stables) were assigned to “Transportation.” Any job
that indicated manual labor (i.e., use of hands), skilled or unskilled, was assigned to
“Manufacturing” (e.g., painter, blacksmith). Jobs that provided a service and generally required specialized training were assigned to “Professional Service” (e.g., lawyer, teacher,
architect). Jobs that listed a corporate position (president, vice president, secretary
and treasurer) were assigned to “Corporate Service.” Jobs that provided some personal
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TABLE 2: Trow’s Data Job Categories—Percentage of Jobs in Each Category
Job Categories

Builder
Clerk
Corporate Service
FIRE
Food & Drugs
Goods
Government
Managerial
Manufacture
Personal Service
Professional Service
Trade
Transportation
Office Worker

1861

1879

1892

1905–1906

1.39
2.23
0.88
1.27
22.94
28.57
0.49
0.20
14.87
1.72
9.14
14.38
1.92
8.90

0.72
0.98
2.61
1.98
25.19
29.14
0.89
0.63
13.06
2.87
10.44
8.88
2.58
12.47

0.82
0.63
3.72
4.46
19.90
30.69
0.80
2.54
11.90
3.49
11.92
6.87
2.27
16.49

0.54
2.51
8.58
5.61
13.16
25.38
1.65
5.16
9.13
3.96
16.78
6.09
1.44
25.48

Note: Categories created by authors. See text and Appendix 2 for more information.

service and did not require specialized training were assigned to “Personal Service,” (e.g.,
laundry, servant, barber, storage). Government positions (e.g., judge, police, fireman) were
assigned to “Government.” “FIRE” jobs were those in Finance, Insurance and Real Estate.
“Managerial” positions were those that were specifically related to the overseeing of other
workers (e.g., superintendent, manager). Finally, those professions that were related to
the buying and selling of goods were assigned to the “Trade” category (e.g., merchant,
agent).
A further category, “Office Worker,” was created as a combination of some of the
above-mentioned categories. This category consisted of all workers in FIRE, Corporate
Service, and a subset of workers in Professional Service: Accountant (and Public Accountant), Actuary, Adjuster, Advisory, Advertising, Appraiser, Architect, Auditor, Editor,
Journalist, Publisher, Lawyer, and Notary. These are white-collar jobs that presumably
need to have separate office spaces to perform their services, and are not likely to work in
close proximity to physical goods. Also note that two types of workers were not included
in the Office Worker category: clerks and “managerial” positions, such as overseer. It’s not
a priori clear that these workers were specifically office-bound. Rather, they may have
been working in factories or warehouses.
An important note about the data is in order. The people selected were only those who
gave both home addresses and work addresses. These people represent a particular subset of the population working in Manhattan, since presumably, those without job address
information were people who didn’t have a set employment address or were unemployed.5
Given that our interest is the locational patterns of office employment associated with
the rise of midtown as a separate business district, our concern is not that the sample
represents the entire population of Manhattan, but rather, that it is representative of office workers in particular. The rise of skyscrapers in midtown, for example, was primarily
driven by those who had the greatest demand for office space: white collar businesses.
Thus, our interest is in understanding when and why the office worker became an important economic force for the area. To this end, as will be described below, our sample seems
to well-represent the population of office and professional workers. We acknowledge that
5 See Barr and Tassier (2014) for an analysis for 1892 for two different samples—those with both
types of addresses and only those with home addresses.
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TABLE 3: Trow’s Data Locational Descriptive Statistics
Variable

1861
Jobs Dist. to Southern Tip (miles)
Homes Dist. to Southern Tip (miles)
Dist. Jobs to Homes (miles)
1879
Jobs Dist. to Southern Tip (miles)
Homes Dist. to Southern Tip (miles)
Dist. Jobs to Homes (miles)
1892
Jobs Dist. to Southern Tip (miles)
Homes Dist. to Southern Tip (miles)
Dist. Jobs to Homes (miles)
1905–1906
Jobs Dist. to Southern Tip (miles)
Homes Dist. to Southern Tip (miles)
Dist. Jobs to Homes (miles)

Mean

Median

St. Dev.

Min.

Max.

# Obs.

1.41
2.49
1.34

1.00
2.35
1.17

1.08
1.16
1.20

0.06
0.08
0.00

9.76
12.39
8.90

4,890
4,785
4,785

1.84
3.29
1.75

1.38
2.95
1.41

1.48
1.71
1.74

0.07
0.08
0.00

8.50
11.77
11.11

6,506
6,304
6,304

2.19
4.34
2.46

1.50
3.92
2.04

1.99
2.26
2.34

0.05
0.10
0.00

12.26
13.30
12.80

6,217
5,825
5,825

2.42
5.38
3.38

1.65
5.28
3.19

2.25
2.62
2.81

0.00
0.11
0.00

11.12
15.26
14.24

6,244
5,861
5,861

the directories were never intended to be used by economists in the 21st century. Job
descriptions and locations were provided by the individuals themselves, so there is inherently some lack of rigor and uncertainty in their construction. Nonetheless, the data are
sufficiently detailed to allow for some general conclusions about the locations of different
categories of workers.
For each worker in the sample, we calculated the latitude and longitude for each job
and home address. The Euclidean distances between two points, i and j, were used (i.e.,
as the crow flies) and were converted to miles from degrees using the formula6


distanceij =

(69.1691) × (latitude i − latitude j))2 + (52.5179 × (longitudei − longitude j))2 .

All calculations relative to the southern tip of Manhattan use the coordinates
(–74.013208, 40.701244), which is where the Staten Island ferry terminal building resides today.
Table 3 gives the descriptive statistics of residences and jobs relative to the southern
tip, and the distance of jobs to residences (all in miles). The table shows that the average
distances for jobs and homes were increasing relative to the southern tip and reflects
the steady northward movement of both employment and residences. For example, in
1861, the average person worked 1.4 miles from the southern tip. This distance steadily
increased, so that by 1905–1906, the average person worked 2.4 miles from the southern
tip. In 1861, the average person lived 2.5 miles from the southern tip, while by 1905–1906,
the average person lived 5.4 miles away.
Not only were the averages changing but the standard deviations for job and residential locations were monotonically increasing over the sample period, indicting an
increasing spread of economic activity. The last set of statistics relates to a measure of
commuting distance. In 1861, the average person lived 1.34 miles away from their job. By
1905–1906, the average person lived 3.38 miles from their job.
Table 3 also gives the median locations of residences. In 1861, the median worker
lived 2.35 miles from the tip; in 1879, the median worker lived 2.95 miles from the tip;
in 1892, the median worker lived 3.92 miles from the tip; and in 1905–1906, the median
6 The

degrees to miles conversion is from http://jan.ucc.nau.edu/cvm/latlongdist.html.
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TABLE 4: Trow’s Data Top 10 Jobs (with Percentage) for Each Year

Rank

1
2
3
4
5
6
7
8
9
10

1861 Job

1879 Job

1892 Job

1905–1906
Job

(Percent)

(Percent)

(Percent)

(Percent)

Merchant
(6.83)
Lawyer
(5.30)
Grocer
(4.48)
Liquors
(4.13)
Butcher
(3.23)
Broker
(3.01)
Clerk
(2.23)
Importer
(1.94)
Carpenter
(1.84)
Dry Goods
(1.64)

Lawyer
(6.13)
Liquors
(4.63)
Grocer
(3.17)
Broker
(2.97)
Merchant
(2.89)
Meat
(2.21)
Beer
(1.86)
Agent
(1.78)
Shoes
(1.64)
Eating House
(1.58)

Lawyer
(5.48)
Liquors
(4.6)
Grocer
(2.61)
Broker
(2.57)
Real Estate
(2.22)
Manager
(2.07)
Tailor
(1.91)
Meat
(1.87)
Merchant
(1.79)
Barber
(1.69)

Lawyer
(7.46)
Manager
(4.23)
Liquors
(3.04)
Secretary
(2.85)
President
(2.71)
Broker
(2.69)
Real Estate
(2.67)
Clerk
(2.48)
Tailor
(2.05)
Agent
(1.6)

TABLE 5: Fraction of each Sample Living in Manhattan, Brooklyn or Other Locations

Manhattan
Brooklyn
Other location

Year 1861

Year 1872

Year 1892

Year 1905–1906

0.82
0.17
0.01

0.79
0.17
0.05

0.75
0.15
0.10

0.70
0.17
0.13

worker lived 5.28 miles. As a benchmark, 42nd Street and 5th Avenue is about 3.7 miles
from the tip. Thus by the 1880s, the area between 23rd and 42nd Streets were locations
for residents. The median job locations were all much further south. In 1905–1906, the
median job was located only 1.65 miles from the tip.
Tables 2 and 4 give descriptive statistics about employment. Table 2 shows the distributions across job categories. In general, the Food and Goods categories have the largest
percentages, with Manufacture, Professional Service, and Trade being the next categories.
For comparison, Table 5 shows the fraction of each sample that was living in Manhattan,
Brooklyn, and all other locations. While there was a decrease in the relative fraction living in these two areas, even by 1905–1906, 87 percent of the sample still lived in either
Manhattan or Brooklyn.
Table 4 gives the top 10 job types for each of the four years. In general, the categories
tend to be a mix of local goods providers (e.g., Grocer, Liquors) and professional and traderelated jobs (e.g., Lawyer, Broker). Interestingly, Merchant tops the list in 1861 but moves
downward over the sample period and does not make the top 10 by 1905–1906. Lawyer
was the top category from 1879 onward.
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Note: The dots are employment locations; the triangles are residential locations.

FIGURE 3: Locations of Jobs and Residences for FIRE and Corporate Service Workers.

Maps and Graphs
Next, we provide a series of graphs and maps to illustrate in more detail the changes
in the locational patterns over time. In doing so, we seek to better illuminate the timing
of residential and employment patterns.
Maps. Figure 3 shows the employment and residential locations of FIRE and Corporate
Service workers over the four periods. The maps demonstrate several things. First, the
residential locations (triangles) of these workers were steadily moving northward over
the course of the 19th century. In 1861, there was a large residential cluster around
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Washington Square Park and the bulk of the residences were between Washington and
Madison Squares. But, the vast majority of job locations (dots) were in lower Manhattan.
The 1879 map shows a steady northward movement of this population with the
majority now living between 14th Street and Central Park South. The job locations, by and
large, remain downtown. The bottom two maps (1892 and 1905–1906) again show a similar
pattern: the FIRE and Corporate Service workers were steadily moving northward. By
1905–1906, a large fraction was living on the Upper West Side and the Upper East Side,
between Central Park South and Central Park North. Employment locations remained
concentrated in lower Manhattan, though by 1892, we see a large presence of these
office workers in midtown, providing evidence that white collar workers were steadily
moving northward, while white-collar jobs, by and large, remained in lower Manhattan,
although there was a growing presence in midtown. Specifically, note the largest presence
of midtown employment locations were in the Madison Square and Washington Square
Parks areas (about half way between the southern border of Central Park and the southern
tip of Manhattan and well south of the Grand Central neighborhood.) This suggests that
this area was the center of midtown commerce at this time. (We return to this in more
detail later in the paper.)
Density graphs. Since the points on the maps are fairly large and overlap, they do
not fully show the relative densities at various locations. To this end, Figure 4 shows
the employment and residential densities relative to the southern tip of Manhattan. The
horizontal axis is the distance in miles from this southern tip (in 0.25 mile intervals)
and the vertical axis is the relative frequency of the category. The top two graphs are
for all workers in the sample; and the middle two graphs are for FIRE and Corporate
Service workers only. Each graph also provides three vertical lines, which represent three
important locations. The southernmost line is the location of City Hall, the next line to
the right is that of 14th Street and Broadway, and the third line is 42nd Street and 5th
Avenue.
The left graphs show the density of employment; the right ones show the residential
density. The top left graph shows that there was a general decline in employment density
in lower Manhattan from 1861 to 1879, but there was basically no change in the relative
employment density between 1879 and 1905–1906. The middle left graph shows that the
downtown concentration of FIRE and Corporate Service workers employment was much
greater than the sample as a whole. In 1861, the modal concentration for the FIRE and
Corporate Service workers was about 2.5 times greater than the sample as a whole. By
1905–1906 it remained about 50 percent higher. From 1861 to 1879, there was a relatively
large “flattening.” However, the graph shows that throughout the second of half of the 19th
century, no other region in Manhattan showed nearly the same concentration as lower
Manhattan. The middle right graph shows that in 1861, FIRE and Corporate Service
workers’ homes were largely concentrated between Washington Square and Madison
Square parks. By the turn of the 20th century, they were spread much more evenly
throughout the region.
Finally, the bottom left graph shows the employment density for Physicians and Dentists. The figure shows that in 1861, their employment locations were largely concentrated
about 2 miles from the tip, which today is the SoHo neighborhood near Houston Street.
By 1879, we see a dramatic rise in their employment density near Madison Square Park.
By the turn of the century, there are relatively few Physicians and Dentists south of 14th
Street. Their residential locations show similar patterns to FIRE and Corporate Service
Workers.
The density graphs strongly suggest that midtown in the middle of the 19th century
was not a place with dense office employment. Or at least, there was nothing to suggest
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FIGURE 4: Employment and Residential Density from South to North.
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FIGURE 4: Continued.
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large agglomeration economies from the corporate sector. However, the residential density
graphs demonstrate that by the second half of the 19th century, residential density of
midtown was relatively large. Furthermore, we see a northward movement and general
spreading of the working population. The graphs show, for example, that doctors were on
the vanguard of professional employment relocation. Presumably, being near customers
was the reason for this movement.
In short, the maps, histograms, and descriptive statistics suggest that the rise of offices in midtown in the early-20th century was not a universal response to the demand for
office space by office workers for agglomeration purposes. Particularly, the FIRE industries remained largely clustered downtown, presumably because agglomeration effects
held them there. As we will elaborate further below, the growth of professional employment in early midtown was largely from the arrival of specific industries and professions
that were tied to the local economies of Manhattan residents that were steadily moving
northward throughout the period of study.

4. EVIDENCE FROM BUSINESS DIRECTORIES
In the previous section, we discussed the data set that details the norward movement of the Manhattan residential population and, to a more limited extent, employment
densities. We now introduce an additional data set that will help us to disaggregate
the types of businesses that were on the vanguard of the movement north. To do so,
we collected data from three different business directories: Wilson’s Business Directory
for 1866, Phillip’s Business Directory for 1881, and Trow’s (formerly Wilson’s) Business
Directory of the Boroughs of Manhattan and the Bronx, City of New York for 1898. These
directories list the addresses for either businesses or individuals engaged in certain professions. We selected the following businesses or employment types: Hotels, Livery Stables,
Newspapers, Lawyers, Bankers, Accountants, Architects, Advertising Agents, Dramatic
Agents, and Insurance Agents. See Appendix 3 for more information on data collection and
processing.
When firms in a particular industry decide on a particular location they generally
have to balance several sets of tradeoffs. The first set of tradeoffs relates to transportation
costs. Firms must consider how their location decisions affect access to clients, inputs, and
the movement of outputs. The next set of tradeoffs relates to other agglomeration benefits
not directly related to transportation, per se, such as spillovers and the sharing of inputs.
For example, a firm has to consider whether being close to clients is more important
than being close to the port. We chose several industries that presumably face different
tradeoffs in regard to being close to customers, labor and other firms. In addition, most of
these industries are important to midtown today and are generally office-based industries
or occupy skyscrapers (except Livery Stables).
Hotels and the livery stables are presumed to be customer-close industries because
they provide “retail” services. For hotels, access to customers would seem to be most
paramount, rather than access to other hotels. Since hotels don’t transport outputs, they
wouldn’t consider access to rail or ports important for that reason. For similar reasons
we also chose livery stables. Horse livery services were used to transport individuals
throughout the city, and being close to their clients would be essential.
Newspaper publishers present an interesting case study, as illustrated by the movements of two of New York’s most famous daily newspapers: the New York Times and
the New York Herald. Originally, each of these firms resided in lower Manhattan at
Newspaper Row. In 1890, the New York Herald left lower Manhattan to move to 34th
Street and 6th Avenue. At the time, the Real Estate Record and Builders’ Guide wrote,
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TABLE 6: Industry Location Hypotheses
Industry/Profession

Location Hypothesis

Hotels
Livery
Newspapers
Lawyers
Bankers
Accountants
Architects
Advertising Agents
Insurance Agents
Dramatic Agents

Location to clients
Location to clients
Location to clients, labor, inputs (news), other newspapers
Location to clients (individuals, other firms) and other lawyers
Location to clients (other firms) and other bankers
Location to clients (individuals, other firms) and other accountants
Location to clients (households and firms), and other architects
Location to clients (firms) and other agents
Location clients (firms and individuals) and other agents
Location to clients

“As regards the gathering of local news we should judge the Herald will have no little
advantage over its contemporaries . . . The upper part of the city is alive and active till
past midnight . . . The reporters will be able to undertake more assignments, and those
which are given to them can be covered more quickly, and, in case time is pressing, with
greater thoroughness” (Real Estate Record and Builders’ Guide, 1890, p. 238).
Similarly, in 1904, the New York Times left its headquarters near City Hall to move
to 42nd Street and Broadway. Its movement prompted the renaming of that area from
Longacre Square to Times Square. In both cases, these firms felt that the loss of agglomeration benefits by not being near other newspaper publishing firms and printers would
be offset by better access to inputs (such as news and reporters).
For the rest of the professions, clients could be individuals or firms. Thus, it’s not clear
a priori which group would determine the location choices. However, these professions are
also considered to benefit widely from being close to each other, for reasons of information
and knowledge access, input sharing, etc. In Table 6, we provide hypotheses about which
types of tradeoffs are most important.
Table 7 provides descriptive statistics for each industry, where the key variable is
the distance from the southern tip. Because the data is generally skewed to the right
(i.e., density is greatest toward the southern tip and there are outliers in the northern
areas of the island), we present two percentiles—the 50th and 80th percentiles. The 80th
percentile is perhaps the preferred measure of concentration, since it will indicate the
distance from the southern tip where 80 percent of the firms reside below that distance.
Thus, we can think of this statistic as an approximation of the northern most concentration
of the industry.
A key benchmark is mile 1—which is the approximate distance from the lower tip to
City Hall. For example, the table shows that for bankers in 1866, the 80th percentile is
0.45, indicating that 80 percent of the bankers are working at or below 0.45 miles from
the southern tip. This is just a statistical way to say that, by far, most bankers were
concentrated in the Wall Street area.
Figure 5 shows the movement of these industries, while Table 7 summarizes the
results. In summary, the data show the following patterns. Hotel and Livery Stables
were significantly decentralized to begin with by 1866 indicating a strong residential
concentration in midtown after the Civil War. The figures show that hotels in 1866 had a
bimodal distribution, with one peak near City Hall and another near Madison Square. By
1898, the distribution was no longer bimodel but had a single peak near Madison Square.
Two important industries that made large leaps from downtown to midtown were
architects and newspaper publishers as evidenced by the large increases in distance to
tip shown in Table 7. Dramatic Agents, as an industry, emerged after 1866, and by the
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TABLE 7: Industry Location Descriptive Statistics
Variables

1866

1882

1889

Accountants
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.61
0.59
0.76
0.26
3

0.73
0.56
0.92
0.46
30

0.78
0.48
0.82
0.89
185

Advertising Agents
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.80
0.75
0.80
0.34
34

1.07
0.79
0.85
1.07
77

1.38
0.80
2.24
1.35
387

Architects
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

1.27
0.57
2.38
1.12
90

1.33
0.62
2.35
1.47
163

2.44
2.67
3.85
1.99
561

Bankers
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.44
0.40
0.45
0.20
271

0.49
0.44
0.49
0.30
241

0.73
0.44
0.92
0.87
398

Dramatic Agents
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

na
na
na
na
na

2.37
2.59
2.62
0.57
7

3.47
3.62
3.91
0.82
94

Hotels
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

1.94
1.65
2.90
1.30
160

2.20
1.99
3.27
1.53
171

3.54
3.14
4.82
2.47
292

Insurance Agents
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.912
0.551
0.842
0.956
84

1.30
0.61
2.06
1.50
200

1.41
0.56
2.11
1.76
1,068

Lawyers
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.69
0.54
0.80
0.49
502

0.69
0.62
0.85
0.37
714

0.81
0.55
0.95
0.91
1,619
(Continued)
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TABLE 7: Continued
Variables

1866

1882

1889

Livery Stables
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

2.75
2.63
3.64
1.14
251

3.55
3.39
4.55
1.56
290

3.96
3.78
5.60
1.97
574

Newspaper Publishers
Avg. Dist. to Tip
Median Dist. to Tip
80th percentile
St. Dev. Dist. to Tip
# Obs.

0.95
0.80
1.07
0.55
195

1.04
0.80
1.06
0.70
409

1.88
1.33
2.93
1.36
1,337

Note: na, none listed.

FIGURE 5: Industry Relative Densities and Cumulative versus Distance from the
Southern Tip (Miles).
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TABLE 8: Industry Location Findings
Variable

Results

Accountants
Advertising Agents
Architects
Bankers
Dramatic Agents
Hotels
Insurance Agents
Lawyers
Livery
Newspaper Publishers

Remained downtown
Remained downtown
Moved to midtown
Remained downtown
Only were in midtown
Were downtown and midtown
Remained downtown
Remained downtown
Were downtown and midtown
Moved to midtown

second quarter of the 19th century was well-established in midtown, along Broadway and
42nd Street. The other industries: Accountants, Advertising Agents, Bankers, Insurance
Agents, and Lawyers all remained clustered downtown.
In short, the fact that very specific industries moved to midtown, and not others,
provides strong evidence for the importance of retail industries in the early formation of
midtown, and less evidence for congestion- or commuting-based theories (see below). If all
firm types were moving it would suggest that either congestion was a problem in lower
Manhattan or that commuting times to downtown were becoming too long. But instead
we see specific types of firms emerging in midtown. The types we find all benefit by being
near residents. Table 8 summarizes our findings about which firm types were remaining
downtown and which were moving to midtown.
5. COMMUTING PATTERNS AND PROFESSION ANALYSIS
In this section, we explore commuting patterns and the growth of employment in
midtown. We first demonstrate how commuting lengths were getting longer, on average,
which suggests that mass transit investments were allowing the majority of office workers
to live further away from their jobs, which, except for certain industries, largely remained
downtown over the sample period.
Next, we discuss the changing employment patterns in midtown over the period, and
show that office employment growth in midtown was consistent with the general growth
of this area. The data do not show a wholesale realignment of jobs from downtown to
midtown. The statistics do show relatively rapid growth after 1879, which is consistent
with the idea that in the 1880s, midtown began to grow as a separate office district.
Furthermore, the greatest increase in job types in midtown were managerial and executive
positions, suggesting that the office jobs that formed in this area were based on managing
and leading the new businesses that formed there. Again, there is little evidence that the
key positions in lower Manhattan were defecting to midtown.
Commuting Patterns
In this subsection we explore job and commuting patterns over the 19th century. The
aim is to investigate the role of commuting in the formation of midtown. An offshoot of this
analysis is the wage gradient hypothesis (DiPasquali and Wheaton, 1996; White, 1988,
1999). In brief, this theory posits that firms could realize a savings in their wage bill,
and therefore a rise in profits, if they move closer to their workers living in the suburbs.
In equilibrium, wages would be relatively higher for workers who remain downtown as
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compared to workers in midtown because workers in midtown are willing to take a lower
wage to have a shorter commute. Since we do not have data on wages, we cannot directly
test whether we see the emergence of a wage gradient or not but we can review commuting
lengths to see if the patterns in Manhattan were consistent with this theory or not.
Based on the data on residential movement, we know there was a significant residential “suburbanization” to northern Manhattan, including FIRE workers and lawyers.
The maps of Figure 3, for example, show that by 1879, virtually all FIRE workers in our
sample were living at least 2.5 miles north of the lower tip. By 1892, we see northward
movement towards Central Park South, and the Upper West and Upper East Sides around
the park.
Figure 6 shows a scatter plot of job locations (relative to the southern tip) versus
residential locations (relative to the southern tip) for the four sample periods for all jobs,
from the Trow’s data set. The plots aim to show where people work relative to where they
live (only for people who both live and work in Manhattan).
Both axes start at zero (the southern tip) and go to 10 miles away from the tip. The
dots in the shaded horizontal “belt” are those people who work in midtown (14th to 59th
Street). The dots in the shaded vertical belt are those people who live in this region. The
dots in the overlapping belts are, therefore, people who both live and work in midtown.
The figure illustrates the different commuting patterns across the island and over
time. All four graphs can be divided into four zones. The dots that run along the 45°
line are those people who work very close to their homes—so that the distance from the
tip to work roughly equals the distance from the tip to home. In all four years, we see
a large fraction of people who do not commute (i.e., travel far away from their homes to
work), though over time their fraction of the total sample is declining. Across years, office
workers never make up more than 3 percent of the group of people who live within 0.25
miles of their jobs.
The upper left portion of the graph, above the 45-degree line, shows those who work
north of their residences. These cases are relatively few throughout the 19th century, so
we don’t discuss them further.
Next are those people who work within two miles of the southern tip (i.e., work below
14th Street and most of them work below Chambers Street)—these are the dots below the
shaded horizontal belt. Generally speaking, we see no pattern between where people live
if they work downtown, since the scatter plot of those who work downtown versus where
they live has a zero slope.7 Looking at the residential patterns for these people shows a
steady northward migration, in that the right “edge” of the scatter plot is moving out. By
1905–1906, there is a large cluster of downtown workers living between miles 5 and 9
north.
As we will discuss in more detail below, note that many transportation developments
were occurring in the 19th century. Street car lines and then elevated railroads led to a
continual decrease in commuting times for people living in the northern areas of the city.
Essentially, the government policy of promoting mass transit was allowing greater access
to workers.
Returning to the scatter plots, the fourth category are those people who work in
midtown (or north), which begins roughly 2.5 miles north of the tip. The scatter plots
don’t show evidence of a “mass defection” of work locations from downtown. Rather the
scatter plots suggest a proportionate rise in the number of people working in midtown
with respect to the number of people living north of 14th Street.

7 A regression of distance of job to tip on distance of home to dip and year dummies for those who work
south of Chambers Street yields a statistically insignificant coefficient for the distance to home variable.
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Note: Samples only include people who live in Manhattan. Vertical axis: distance to job relative to southern tip
(miles). Horizontal axis: distance to residence relative to southern tip (miles).

FIGURE 6: Commuting Patterns in Manhattan.
Employment Locations
Table 9 gives the fraction of people working in the three different parts of the city:
south of 14th Street, in midtown (14th to 59th Street) and uptown (north of 59th Street).
While we see a steady decline in the fraction of workers south of 14th Street, still nearly
60 percent of all jobs in our sample were below 14th Street. Thus downtown preserved its
strong employment pull.
In midtown, we see relatively constant employment percentages from 1879 onward.
But, recall from Table 1 that from 1870 to the end of our period of study, the population
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TABLE 9: Percent of Employment in Different Regions of Manhattan (for Those Living
in Manhattan)
Year

Percent South of 14th St.

Percent Midtown

Percent Uptown

82.72
70.45
63.60
58.94

16.50
25.46
23.77
23.06

0.78
4.10
12.64
18.01

1861
1879
1892
1905–1906

TABLE 10: Fraction of Workers in each Category
Downtown*

Midtown**

Category

1861

1879

1892

1905–1906

1861

1879

1892

1905–1906

Food, Goods, Personal
Manufacture
Managerial, Corp., FIRE
Other categories

54.5
13.5
2.5
29.6

56.8
11.2
5.4
26.6

54.9
10.3
10.1
24.8

42.9
6.0
17.2
33.9

61.2
24.9
0.8
13.1

65.4
18.3
2.9
13.4

61.3
16.3
7.5
14.9

46.5
11.9
21.1
20.5

*

Live anywhere on island.
Live north of 14th Street.

**

TABLE 11: Fraction of Employment in Each Region that Are Office Workers
Location

1861

1879

1892

1905–1906

Work downtown*
Work midtown**

9.8
1.2

14.8
3.1

19.4
7.1

29.4
18.0

*

Live anywhere on island.
Live north of 14th Street.

**

in midtown as a percentage of overall Manhattan population was declining. This suggests that at the time of our study, midtown is beginning to transform towards a more
commercial orientation. The greatest employment increases overall were north of 59th
Street, which never emerged as a hub like midtown, suggesting that the job growth in
these places was mostly servicing local residents.
Table 10 shows the evolution job categories over the sample periods for people who
work in midtown (and live 2.5 miles north of tip) and for those who work downtown (and
live anywhere). We see that Food, Goods, and Personal Service make up the bulk of jobs in
both locations. Across all time periods, midtown’s share of these occupations is higher than
downtown. Again this suggests that much of the economic activity in midtown catered to
local residents.
Looking at the distribution of workers in the Managerial, Corporate Service and
FIRE categories we see a rise throughout the city. Further, by 1905–1906, the fraction of
midtown workers in this set surpasses that of downtown. However, recall from the scatter
plot that the actual number of jobs is far greater downtown—but we see greater growth in
these jobs in midtown by the turn of the century. Overall, the growth of jobs in midtown
seems consistent with the rise of white collar jobs in general throughout the city. Also,
notice that in midtown, manufacturing jobs were larger than in downtown, in percentage
terms. Part of the rise in the managerial and corporate service jobs in midtown may have
been related to the presence of manufacturing in this region of Manhattan.
Table 11 gives the breakdown of office jobs in the two regions. We see that there is
rapid growth in office jobs in both regions of the city during this time period. Specifically,
between 1861 and 1905–1906, office jobs increase by a factor of about three in downtown
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TABLE 12: Ranking of Office and Managerial Jobs in the Samples for Midtown Workers
1879

1892

1905–1906

Job

# per 1,000

Job

# per 1,000

Job

# per 1,000

President
Lawyer
Secretary
Manager
Architect
Real Estate
Insurance
Publisher
Advertising
Asst. Super.
Cashier
Journalist
Vice Pres.

7.3
5.7
5.7
4.1
2.4
2.4
1.6
1.6
0.8
0.8
0.8
0.8
0.8

Real Estate
Manager
Treasurer
President
Secretary
Insurance
Publisher
Architect
Editor
Lawyer
Notary
Advertising
Cashier
Teller
Vice Pres.

23.3
15.9
10.3
7.5
6.5
4.7
4.7
2.8
2.8
2.8
1.9
0.9
0.9
0.9
0.9

Manager
President
Real Estate
Secretary
Architect
Treasurer
Vice Pres.
Publisher
Lawyer
Cashier
Asst. Sec.
Editor
Advertising
Insurance
Journalist
Teller
Appraiser
Asst. Editor
Asst. Treas.
Notary
Public Acct.

61.86
34.02
29.90
29.90
20.62
15.46
11.34
8.25
6.19
5.15
3.09
3.09
2.06
2.06
2.06
2.06
1.03
1.03
1.03
1.03
1.03

Note: “# per 1,000” = number of people per 1,000 sampled who work between 14th and 59th Street.

and by a factor of about 15 in midtown. Looking more deeply into office-based job growth
in Table 12 we see a significant rise in leadership type jobs in midtown during this time
period. The top jobs are real estate professionals, managers, or executives (we omit 1861,
which only had seven people working in office or managerial jobs). Although much of
Manhattan’s office-based employment remained downtown, it is clear that the emergence
of midtown as a white collar business center has begun before 1905–1906, and that most
of the jobs were leadership-based or tied to the local customer base.
6. THE RISE OF MIDTOWN
Having demonstrated that midtown was already growing into a commercial hub of
Manhattan by the end of the 19th century, we now discuss some of the factors that led to
this growth. We begin by ruling out two hypotheses that have been suggested as crucial
to the rise of midtown, namely the depth to the bedrock in the area between downtown
and midtown and Grand Central Station. We argue that each played a very limited (if
any) role in midtown’s birth.
After discussing these two hypotheses, we then consider a set of other factors. We
will attempt to connect the data we’ve collected with other historical documentation and
the economic theory on agglomeration and subcenter formation. Also note that the first
zoning laws in New York City occurred in 1916, which is after our sample period. Thus
zoning did not play a role in midtown’s development during this time.
Depth to Bedrock
As mentioned above, there are two prevailing theories as to why midtown came to be.
The first concerns the location of bedrock. In general, as commercial activity grows the
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demand for land drives up prices thus promoting high-rise office construction as tenants
substitute capital (building structure) for land (Brueckner, 1987; O’Sullivan, 2012).8 The
increased number of tall buildings is seen as an indicator of commercial activity and the
high demand at certain locations.
The depth of the bedrock is potentially important because, for the earliest skyscrapers
that were built in the late-19th and early-20th centuries, the foundations needed to be
anchored to the rock to prevent the building from uneven and harmful settling. Because
the area north of 14th Street has bedrock relatively near the surface and the area between
14th Street and downtown has bedrock far below the surface, it has been argued that this
“in-between” area was ignored by commercial developers (Schuberth, 1968). This theory
conjectures that midtown emerged because of the relatively easy access to bedrock, which
allowed developers to supply the space demanded by businesses.
While the story has become part of the common folklore of the city, it is silent, however,
on the reason why skyscrapers didn’t emerge in the in-between area. One possible reason
is that, at the time of early skyscraper construction, it was not technologically possible
to construct and anchor the foundation of a skyscraper to bedrock that deep below the
surface. Another possible reason is that the additional costs of building the foundation
over bedrock deep below the surface were too great relative to building over bedrock
nearer to the surface in midtown. Barr, Tassier, and Trendafilov (BTT) (2010), however,
demonstrate that both of these possibilities do not match the evidence. In short, BTT
demonstrate that the costs of anchoring buildings in areas with bedrock deep below the
surface were not prohibitively high but rather that there was a lack of demand in that
area due to the presence of tenement apartment buildings and factories.
Specifically, BTT (2010) collect data on lots throughout Manhattan south of Central
Park and examine if a skyscraper was present on the lot by 1915 (which is the year prior
to the first zoning restrictions in the city). They then use this data in conjunction with the
depth to bedrock data as well as a host of demographic variables to measure the effect of
depth to bedrock on the presence of a skyscraper. Their findings demonstrate that bedrock
did not significantly influence the location of skyscrapers in Manhattan.
Additionally, their data reveal that some of the earliest skyscrapers were built on lots
where bedrock was very deep below the surface; deeper than many parts of the “bedrock
valley” between midtown and downtown, thus demonstrating that it was technologically
feasible to build skyscrapers in the bedrock valley. Finally, using construction cost data
from the same time period they estimate the effect of depth to bedrock on skyscraper
construction costs. Bedrock deep below the surface did increase overall construction costs
by up to about 7 percent of total construction costs. But, these additional costs were much
smaller than the difference in land prices between the bedrock valley and other parts
of the city. Developers could have purchased land over the bedrock valley at relatively
low prices, paid the additional constructions costs associated with the bedrock depth, and
built skyscrapers at a much lower total cost. Yet they chose not to do so. In short, BTT
conclude that the lack of skyscrapers just north of downtown was demand driven and not
due to technological or cost constraints resulting from bedrock too deep below the surface
of the island.
Grand Central Station
The second commonly accepted theory concerns the presence of Grand Central Station
in what is today the heart of midtown. The idea is that the terminal was a transportation
8 While the focus of this paper is on midtown as an office district, we discuss the location of skyscrapers
as well since in midtown offices and skyscrapers are virtually synonymous.
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Source: See Appendix 4.

FIGURE 7: Moving Average of Land Values Per Block ($ Per Square Foot).
hub and thus led to midtown’s emergence. However, the problem with this argument is
that the tracks were open and uncovered until 1913, when they were electrified. Before
then, the neighborhood to the north of and around the station would have been polluted by
the coal-infused steam from the locomotives. Out of the seven crosstown streets passing
through the station’s property, north of 42nd Street, only two were open for vehicles
(Condit, 1980).
A closer look at building patterns reveals that the Grand Central Station neighborhood was not of interest to high-rise office developers during the earliest period of midtown
growth. For instance, the first skyscraper north of 14th Street was the Flatiron Building, completed in 1902. It was built far from Grand Central Station on a triangular plot
between Broadway, 5th Avenue and 23rd Street.9 During the period between 1902 and
1912, before electrification, only one out of 20 midtown skyscrapers were built adjacent
to the station.
Furthermore, the first world-record-breaking skyscraper north of downtown was the
Metropolitan Life Tower, completed in 1909, on the southeast corner of Madison Square
Park, at 23rd Street. Founded in 1868, the company originally opened an office on 23rd
Street and Madison Avenue in 1893. Its success at that location prompted it to construct
its tower; this strongly suggests that Madison Square was the center of commerce north
of 14th Street at this time.10 The iconic buildings further north, which we associate with
present-day midtown, such as the Chrysler and Empire State buildings, were completed
a generation later. Figure 7 shows a map of a moving average of block-level land values
(dollars per square foot) as of 1905, going from the southern tip northward (for information
on source and processing, see Appendix 4). The peak of land values in midtown occurs
at around mile 3.5, a half-mile south of Grand Central Station, in the Herald Square
neighborhood. In 1902, Macy’s department store moved its flagship store there because
9 As

in Barr et al. (2010), we define the first generation of skyscrapers as buildings that were 80 m
(about 20 stories) or taller.
10 According to the Metropolitan Life’s website, the company innovated the strategy in the U.S. of
having its agents go door-to-door, collecting monthly premiums so that, “The MetLife agent became
an important person in the lives of these striving families” (https://www.metlife.com/about/corporateprofile/metlife-history/metlife-begins/index.html). Presumably, by having their offices in Madison Square,
agents were much closer to their customers.
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Source: Barr, Tassier, and Trendafilov (2010).
Note: Left, skyscrapers built between 1890 and 1901. Right: skyscrapers built between 1902 and 1912.

FIGURE 8: Location of Skyscrapers Built between 1890 and 1912.
that neighborhood was becoming the city’s central shopping district. The figure also shows
that land values around 42nd Street were not as high as those values closer to Madison
Square; thus demonstrating that Grand Central Station was not a central location or focal
point for midtown development with a particularly high demand for land. Furthermore,
land values do not appear to have been bid up there in anticipation of electrification.
Figure 8 shows the pattern of skyscraper construction during the period. The figure
on the left shows that between 1890 and 1901, all the skyscrapers were constructed downtown (except one which was the bell tower for Madison Square Garden). Then, suddenly,
starting in 1902 there was a “jump” where skyscraper completions were evenly divided between downtown and midtown. The graph on the right (1902–1912) also strongly suggests
that around the turn of the 20th century there was a tipping point, where developers saw
opportunities north of 14th Street that did not exist in the decade prior to that, despite
the fact that nothing had changed in the neighborhood around Grand Central Station.
The graph also reveals that midtown construction was most heavily concentrated around
the Madison Square area. The graph shows that there was no clear midtown focal point
near Grand Central.
Because plans for the present day Grand Central terminal began in 1902–1903 and
construction took place over a 10-year period, it is possible that some speculation may
have brought firms to the Grand Central area. But there is no evidence of widespread
movement there (in terms of land values or skyscraper development) before completion in
1913. The businesses appearing in midtown during our time of study were concentrated
well south of Grand Central Station. Any strong role that Grand Central may have played
in the growth of Manhattan took place after the time period of our study.
Transportation Infrastructure
It is clear from our data that the population of Manhattan was growing rapidly at this
time. Much of this growth took place in the northern-most parts of the island. This growth
was likely facilitated by investments in mass transit. Over the 19th century, New York
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implemented a series of increasingly sophisticated mass transportation systems, which
culminated with the opening of the subway system in 1904. Our sample period ends at
1905–1906 and represents the location of the population at the dawn of this era.
For our sample period, intercity railroads and ferries were not a large part of the
commuting patterns.11 In this subsection, we discuss some of the important innovations
but a detailed investigation of the role of public transportation in the development of
Manhattan is left for future work. Note, again, that the great stations of the New York
Central and the Pennsylvania railroads were not completed until the second decade of
the 20th century, when the electrification of the tracks was possible (and which is after
our sample period).
Within Manhattan, the first form of mass transit was the Omnibus, which operated
along Broadway, starting in 1829. The Omnibus was a large horse-drawn coach with
regular stops along the street. By 1833 there were 80 licensed coaches in the city. By
1853, there were 683 coaches, operated by 22 separate lines (Jackson, 1985). In the 1830s,
however, the Omnibus saw competition from the horse-drawn streetcar, which operated
on rails embedded in the street. This improved efficiency and allowed one horse to pull
up to forty passengers in one vehicle (Jackson, 1985).
By 1837, the first line ran from lower Manhattan to 84th Street. Over the ensuing
decades, several parallel lines were built, including along 6th Avenue, 9th Avenue, and
Second Avenue; as well, several east–west lines were opened up (Greater New York, 1898).
By 1856 there were 23 miles of laid track. The Second and Third Avenue lines reached as
far north as 60th Street. Jackson (1985) notes that the effect of the railways was to create
streetcar suburbs of the wealthy and middle class on the Upper East Side.
Arguably the most important innovation was the construction of the elevated railroads (Els) in Manhattan and parts of the Bronx. The first short road began in 1868, and
throughout the 1870s, the Els were expanded so that there were several parallel lines
running up and down the island. The system was largely completed by 1879 (Greater New
York, 1898). Els were much faster since they did not have to contend with street traffic;
but they ran on steam, which caused pollution. As well, many of the avenues containing
the roads were in shadows and caused lower real estate values.
Finally, during the late-19th century, calls were made for an underground railroad
that would move people more quickly throughout the city using electrification. In 1904,
the first subway line opened. Over the first half of the 20th century, the system continued
to expand, so that by the late-1930s the system mostly had taken on its current form.
Most importantly for this paper is the question of whether the transportation innovations were instrumental is creating midtown as a separate business district, especially
before the turn of the 20th century. Figure 9 shows a scatter plot with the number of
elevated railroad stops within a half mile of each block going from south to north, as of
1890 (see Appendix 5 for more information). The figure shows that besides downtown, at
around mile 1, there were no discernable elevated railroad stop hubs. This suggests that
midtown was not created because transportation investments were allowing easier access
to the area. The Els appear to have served most of the city in a roughly uniform fashion.
Immigration and Tenement Neighborhoods
Another factor in the development of midtown is related to immigration patterns.
While we give a brief account of the role immigration, see Barr and Ort (2014) for a more
detailed treatment. Beginning in the 1840s, Manhattan saw massive influxes of Irish and
11 In Section 3, we presented evidence on the percentage of Manhattan workers coming from outside
of the city; but by 1905–1906 they were still a very small fraction of the total employment population.
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Source: See Appendix 5.

FIGURE 9: The Number of Elevated Railroad Stops Within a Half Mile of the Center of
Each Block, as of 1890.
German residents. The Irish were particularly poor and low-skilled, and, as a result, their
greatest concentrations were in the Five Points neighborhood, just a few blocks north of
City Hall. The Germans, who tended to arrive with higher skills and incomes, clustered a
bit farther north in the Lower East Side. Starting in the 1880s, Russian and Polish Jews
and Italians would be the dominant immigrant groups.
In the decades before the Civil War, New York’s demographic and land use patterns
would set the stage for the shape of the skyline at the turn of the 20th century. First,
because of access to street cars, the middle and upper income residents tended to move to
the northern suburban fringes of the city (which are shown in Figures in 2 and 4). Between
lower Manhattan and the northern areas, immigrant enclaves, such as Five Points and
Kleindeutschland, would form.
Thus by the Civil War, Manhattan saw a specific set of demographic and economic
“layers.” The lower portion of the City was reserved for port activity and finance-related
business, centered at Wall Street. North of that was a mix of dense ethnic enclaves and
manufacturing; north of that were the upper and middle income residents.
The evidence presented in Section 6 and in Barr et al. (2010) demonstrate that the
economic and demographic profile of the neighborhoods just north of City Hall was not of
interest to developers who were providing Class A office space, as the income opportunities
for that kind of construction just did not exist; it was in the northern portions of the city
(north of 14th Street), where these opportunities existed because of the higher income
clientele living in these neighborhoods.
It is also likely that Manhattan’s long and narrow shape was causing land values
in midtown after the Civil War to be higher than they would otherwise have been. Since
the middle and upper classes were, in some sense, relatively more constricted because
of the two rivers. The standard land use model demonstrates that in a featureless plain,
suburban residential districts will form an annulus centered on the CBD. However, at 14th
Street, Manhattan’s circumference is less than 25 percent of a full circle, whose radius is
centered at Wall Street and ends at 14th Street. Thus, unlike other cities with more area
to expand, Manhattan’s middle and upper classes were likely living more densely, which
put greater pressure on land values, and which provided greater business opportunities
to locally based firms to move to those neighborhoods.
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7. RELATED LITERATURES AND THEORIES
Next, we discuss a subset of the economic literature on urban spatial structure and
subcenter formation as it relates to our data and research question. Given that we are
working with historical data, which does not allow for more detailed statistical tests, we
provide a general discussion of the relevant literatures and how our results relate to these
different strands.
Natural Advantage
The literature on natural advantage focuses on the exogenous forces that act as attractors for commercial or residential activity. Examples of natural advantages include
access to waterways or harbors that allow for the easy transportation of goods, or access to
natural resources such as precious metals, wood or fuel sources, or drinking water (Ellison
and Glaeser, 1999; Davis and Weinstein, 2002; Burchfield et al., 2006). New York’s harbor
and waterways certainly played a large role in the rise Manhattan in general and of downtown in particular because of its location within the harbor (BTT, 2010).12 For midtown, in
particular, the bedrock theory discussed above is implicitly a kind of natural disadvantage
theory, but based on prior work, the effect of bedrock has been shown to be negligible.
Infrastructure and Transportation Investments
Another approach considers the construction of infrastructure, such as highways, and
water and sewage pipes that allow and promote the spreading out of economic activity
(Helsley and Sullivan, 1991). The exogenous version of this theory can be thought of as
the “Edge City Hypothesis” based on the work of Garreau (1992) who documented the
rise of subcenters on the edges of traditional urban centers, starting in the 1970s with the
construction of Interstate highways on the fringes of metropolitan areas. This is a version
of the build-it-and-they-will-come idea—infrastructure expansions take place first and
then population growth follows.
For New York, with regards to sewage and water, while the Croton Aqueduct water
system was completed in 1845, hookups to the system were haphazard and generally
occurred after economic development came to a particular neighborhood. Similarly for
sewage pipes, there was no master plan for their completions, and they tended to be
laid down only after a majority of residents on a block requested pipes on a street. In
short, sewage and water infrastructure tended to follow, rather than precede, residential
developments in Manhattan at this time (Moehring, 1981).
Another set of papers aims to tests whether mass transit routes follow development
or promote it. For the New York City Subway, King (2011) finds that, by and large,
the subway routes followed land development; in particular, commercial, rather than
residential investment, was a predictor of subway locations. Levinson (2008) studies the
case of London’s rail network to see whether population density predicts the location of rail
lines or vice versa. He finds that in suburban areas there was an endogenous feedback
between the two, while rail investments promoted decentralization in the central city
(which is similar to findings for Manhattan found in Spengler, 1930.)
Ahlfeldt, Moeller, and Wendland (2015) explore the “chicken and egg” question for
Berlin from 1890 to 1914. Their results also show an endogenous relationship between
land use and transportation investments. Like King (2011), they find commercial activity
12 Barr and Ort (2014) explore the effect of Manhattan’s historic wetlands and elevation on residential

density and find some moderate effects, but they are small relative to the effects of immigration patterns
and income.
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is a stronger predictor of rail line locations as compared to residential land uses. Xie and
Levinson (2010), however, find evidence that for Minneapolis and St. Paul the streetcar
lines preceded population density and induced growth along these lines.
For New York, the advent of mass rail transit systems that aided in commuting,
particularly the Els discussed above, clearly played a role in promoting the northward
growth of the city. Again, whether the advent of these rail lines can be thought of as an
exogenous act which allowed the northward expansion of the city or whether it should
be seen as a response to the northward movement of the population remains an open
question. But there is little evidence, as it pertains to our work, that the Els directly
spurred midtown by creating a transportation hub. The major stations that are believed
to have caused the rise of midtown—the electrified Grand Central Station (1913) and Penn
Station (1910)—came after our sample period when the growth of midtown was already
well underway. Further, the subway system as we know it today was not in existence
either. The first line was completed in 1904, again, after the birth of midtown.
Agglomeration Benefits and Endogenous Subcenter Formation
Another area of the literature focuses on the endogenous emergence of polycentric
spatial structure based on the balance of tradeoffs for firms and residents. These polycentric models are rooted in the monocentric models of Alonso (1964), Muth (1969), and
Mills (1972), which assume a single, exogenous central business district. Because firms
have the ability and desire to pay higher land rents near the “center” as compared to
residents, firms outbid residents there, and residents live in suburban rings around the
central business district.
Evidence on the monocentric model is large and shows that employment and population density rapidly decreases with the distance from the center (Anas, Arnott, and Small,
1998). Since Manhattan is a narrow and long island, the monocentric model predicts that
higher income residents will be on the northern most boundaries of the city, where land
prices are lower, while lower-income residents will cluster near downtown, so they can
save on transportation costs. The monocentric model, however, has failed to explain many
modern urban configurations, which tend to be characterized by polycentric business districts and mixed land-use patterns. As a result a literature on endogenous polycentric
configurations has emerged.
Fujita and Ogawa (FO) (1982) model the decisions of firms and households where
the location of one or more centers is endogenous. They demonstrate how an urban
configuration can range from monocentric to multi-nodal to uniform based on the relative commuting costs of households and the agglomeration benefits of firms. McMillen
and Smith (2003) find evidence for the FO model in the U.S. with a positive correlation
between the number of subcenters in a region and its commuting costs.
DiPasquali and Wheaton (DW) (1996) and White (1988, 1999) posit that polycentric
development emerges when some firms move closer to their workers to pay lower wages,
creating a wage gradient, since firms that remain in the center must pay a wage premium
to entice workers to continue to commute. Empirical studies that confirm the presence of
wage gradients include McMillen and Singell (1992) and Timothy and Wheaton (2001).
Anas and Kim (1996) stress the importance of shopping locations and transportation
congestion. In this model, the tradeoff is between economies of scale in shopping versus
traffic congestion. If scale economies are high relative to congestion a monocentric pattern
occurs; if congestion costs are high multiple shopping subcenters can emerge.
Implicit in polycentric models in general is the notion that there are strong agglomeration benefits driving firms to cluster with each other. In the agglomeration literature,
there are, in general, four factors that drive clustering: transportation and communication
costs, search costs, input sharing, and increased specialization.
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First, firms must decide on a location that best balances the various transportation
and communication costs, including the distance to inputs, clients, and the movement of
outputs. Hoover and Vernon (1959) and Robbins and Terleckyj (1960) show that officebased firms such as those in the finance industry need to be near each other to minimize
information transmission costs. Workers need to learn about the business environment
and to discuss their ideas and projects. If a firm is not near others, it may find itself “out
of the informational loop” and thus at a competitive disadvantage.
Second, agglomeration is driven in part to reduce search costs. In terms of the labor
market, by clustering, firms can draw from larger and more productive labor pools, lowering search costs and creating better matches between employee and employer. Similarly,
for consumers, the knowledge of a specific business district reduces their search costs,
and increases the market size for firms (Rosenthal and Strange, 2004).
Third, another cause of density is related to input sharing and co-agglomeration. By
clustering, firms can share the costs of certain inputs that generate economies of scale or
are lumpy. High-rise office buildings, to a certain degree, benefit from economies of scale,
as certain costs, such as land, foundation preparation, planning, design and permitting
generally occur independent of the size of the building. By clustering in skyscrapers, firms
can economize on these costs.
Fourth, another reason for agglomeration is due to specialization and the increased
productivity it engenders. The greater the density of workers, the more they can specialize on a more focused set of tasks, increasing their individual and joint productivities. Michaels, Rauch, and Redding (2013), for example, finds task specialization to have
increased dramatically over the 20th century, and thus has driven a greater need for
employment density.
Finally, related to both the “chicken and egg” question and the timing of decentralization and polycentric urban formations, is the strand of research that aims to investigate
the regional timing of employment changes versus residential changes. The models discussed above assume that residents move to new areas first, and then firms follow. However, as Henderson and Mitra (1996) and Hoover and Vernon (1959) demonstrate, firms
may have an incentive to move to an outlying area first. As the CBD becomes congested
and land values rise, those firms who need more land (or light) for their production processes will vacate downtown, as long as transportation costs in the new areas are not too
large. Thus it remains an empirical question as to who moves first, firms or residents. A
meta-analysis of this body of literature finds evidence for the jobs-follow-people theory but
results across studies depend on the data, specification and variables (Hoogstra, van Dijk,
and Florax, 2005). Our work, however, supports the idea that residents on Manhattan
moved first and then office-based firms followed them.
Economic Theories and the Formation of Midtown
Based on our reading of the data and our review of the literature, we can draw some
conclusions about the strength of the various agglomerative forces at work during this
time period. To some extent, all of the forces described above were likely involved in the
creation of midtown as we know it today. But, it appears that some of the forces were
more prominent in the initial formation of midtown, which we study in this paper.
It is clear that Manhattan experienced a population explosion during this time period and as a result congestion increased greatly across the city. In part, the congestion
downtown and the residential congestion in areas like the Lower East Side led to growth
in the areas north of the original city center. But if the only reasons for the emergence
of midtown were congestion and rising commuting costs, we would expect to see all types
of firms moving to midtown so as to eliminate these rising costs. But we do not see this;
instead, we see some specific industries moving to midtown and not others. This suggests
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that there was not a universal need to escape the area or that different types of firms
faced different costs and benefits related to moving.
The industries and firms that do appear in early midtown tended to be those that have
residential consumers as a primary client base. This appearance of shopping economies is
consistent with the model of Anas and Kim (1996). The office-based jobs that appeared in
midtown tended to be the managerial or executive variety, which is also consistent with
this theory, since these people were likely the leaders of the new businesses forming in
the midtown area.
Next, while we do not have any wage data that allows us to draw conclusions on the
wage gradient hypothesis, our data does offer some clues as to its effect. The combined facts
of the increase in commuting distance to downtown, on average, over time (as shown in
Figure 6), and that mass transit was available after 1879, suggests that commuting times,
on average, were likely declining for residents (all else constant), and thus would likely not
spur the introduction of a wage differential on the part of firms. A wage differential seems
more likely to occur when transportation becomes less efficient or more congested (without
transportation improvements) due to greater residential development in the suburbs.
In the case of midtown Manhattan, we see more efficient transportation systems
being developed in the time of our study. Further, because the wage gradient hypothesis
would apply to all types of firms, if it were a strong factor, then we would expect to see
firms of all types appearing in midtown. But, again, we see only a subset of firm types,
specifically those with a residential client base.
Of course, there are tradeoffs. If all firms gain the same benefits from moving closer to
employees or clients but some firms receive large benefits from agglomeration, these firms
will be the last to leave as the wage savings grow. Other firms, with smaller agglomeration
benefits, will be more willing to leave. In the context of midtown Manhattan, economic
logic implies that we should expect to see residential-based goods and services (that do
not benefit as much from the agglomeration benefits of being near each other) as the first
movers in the emergence of midtown’s commercial district. This is what we see in the data.
In summary, based on the results from our data sets, the evidence suggests midtown’s
origination was due to a version of the shopping agglomeration process, as described in
Anas and Kim (1996). That is, firms were moving to midtown to reduce the costs of
providing the goods and services that local consumers wanted. This arrival process then
led to a more generalized set of agglomeration benefits to midtown firms that triggered a
broader realignment of economic activity on the island. That is to say, after an original set
of office-based firms arrived based on local demand, then other firms arrived that could
benefit from being close to the firms that originally moved to midtown, including allowing
for task specialization and input sharing.
8. CONCLUSION
This paper aims to investigate the timing and causes for the rise of midtown Manhattan, which is the largest business district in the U.S., yet is only three miles north of the
original downtown Manhattan business district. We provide empirical evidence on urban
spatial structure for the 19th century, as midtown Manhattan’s formation demonstrates
that the trade-offs between urban concentration and decentralization were present even
then, well before the massive suburbanization and sprawl processes that started in the
U.S. in the 1950s.
We examine the earliest period of midtown Manhattan by collecting four data samples
from Trow’s New York Directories from 1861, 1879, 1892, and 1905–1906. In each sample
(which ranges from about 4,900 to 6,200 people), we have collected job titles, employment locations, and residence locations. Using these data, we are able to demonstrate a

C 2016 Wiley Periodicals, Inc.

786

JOURNAL OF REGIONAL SCIENCE, VOL. 56, NO. 5, 2016

consistent northward movement of residences on the island. However, we also find much
less movement of businesses. In particular, many types of office-based firms were reluctant to move and remained downtown during this time period.
Next, we consider data collected from business directories, which give the locations of
firms or workers in specific industries. In particular, we collected location data on Hotels,
Livery companies, Newspapers, Lawyers, Bankers, Accountants, Architects, Advertising
Agents, Insurance Agents, and Dramatic Agents. We find the Lawyers, Bankers, Advertising and Insurance Agents, by and large, remained downtown, while the other industries
moved north to midtown, especially in the 1880s.
A review of commuting patterns and the nature of employment changes in midtown
over the period does not suggest a wide-scale defection of downtown firms to avoid congestion, or to pay lower wages to their employees. Rather, our findings support a hypothesis
that the early movers in the formation of midtown’s commercial district were firms that
provided residential-based goods and services. Architects, for example, moved to midtown
because it was closer to their clients who were living further and further north during our
time period. Newspapers moved their headquarters to be close to the local news that was
being created by the commercial and entertainment activity in that area.
Finally, while many office-based firms remained clustered in the original downtown
business district during this time period, we do see the number of office jobs rising greatly
in midtown at the end of our sample period. Once these initial firms moved, they set in
motion a new set of agglomerative forces, as related industries joined these early movers.
Taken together, the results suggest that midtown was already a growing and thriving
commercial district at the end of the 19th century, well before the rise of the Grand
Central Terminal area in what is today considered the heart of midtown Manhattan.
APPENDIX 1: DATA COLLECTION AND PROCESSING
For each volume, one or more names per page were randomly selected that contained
a person’s name, job, job address and home address. Every page for each directory had at
least one name selected, and no page provided more than three names. In some cases, the
employment location was in the Bronx. We deleted these, as we were only interested in
those employed in Manhattan, but we included people who resided outside Manhattan, if
their address was provided.
After the data were collected for a particular year, the next step was to process
the data. First all abbreviations were spelled out. Next the addresses were imported to
ArcGIS 9.2 for geocoding. This meant that each address in the data set was compared
to the list of current Manhattan addresses in the Address Locator File, created from the
LION data base used to create the New York Shapefile, as provided by New York City
Department of City Planning of on the Bytes of the Big Apple Website (http://www.nyc.
gov/html/dcp/html/bytes/dwnlion.shtml).
If the address in the Address Locator File and the respective home or work address
were exactly identified, ArcGIS would assign a matching score of 100. If the exact address
from the directory was not in the address locator file, a matching score of less than 100 was
assigned. Generally speaking, this score rates the likelihood that the ArcGis matching
algorithm was correct (and it ranged from 0 to 95). The ArcGIS address locator gave a
100 score to roughly 80 percent of the address. For the addresses assigned 100, we then
used ArcGIS to calculate the latitude and longitude coordinates.
There were several reasons why the algorithm might generate a number less than
100. Many people often gave the name of a building or a location, rather than an address. A
butcher, for example, might list his work address as a specific market, such as Washington
Market. Others might list their address as a particular office building, such as the Bible
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House. Similarly, some listed their residences as particular hotels. In these cases, we
used Google Books search engine to locate the address of the building. We also consulted
several sources that gave the locations, such as Edwards (1885).
Once the locations were identified, we used a Google Maps application, such as http://
itouchmap.com/latlong.html, to identify the latitude and longitude. Generally speaking,
we identified the location on a historical map of New York and then zoomed in on the
location on the Google Maps website, and clicked on the plot to get longitude and latitude.
For several addresses, the blocks and/or lots no longer exist because of changes to the
grid. Over the years several blocks, for example, have been incorporated into superblocks
that contain large housing developments or a complex of government buildings. In
other cases, streets have been assigned new names. For example, 4th Avenue north of
14th Street but south of 32nd Street was changed to Park Avenue South in the 20th
century.
In these cases, we again consulted older maps or atlases of New York City,
such as those found at http://digitalgallery.nypl.org/nypldigital/dgtitle_tree.cfm?level=1
&title_id=1013612. Once the location of the address was identified we used the Google
Maps app to get the latitude and longitude. For street names that no longer existed, we
also consulted http://www.oldstreets.com/, a website that is “A Guide to Former Street
Names in Manhattan.”
As best we can tell, among the avenues, only 6th Avenue was changed in any systematic way. Today 6th Avenue is roughly three blocks longer than it was during our
sample period because southern end was extended. The numbering along the avenue was
changed. To address this, we created a sample of the old and new addresses up and down
the avenue. Then we regressed the new addresses on the old ones. Then we created predicted values for all addresses on 6th Avenue in our dataset. We then used ArcGIS to get
latitude and longitude for the addresses.
Several entries listed intersections or might say, for example, “B’way c. W. 56.” In these
cases we either assigned a very close address, (e.g., “1750 Broadway”) or we estimated the
location by getting latitude and longitude approximately at the intersection of the streets.
For addresses that were in Brooklyn, the Bronx, Jersey City, Hoboken, etc. we
followed the same process. In a small fraction of cases, people listed their address as a
particular town, and in these cases, in any analyses that used home addresses, these
entries were dropped.
Locating all addresses precisely is impossible, so there is clearly some measurement
error, though we did our best to minimize this. Also note that the data from 1861 presented
a particular problem. Around this time the city was transitioning to a new numbering
system. Today, the streets are divided into east and west sides, with 5th Avenue as the
dividing line. The first block, say to the east, contains address numbers between 1 and
99; though normally the highest number doesn’t reach 99. The second block after than
contains numbers from 100 to 199, and so on. As one crosses from one block to the next
there are be gaps in the numbering sequences. So, for example, the last address on the
first west block might be 80 West 43rd Street; the first address on the second most west
block will be 100 West 43rd Street.
Prior to this, the numbers would start with one and each address would go up in
increments of two (1, 3, 5, etc. on say the north side; and 2, 4, 6 on the south side). When a
block ended, the numbering system would continue in sequence. For example, today 100
East 45th street might have been 50 East 45th Street because it was the 25th address,
starting from 5th Avenue.
In the end, unless the address was obviously used under the old numbering system,
we did not attempt to correct the number to the new system. The reason was that it
seemed likely that some addresses were given under the old system and some under the
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new system. While, of course, this is going to introduce some error into the latitude and
longitude coordinates we do not believe it to be a significant problem for our analyses or
conclusions. First, our main interest is the location of a household or job on the north–
south axis of the island, relative to the southern tip. Since we have the street, we know
the general north–south position but we might be off on the east–west position. But given
that Manhattan is 13 miles long and only about two miles wide, our east–west positions
might be off by only at most a few hundred feet. Furthermore, in 1861, the population
that we sampled, was, by and large, clustered in the center of the island, and not spread
out as much along the east–west access of the island. As such this should also reduce the
amount of measurement error since the differences in numbering between the old and
new schemes would be greatest further away from 5th Avenue, closer to the rivers.
Similarly, for homes addresses in the Bronx, and New Jersey, the current numbering
system seems to have been different than in the 19th and early-20th century. We did our
best to locate the address using old maps and McNamara (1984). But again errors in this
regard are likely to have small effects given how far north the home was relative to job
locations in Manhattan.

APPENDIX 2: JOB CATEGORIES AND JOB EXAMPLES
Our category choices for jobs were based on either the nature of the work, or the
type of product sold. Our main focus is on those who are likely to work in offices, thus
we are primarily interested in those who were professional workers, and we feel the job
descriptions, by and large, allowed us to identify these people.
Probably the lines between Food, Goods, and Manufacturers are the least clear, since
if a good was listed we couldn’t say whether the seller was also making the good. For
example, if someone listed “pianofortes” as their job, we assigned them to the Goods
categories but we can’t tell if they also were manufacturing the pianos as well, unless
they gave “Pianoforte maker,” in which case we assigned them to Manufacture. Here we
list the categories and some specific examples of job listings.

TABLE A1: Job Categories, Types and Examples from Trow’s New York City Directory
Category

Builder
Clerk
Corporate Service
FIRE
Food
Goods
Government
Managerial
Manufacture
Personal Service
Professional Service
Trade
Transportation
Office Workers
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Examples

Builder (i.e., job and category are the same)
Clerk (i.e., job and category are the same)
President, Vice President, Secretary
Banker, Cashier, Insurance, Real Estate
Baker, Beer, Tobacco
Gutta Percha, Furniture, Linens
Inspector, Judge, Police
Foreman, Manager, Superintendent
Bleacher, Cooper, Tailor, Painter
Barber, Laundry, Hotel, Undertaker
Lawyer, Teacher, Architect, Dentist, Chemist, Notary
Agent, Broker, Merchant
Express, Pilot, Stable, Express, Forwarder, Engineer, Hackman
All Corporate Service, FIRE & Certain Professional Jobs:
Accountant, Adjuster, Advertising, Appraiser, Architect,
Editor, Journalist, Publisher, Lawyer, Notary
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APPENDIX 3: INFORMATION ON BUSINESS DIRECTORIES
The process of geocoding addresses was the same as above. Addresses were
typed into a spreadsheet. Then addresses were geocoded in ArcGIS 9.2. Addresses that
were not rated 100 percent were then located using Manhattan atlases, an old street
names website and/or www.google.com. Then latitude and longitude were acquired using
http://www.latlong.net. Note that if there were addresses in the Bronx, they were deleted.
In general, they were rare but were more likely to appear in 1898. Also note that because
most businesses are located on avenues, the geocoding algorithm produced a much larger
fraction scores with 100.
For all industries except Lawyers, all entries were included. For Lawyers we only
included those in the A–C entries due to the large number of entries. For Newspapers, note
that some publishers had multiple publications, and were located at the same address.
These were also included. For example, if a publisher listed a daily, weekly, and monthly,
they were all included.
APPENDIX 4: LAND VALUES DATA
Land values were given in Spengler (1930), which are estimated average land values
per front foot per block. We multiplied each block’s front-foot value by 0.01 = (25/2,500) to
get per square foot estimates. The assumption is that each lot is 25’ x 100’, the standard
lot size for Manhattan. From ArcGIS we retrieved the latitude and longitude values for
the centroid for each block using a New York shape file map from 1900 (see Barr and
Ort, 2014). We then calculated the distance to the southern tip for each block using the
formula given in section 3. Then we sorted the data and calculated a moving average of
five values for the land values and for the distance to the tip.
APPENDIX 5: ELEVATED RAILROAD STOPS IN MANHATTAN
The elevated railroad (El) stops were geocoded based on the map given at http://www.
brooklynrail.net/images/Buried_Locomotives/nc/forney_manhattan_elevated_map.jpg.
Then the latitude and longitude values for the centroids for each Manhattan block were
produced from a digitally created map of Manhattan circa 1900 (see Barr and Ort,
2014). Given the coordinates the distance to the southern tip was calculated using the
distance formula given in this paper. Then the distance of each El stop to each block was
calculated, again using the distance formula given in this paper. Then the number of El
stops within a half mile of each block was calculated. Figure 9 is the scatter plot of the
number of El stops for each block versus the distance of the block form the southern tip.
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