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Abstract: Skyscrapers can enhance agglomeration benefits, but the construction of skyscrap-
ers involves a large footprint. Assembling fragmented lots to construct skyscrapers may not be
achievable in the presence of transaction costs. We study how lot fragmentation shapes urban
development by exploiting unique land-use history in central Tokyo as a natural experiment.
Before 1868, 20% of the land was occupied by local lords’ estates (daimyo yashiki), having
a larger lot size compared with other areas. Meiji restoration in 1868 forced local lords to
release their estates to the private market. To study its historical trajectory, we construct a
100m*100 m-cell-level data set spanning 150 years. We find that cells previously used as local
lords’ estates more today have larger lots, taller buildings, more floor space, and higher land
prices. Our spatial regression discontinuity design using a zoning boundary also confirms the
results. By contrast, before WWII, local lords’ estates had larger lots but lower land prices.
The relationship between land prices and lot fragmentation today is present only in business
zones and when the lot fragmentation is relevant for the footprint of skyscrapers. We also
find firms in former local lords’ estates have higher productivity in the upper tail, suggest-
ing a productivity gain by agglomeration benefits. These results suggest that the cost of lot
fragmentation increases with the advancement of the agglomeration economies.
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1 Introduction

Skyscrapers are the symbol of the modern megalopolis. Tall buildings in central business

districts (CBDs) can enhance agglomeration benefits by facilitating within-building commu-

nication and knowledge transfer and lowering across-building distances (Liu et al., 2017).

Interactions within a small distance, i.e., the same city, block, or building, are the key to

agglomeration benefits (Tauchen and Witte, 1984; Jaffe et al., 1993; Saxenian, 1994; Peri,

2005; Audretsch and Feldman, 2004; Arzaghi and Henderson, 2008; Kerr and Kominers, 2015;

Nakajima and Teshima, 2018) . The rise of the knowledge economy increases the benefits of

a dense clustering of offices, as well as the costs associated with obstacles to constructing tall

buildings.

The construction of tall buildings requires a large footprint, and thus assembling or com-

bining a sufficient number of lots is often required.1 The transaction costs for land assembly

in relation to existing land may prevent the construction of tall buildings. In the presence

of such costs, land in a larger lot is priced higher than land of the same size that is made

up of smaller lots, a phenomena that has been termed the lot size premium in the literature.

This lot size premium reflects the productivity or consumption advantages of areas with larger

relative to those with smaller lot sizes (and transaction costs).

Identifying how lot size affects urban development is challenging. Realistically, areas with

larger lots may have different characteristics from those with smaller lots. For example, flat-

ter areas may afford larger lots. It could also be the case that the lot size becomes larger

because developers assemble lands expecting to construct tall buildings. Researchers would

need exogenous releases or reshuffles of land with larger lot sizes, which rarely occurs.

To overcome this challenge, we analyze land use and values in Tokyo over a 150-year

period. Several features of Tokyo make its setting the ideal laboratory for studying the effects

of lot size. First, there is a natural experiment that, in our view, offers the closest analog to

exogenous releases of lands with larger lot sizes. Before the Meiji Restoration of 1868, 20% of

the land in Tokyo was occupied by local lords’ estates, called Daimyo Yashiki. Such estates

were much larger than the lots in other areas. However, after 1868, these local lords were

forced to release their estates to the private market. There is also a clear discontinuity in a
1We confirm the positive relationships between footprint of buildings and its number of stories using data

covering all the buildings in Tokyo 2011. See Figure A.1.
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particular central Tokyo area due to the central government’s zoning before 1868 to exploit

for cleaner identification.

Second, detailed maps and land registries for Tokyo are available from 150 years ago, i.e.,

before we started skyscrapers and modern economic growth began, up to the present day,

which allows us to compare the eras before and after WWII, and thereby highlight how the

transition in production from factories to offices affects the relationship between lot size and

urban development. We collect these maps, land registry data, and building census data

and construct a 100m*100 m-cell-level data set in the central Tokyo, where major economic

activities are taken place.

Using ordinary least squares (OLS) with geographical control variables, we find that the

areas that had a higher proportion of local lords’ estates at the end of the 1850s now have

larger lots. Larger lots facilitate urban development today: high local lords’ estate share

area also have taller and fewer buildings, more floor space, and higher land prices. THese

is contrast with the Coase Theorem, where initial allocation of property right will not affect

long-run outcomes.2 To address further endogeneity concerns regarding the local lords’ estates

location, we employ a spatial regression discontinuity design, exploiting the historical zoning

of local lords’ estates. More specifically, around the beginning of the seventeenth century,

the Tokugawa shogunate designated the western half of newly developed areas to local lords

estates and the eastern half to commoners. When they further reclaim land to the east later,

the newly reclaimed land became local lords’ estates zone. These newly developed areas

were in lowlands close to the seashore at the time, and are therefore likely to share similar

characteristics. We find that our main results hold using the spatial regression discontinuity

design when comparing cells within 150 m from the boundary between the local lords’ estates

and commoners’ areas (based on a local randomization approach).

We conduct additional analyses to investigate the channel. In contrast to the results for

today, local lords’ estates areas had larger lots but lower land prices in 1876, 1912, and 1935.

Also, the analysis of the data from 1986 to 2011 shows that the impacts on buildings became

stronger in these recent 25 years. In addition, the effect on the tall buildings of today are

2Bleakley and Ferrie (2014) finds such persistency in lot size can disappear after 150 years in a rural area
(the U.S. state of Georgia) setting. This difference can be potentially explained by higher transaction costs in
an urban setting where land price is higher, owners will be heterogeneous, and hold-out problem can be more
serious. See Smith (2020) or Finley et al. (2020) as other studies on lot size effect in rural settings.
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present only in the business zone. Furthermore, the modern-day relationship between land

price and number of lots is stronger in the range where the number of lots is relevant for the

footprint of buildings over 30 stories. These results suggest that the value of larger lot-sized

areas and the welfare cost associated with land assembly increase with the advancement of

agglomeration economies driven by the transition to knowledge economy, for example.

Finally, we examine the channel how the former local lords’ estates affect firm productivity.

First, we investigate the effect on the distribution of firm productivity à la Combes et al. (2012).

Using firm-level micro data in 2017 and quantile regressions, we find that the upper tail of

revenue per worker, a proxy for total factor productivity (TFP), becomes thicker for firms in

local lords’ estates area: productive firms become more productive by being in former local

lords’ estates area. This suggests the presence of agglomeration benefits such as knowledge

spillover. The point estimate suggests that 90 percentile of the log of revenue per worker, is 6.8–

7.6 percent higher when we increase local lords’ estates share from zero to one. On the other

hand, we find a weaker effect on the lower tail, suggesting the subtle firm selection channel,

where the lower tail should be affected by the exit of least productive firm. In addition, the

effects were weaker in 1993, when the number of skyscrapers was much smaller than in 2017,

and once we control for building story, the effects became smaller and similar between 2017

and 1993. Overall, results imply that local lords’ estates had a productivity gain for firms

through agglomeration benefits by tall buildings, and the effects are economically important.

Second, we use the panel data structure for further analysis. We find that (1) productive

firms have not moved to high local lords’ estates share area from 1993 to 2017, and (2) new

entrants (exiters) are not particularly more (less) productive in the local lords estates’ area.

These results do not support the selection channel, echoing with the quantile regression results

above.

Our study has important policy implications. Policy makers recognize lot fragmentation as

an important obstacle in urban development (Nelson and Lang, 2007) but the long-run effects

of lot fragmentation have not been well understood. This is particularly relevant to today’s

growing cities in developing countries, which often have poor urban slums in very central areas.

The provision of property rights in urban slums to enhance economic development has been

discussed and implemented in practice. Various papers analyze whether such entitlements

increase investments in housing (Field, 2005; Field and Torero, 2006; Henderson et al., 2016).
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Our results imply that entitling property rights may have unintended consequences through

lot fragmentation in rapidly growing cities when we need transform such area to business area

with high-rise buildings. This echoes to recent works showing that upgrading amenities in

slum may result in lower land prices and shorter buildings by increasing formalization costs

(Harari and Wong, 2019; Michaels et al., 2020).

Our paper contributes to the recently growing literature on the height of buildings (Liu

et al., 2017; Ahlfeldt and McMillen, 2018). We investigate the obstacles to constructing high-

rise buildings, which is the key to enhancing the benefits arising from the density of economic

activities (Ahlfeldt et al., 2015). Compared with existing papers, our study is unique in that it

shows a very close link between lot fragmentation and tall buildings. Because lot fragmentation

prevents the construction of tall buildings, the cost of lot fragmentation becomes more salient

with the availability of construction technology for tall buildings.

Our paper also offers a perspective on the conflicting results found in studies of land

assembly and land prices. Studies such as White (1988), Brownstone and Vany (1991) find a

negative premium, while Tabuchi (1996) and Brooks and Lutz (2016) find positive premium.

Our study examines the relationship between lot size and land prices based on a natural

experiment and compares the relationship in different periods and locations to shed light on

how lot size premiums arise.

Our paper belongs to the expanding literature that analyzes the cities with historical data

sets (Hanlon and Heblich, 2020) such as Davis and Weinstein (2002), Bleakley and Lin (2012),

O’Grady (2014), Ambrus et al. (2015), Redding and Sturm (2016), Baruah et al. (2017),

Hanlon (2017), Heblich et al. (2017), Dericks and Koster (2018), Brooks and Lutz (2019) and

Harari (2020). Our study offers a new channel through which history matters: historically

determined lot size differences persist, but the positive effect of lot size arises only after the

rise of the knowledge economy and the development of construction technology.

This paper is organized as follows. Section 2 provides background information on land use

in Tokyo. Section 3 describes the data and the empirical strategy. In Section 4, we present

the results. Section 5 concludes with our plans for future analyses.
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2 Background

2.1 During the Edo period (1600–1868):

Tokyo, which was called Edo during the Edo period (1600–1868), is one of the most prosperous

cities in the world, but it was not a big city prior to the Edo period.3 A local lord constructed

Edo Castle in 1457, but Edo remained a small town, surrounded by a marsh.

This situation changed in 1590, when Tokugawa Ieyasu, one of the most powerful local

lords of that time, was transferred to Tokyo. He reconstructed the castle to strengthen his

military capacity and reclaimed the inlet in front of the castle to expand the land. He also

seems to have adopted class-based zoning inside the outer moat (hereafter referred to as the

inner area).4 The area closest to the castle was used for local lords’ estates. Other areas

were allocated to Tokugawa’s officers (lower ranked samurais) and to commoners as business

districts. Importantly, on average, local lords’ estates were larger than other buildings used by

officers or commoners. This clear zoning in the inner area is one of the identification strategies

used in this study.

Tokyo became the political capital after Tokugawa won significant wars in 1600 and 1615

and the Shogunate ordered all local lords to have their estates in Tokyo for political interac-

tions.5 As a result, the Shogunate further reclaimed land and also develop the area outside

the outer moat (hereafter referred to as the outer area). In the outer area, the local lords had

to ask permission to use the land. In that sense, the Tokugawa shogunate controlled urban

land use. However, unlike in the inner area, there is no evidence of a clear zoning policy.

Although local lords could swap their estates with other lords, the social class of land users

for each land area seems to have been quite stable until the end of the Edo period in 1868.

Local lords’ estates occupies about 20% of the land in Tokyo. Tokyo experienced significant

economic and cultural growth during the Edo period, and its estimated population at the end

of the 1860s was about one million.6

3See Kawasaki (1965), Suzuki (2000), and Matsuyama (2014) for more detailed historical context.
4Other local lords often adopted planning systems in their castle cities.
5In particular, the demand for land grew because Tokugawa required that all local lords (there were ap-

proximately 250) alternate between living in Tokyo and their local domains, and that their families stay in
Tokyo as hostages. These policies significantly increased the demand for local lords’ estates.

6There are many estimates of the population of Edo, but most estimates range from 1 to 1.5 million. See
Kito (1989) for example.

5



2.2 1868–1945

A commonly held view among historians is that the Meiji Restoration caused a significantly

negative shock on Tokyo’s economy. After the collapse of Tokugawa shogunate, local lords

were no longer required to stay in Tokyo, and their estates became vacant. Around half of

Tokugawa’s officers moved to Shizuoka, where Tokugawa was transferred to, about 150 km

away from Tokyo. As a result, the samurai class, which occupied a large proportion of Tokyo

population, migrated out of Tokyo and its economy, which had previously been sustained by

the samurai class, collapsed. Moreover, part of Tokyo became a battlefield (during the Battle

of Ueno) in the civil war during the Meiji Restoration.

Due to this economic turmoil in Tokyo, it was uncertain which of Tokyo, Osaka, or Ky-

oto, three economic and political important cities, would become the new capital as of Meiji

restoration. In the end, the new government chose Tokyo as its capital, and Tokyo began to

grow economically as the nation’s modern economic growth took off.

Local lords typically held three estates during the Edo period, but the Meiji government

allowed local lords to own just one estate as their housing in Tokyo, and confiscated the others.

In the very central area, Kasumigaseki, the Meiji government transformed these estates into

government offices or training fields for the army. The Meiji government sold or gave the

remaining estates to the private sector.

There was continuity in the land-use boundary between the periods before and after the

Meiji Restoration. Along with these land transformation processes, the Meiji government

introduced a modern property tax system (chiso kaisei) and determined the boundaries of lots

based on the land usage before the Meiji Restoration. Therefore, the local lords retained their

large estates in the early Meiji period.

2.3 After WWII, 1945–

After 1945, the local lords experienced a significant policy shock. Despite the changes in

1868, local lords retained their politically elite status as noblemen (kazoku) and possessed

privileges, such as seats in the house of peers. However, in 1946, the General Headquarters

(GHQ) introduced a very high asset tax to remove the political and economic elites supported

by Imperial Japan. In addition, the GHQ deprived the elite of their political and economic
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privileges. There are many anecdotes of local lords being required to sell their properties to

pay the asset tax. Consequently, most of the local lords’ estates became owned by the private

sector in this period, with the exception of those in the Kasumigaseki area.

After Tokyo became the capital of Japan, its population recovered and began to grow. In

the eight wards of central Tokyo, the residential population, which had been 0.46 million in

1883, rose to 2.17 million by 1920. After WWII, the population became stable (in 2015, it

was 1.95 million), but the daytime population (the number of people present during normal

business hours) has been increasing (2.95 million in 1955 and 4.72 million in 2015), implying

that business activities continued to expand.

The post-WWII economic growth increased the demand for high-rise buildings. In 1952,

the government deregulated the height restriction that had prohibited buildings over 31 m

since 1919. In 1968, the first skyscraper, the Kasumigaseki Building, was constructed. After

that, the number of buildings over 30 stories has been increasing in Tokyo’s 23 wards, rising

from 32 in 1990, to 86 in 2000, and 260 in 2010.

2.4 Regulation

In this subsection, we briefly explain the regulations related to the heights of buildings.

Before 1919, there were no height restrictions or floor-area ratio (FAR) regulations. How-

ever, in response to rapid city growth, in 1919, the government established height regulations

and land use zones to reduce congestion and ensure safety. The maximum height varied

with the land use zones: in residential zones, it was 65 shaku (about 20 m), whereas in the

non-residential zones, it was 100 shaku (33m).

In 1961, the government switched from the height regulations to FAR regulations in some

special zones, and in 1970, completely replaced height regulations with FAR regulations. FAR

regulations set the maximum total floor area divided by the site. FAR regulations depend on

the land use zones established under urban planning laws and the width of the roads that the

buildings are facing under construction laws.7

There are other regulations set at the local municipality level. After the amendment of

the urban planning laws in 2002, the local municipality could set more detailed regulations

7There are height regulations related to airplanes, but there is almost no variation in these within our
sample area, making them irrelevant to our study.
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relating to particular zones. Although we do not have such detailed data, when we analyze

the pre-2002 data, these regulations do not affect the results.

2.5 Anecdotes

Several anecdotes suggest the presence of high assembly costs, consistent with our argument.

A large conglomerate, Mitsui, was originally an exchange trader and held a small lot as their

head branch in a former commoner’s area in the CBD (Muromachi). After they became a large

conglomerate, they planned to assemble lots nearby to expand their headquarter, but it did

not succeed facing oppositions by landlords. They finally accomplished the planned assembly

in 1969. Still, their lots in Muromachi are fragmented.

On the other hand, a former local lords’ estates area in the CBD (just about 1km away

from Muromachi) has been owned by another big conglomerate, Mitsubishi, since the 1890s

when they bought the land from the government. Lots are larger than in Muromachi, and

there have been large-scale developments such as Western-style blick buildings before WWII or

skyscrapers today. Comparing these two close but different areas, Washizaki (2015) suggests

lot fragmentation as a potential reason for the low number of skyscrapers in Tokyo.

As another episode, Mori Building Company planned large-scale (5.6ha) re-development

in Akasaka in 1967 and obtained a small lot. Though the government approved their plan, it

was not until 1983 that they could obtain agreement by landlords and start the construction

of the building (Akasaka Ark Hils). It was 1986 when the building finally opened. They also

planned another similar re-development in 1986, and it took 17 years to open the building

(Roppongi Hills). The former CEO looks back on these developments as a project that was

impossible if the company were not family-owned or long-sighted (Mori, 2009).

3 Data

We constructed a 100 m*100m cell-level data set spanning 150 years based on scanned printed

maps and other electronic data. The data set covers the old Tokyo’s (Edo’s) city area, which

is still the center of economic activities in Tokyo. Among Japanese listed firms with their
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headquarters in Tokyo, the headquarters of 72 percent firms are located in our sample area.8

In this section, we present a table with definitions of the main variables and their sources

Table 1, and briefly explain these sources. Table 2 shows the descriptive statistics.

Land Usage before 1868 We digitized a map showing the land ownership in the 1850s

(Kageyama et al., eds, 1849-1862). This map documented the types of ownership for each

lot (local lords, bureaucrats, commoners, and other owners, such as temples).9 Figure 1 plots

local lords’ estates, showing they are well distributed across Edo city. Based on this map, we

calculate the share of land owned by local lords for each cell.

[Figure 1 about here.]

Lots Cadastral maps are available for 1869, 1876, 1912, 1935, and 2011 (Nishikawa and

Nishikawa, 1880; Ichihara, ed, 1876; Tokyo Shiku Chosakai, 1912; Seizusha, ed, 1931-1935;

TDi and Inc, 2017). We digitized or used these maps to calculate the number of lots within a

cell.

Land Prices The cadastral maps 1912 and 1935 have the list of land prices for each lot.

The 1876 map can be connected with the land price list published later (Nakai, ed, 1880) using

the addresses.10 These lists has land prices (and land rental prices for 1931) so that we can

calculate the area-weighted average land price for each cell. These land prices are based on

evaluations used as the basis for land tax. The evaluations of each lot in the 1860s referred to

the market land price (koken) used in the Edo period. However, for land owned by local lords

and bureaucrats, there were no market transactions during the Edo period. For these lands,

the price when the land sold to the private sector by auction was used. When such land was

transferred for free, neighbors’ land prices were used.

After 1912, market land rental prices began to be used to update the land price. The

rental price was multiplied by 10 to calculate the land price. If it exceeded the previous land

8Source: http://disclosure.edinet-fsa.go.jp. These firms with headquarters in our sample area ac-
count for 35 percent of the number of firms in the entire Japan.

9We used scanned and georeferenced images of this map for digitization.
10Some area has changed address system during these periods and we could not match all of them. This

resulting in a significant missing values for land price in 1876 in the dataset.
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price by more than 7.2 times, the land price was reduced to avoid a drastic increase in the tax

burden for landowners.

For the data in 2010, we use similar land price data that were used as a tax base (Research

Center for Property Assessment System, 2012). When the government evaluates the land value,

it first evaluates the road-level average price per area, and then multiplies it by the lot-specific

factors, such as shape. Because lot-specific factors automatically relate to lot fragmentation,

we only use the road-level average price to capture the effects of lot fragmentation on economic

activities. We calculate the length-weighted average land price data within a cell.

Buildings and Regulation The Tokyo Metropolitan Government has been producing an

electronic map covering all the buildings and land usage in Tokyo every 5 years since 1986

(Tokyo Metropolitan Government, 1986, 1991, 1996, 2001, 2006, 2011). From these maps, we

calculate the number of buildings, the total floor area provided, and the average number of

stories. We also confirm the positive relationship between the number of stories and footprints

of buildings using data in 2011.11 In addition, the government has been making electronic

maps for land usage, from which, we can calculate the share of land used for business or

residence. The Tokyo Metropolitan Government also has a zoning map specifying the FAR

regulations in 2011 as a part of the Tokyo Metropolitan Government (2011). We calculate the

average of the maximum FAR for each cell.

Geographies We use geographic variables as control variables because geography may affect

the supply of buildings (Saiz, 2010), and determine the location of local lords’ estates. Altitude

data are available in Ministry of Land, Infrastructure, Transport and Tourism (2014). We

calculate the average and standard deviation of altitude in a cell: higher places might attract

richer people, and flatter places might be suitable for large-scale development. We also control

for earthquake risk. Tokyo Metropolitan Government (2018) assesses several types of risk

(such as building materials) at the community-level, and we use the risk resulting from the

type of ground to focus on purely geographical risks. We take the area-weighted average of

these community-level risk at the cell level.

Before discussing the regression analysis results, we illustrate our analysis using raw data

11Results are available upon request.
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for an area around a station in the CBD. Figure 2(a) shows the original data source. Figure 2(b)

shows the distribution of local lords’ estates using red-hatched polygons. We overlay the

cadastral map of today with the Figure 2(c) and find that previous local lords’ estates are

associated with larger lots today. When we overlay today’s tall buildings with Figure 2(d),

most of the tall buildings are located on lands that were previously local lords’ estates. In

the regression analysis, we basically confirm these relationships using the whole sample while

considering potential endogeneity bias. When we examine the aerial images of the area using

Figure 2(e), we observe a great deal of variation in the heights of buildings in this small area,

suggesting high land assembly costs.

[Table 1 about here.]

[Table 2 about here.]

[Figure 2 about here.]

4 Results

4.1 Main Results

Table 3 shows the baseline results from the OLS regressing the outcome variables on the local

lords’ estates variable. Distance from the center is associated with a reduction in local lords’

estates and affects urban development, so we control for this variable as a baseline specification

in Column (1). Panels A and B show that the greater the proportion of local lords’ estates,

the less lots are fragmented, both for 1872 and 2008–2011. In Panels C to E, we find negative

impacts on the number of buildings and positive impacts on the numbers of stories and tall

buildings. The decreased number of buildings implies that large-scale developments with

greater footprints are more common in areas that used to be local lords’ estates. The point

estimate for the number of buildings more than or equal to 30 stories tall is 0.039, which is

about the same size as its mean.12 In Panel F, we find that land price increases as predicted.
12The point estimate on the number of stories is just 0.8, but this is the result of a mix of positive and negative

effects. When we run a quantile regression, in the 10th percentile, the point estimate is about –0.3, suggesting
that part of local lords’ estates becomes more low-rise housing areas. However, in the 90th percentile, which
is more relevant for our study, the point estimate becomes 4.3, as we predicted. See Table B.1 for the results
for other percentiles and results with control variables.
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The point estimate shows a large impact: if local lords’ estates occupy a cell (this corresponds

to a reduction in the number of lots by 23.3 in 2011), it increases the land price by 33.8%.

In Columns (2)–(4), we control for key geographic variables, the distance from the center

(Edo Castle or today’s Imperial Palace), altitude (mean and standard deviation), longitude

and latitude polynomials, and earthquake risk. We add altitude and longitude and latitude

polynomials, as higher places might attract richer people, whereas flatter places might be suit-

able for large-scale development, and we can exploit more local variation by the polynomials.13

In Column (4), we also control for earthquake risk, which would affect the construction cost

and the decision to build high-rise buildings.14 The results remain largely unchanged by these

additional controls.15

[Table 3 about here.]

For a further robustness check, we exploit a historical zoning policy to conduct a local

randomization analysis. Figure 3 shows the central Tokyo area, some of which the Tokugawa

shogunate developed with reclamation. At the initial declamation, they developed the land

to the eastern part of the U-shaped line, the solid part, which became initial coastline. At

the same time, the shogunate clearly set the dashed part of the U-shaped line as a boundary

between local lords’ estates zone and commoners’ zone although we are not aware of formal

documents. The estates shown with a red border are obviously larger than the lots to the

east of the dashed line, the commoner’s zone. After the increase of demand for land by local

lords, the shogunate further reclaimed the area to the east from the initial coastline, reaching

today’s Sumida river. These area were occupied largely by local lords. Therefore, the initial

coastline became another boundary between local lords’ estate zone and commoners’ zone,

and as a whole, the U-shaped line works as a boundary between the two zones except the

13Altitude data are available in Ministry of Land, Infrastructure, Transport and Tourism (2014).
14Tokyo Metropolitan Government (2018) assesses several types of earthquake risk (such as the material

of buildings) at the community-level, and we use the risk resulting from the ground type to focus on purely
geographical risk. We aggregate these community-level data at the cell level by proportion.

15In Table B.2, we conduct a pairwise regression (we take the first difference of the dependent and independent
variables within a pair of all adjacent cells and conduct an OLS regression with these first-differenced variables)
to exploit more local variation than allowed for by the OLS with polynomial controls. The estimated impacts
generally become smaller than in the Table 3, but this is at least partially due to positive spillovers. Although
positive spillovers can be generated by local interaction, there might be mechanical spillovers: when one tall
building is located across two adjacent cells, we would not see any effect, even if the main portion of the
building is in a cell with a higher share of local lords’ estates.
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northeastern part without gray-colored buffer where local lords’ estates happened to locate in

the both zones. When we overlay high-rise buildings in 2011, indicated by the black (more

than or equal to 30 stories) and gray (15–29 stories) rectangles, we see that they are mainly

located in the local lords’ estate zone.

We first examine the plots using the sample average and a polynomial regression, as shown

in Figure 4, to capture the distribution of variables. We use all cells 1 km from the boundary.

The x-axis is the distance from the boundary taking a positive and negative value in the local

lords’ estate zone and commoners’ zone. Panels A and B show that geographical variables

(altitude and earthquake risk) do not change discontinuously at the boundary. Panels C-F

show that the western area has more high-rise buildings, fewer other buildings, and higher

land prices.16

For the regression analysis, we employ a local randomization approach because we do not

have a large sample along the boundary (Cattaneo et al., 2019). We use the cells whose

centroid is within 250 m of the boundary, corresponding to include about one block from the

boundary, which is shown as the gray shaded area in Figure 3. We do not use the boundary in

the northwestern part for this analysis because some local lords had estates along the intimal

coast line. We define a Local Lords’ Estates Zone dummy by the location of the centroid

and regress the outcome variable on this dummy and other controls. Table 4 shows the

results. In Column (1) of Panel I, we regress the share of local lords’ estates on the Local

Lords’ Estates Zone dummy, which confirms the expected large impact. Column (2) adds

the distance from the center and whether the centroid is on the western or eastern side of

the overground railroads (also shown on the map) because overground railroads often divide

economic activities. Column (3) shows controls for other geographical variables. The results

are quite similar across specifications. In Panels A–G, we find a very similar pattern to that

shown for Panels A–G in the Table 3. Again, there is a negative effect on lot fragmentation,

although significance drops in Column (3) for some variables. Another finding is that the

point estimates are larger in magnitude than those in the Table 3. This will be because this

area is the most central part of the CBD, and the agglomeration benefits from constructing

high-rise buildings are larger.17

16The plot of land prices within about 500m from the boundary suggests the presence of positive spillovers
arising from economies of density.

17As a further robustness check, in Table B.3 to Table B.5, we show the coefficient stability using the method
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[Figure 3 about here.]

[Figure 4 about here.]

[Table 4 about here.]

4.2 Mechanism

In this subsection, we investigate the mechanism to explain how lot fragmentation affects urban

development. We use two approaches: a comparison of different periods and a comparison of

land use.

4.2.1 Before the Age of Skyscrapers and Recent Trends

First, we use the cadastral map and land price data before WWII and examine how local

lords’ estates affect lot fragmentation and land prices. With the same set of specifications

as in Table 3 (OLS) and Table 4 (Local Randomization), we show the results in Table 5

and Table 6. The point estimates show that even though local lords’ estates prevented lot

fragmentation in 1876, 1912, and 1935, they affected land price negatively.18 This finding

suggests that technological progress (the development of construction technology for high-rise

buildings and the transition in production from factories to offices) changes the relationship

between lot fragmentation and land prices.192021

Similarly, using censuses of buildings for the recent 25 years, we track how local lords’

estates affect the type of building using OLS with the specification in Column (1). Figure 5

developed by Oster (2019). We find that unobserved confounder will not alter the signs of the estimated effects.
18See Table C.1 for the pairwise regression results. The results are qualitatively the same.
19The negative impacts do not necessarily mean smaller lots were favored before 1945 because local lords’

estates were not originally business zones.
20The 1876 low land price in local lords’ estates may cast doubt on the main results’ interpretation that initial

lot fragmentation hinders constructing skyscrapers. However, the coefficient of local lords’ estates changes little
when controlling for the land price in 1876 in OLS, pairwise regression, and local randomization. We omit the
results for brevity.

21The low land price in 1931 may be that ex-local-lords still used a part of estates as their residence or
military infrastructure. There should be significant change in land use in those areas after WWI, so this might
explain the change in the sign of local lords estates’ effect. However, all the results in OLS, pairwise regression,
and local randomization do not change qualitatively when controlling for the shares of those land usage at the
time of 1931. We omit the results for brevity.
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shows the results. We find that the impacts become stronger over these recent 25 years. The

results from a regression with control variables confirm this pattern using OLS (Table 7) and

local randomization (Table 8).22

[Table 5 about here.]

[Table 6 about here.]

[Figure 5 about here.]

[Table 7 about here.]

[Table 8 about here.]

4.2.2 Lot Size Matters When Relevant for Tall Buildings

The majority of high-rise buildings are located in business rather than in residential zones

because agglomeration benefits (competition or the exchange of ideas) will be higher in the

business zones. We compare the effects by land use in Table 9 by classifying land use data

in 2011. Table 9 shows that in both zones, local lords’ estates prevent lot fragmentation and

encourage large-scale development (Panels A–C), but promote the construction of high-rise

buildings only in the business zones (Panels D–E). For land prices, both zones show positive

impacts of local lords’ estates though significance varies because of different level of standard

errors. This suggests that the presence of local lords’ estates may affect land prices in the

residential zones through different channels, such as higher amenity arising from less density

or the presence of parks.

The nonparametric relationship between the number of lots and land prices in the 2010s

suggests that high-rise buildings are an important channel of influence. In Figure 6(a), we

plot the local polynomial estimator’s prediction when regressing land price and the number

of skyscrapers on the number of lots respectively. Both results show a similar pattern: the

22See Table C.2, showing the same pattern.
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slopes 40 lots become flatter when the number of lots exceeds around 40–60. When a cell 40

lots, the average lot area is 980. This corresponds to the 10th percentile for buildings of more

than or equal to 30 stories in Tokyo in 2011. In other words, additional lot fragmentation

will not affect skyscraper construction feasibility so much when lot size is already too small.

Moreover, we do not observe such a relationship in the residential zones (Figure 6(b)) or in

the pre-WWII periods (Figure 6(c)).

Overall, these two results indicate that the agglomeration economy of high-rise buildings

in business zones is a key mechanism explaining the effect of local lords’ estates on land prices.

[Table 9 about here.]

[Figure 6 about here.]

4.2.3 Other Possible Mechanisms

Here, we further investigate other possible mechanisms that might explain the effect of local

lords’ estates.

First, we consider three other types of (shadow) costs involved in constructing high-rise

buildings that might be an influence. FAR regulations are an important factor affecting the

height of buildings, and the maximum FAR may change with the presence of local lords’

estates. The size of a block surrounded by roads may be another important channel because

it would be hard to construct a large building across blocks. Moreover, road width may be

important because the maximum FAR is restricted if road width is less than 12 m and the

public sector may face negotiation costs to plan wider roads. We control for these variables in

Table D.1 and find that the main effect largely remains after these controls.23

Second, the public sector might build more infrastructure requiring large footprints in

local lords’ estates. Specifically, we consider train stations, which are key transportation

infrastructure in Tokyo. In Table D.4, we regress the distance to the nearest station in each

period on the same set of variables as in Table 3, and find that this path is not influential in

explaining the effect of local lords’ estates.24

23See Table D.2 and Table D.3 for pairwise regression and local randomization results, which show similar
patterns.

24Demolished stations can have persistent effects, as shown in Brooks and Lutz (2019)
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Third, in the area of local lords’ estates, old buildings constructed before 1945 might have

survived the WWII bombings because of their construction materials (brick versus wood) or

open spaces. Destruction might affect today’s urban development by various channels such as

creative destruction, physical capital, or sorting effects (Davis and Weinstein, 2002; Bleakley

and Lin, 2012; Siodla, 2015; Redding and Sturm, 2016; Hornbeck and Keniston, 2017). Using

the map of destruction during WWII, we additionally control for the share of the destroyed

area in columns (2) and (4) of Table D.5. However, the main results change very little from

those in columns (1) and (3) respectively.25

4.3 Effect on Firm Productivity

For further investigation of agglomeration benefits, we analyze the impact on firm productivity

using micro data. There will be two channels of how local loads’ estates affect local-level total

factor productivity (TFP) through high rise buildings: the selection channel where competition

becomes tougher and less productive firms will exit, and the agglomeration benefits channel

where firms will increase their TFP by knowledge spillovers, thick labor market, sharing the

common sources, etc. If the selection channel is the main driver in the effect on land price, it

will not be a productivity gain for firms.

We conduct two types of analysis to investigate these channels. First, we examine the

distribution of firm productivity in each cell à la Combes et al. (2012). The selection channel

will generate a cutoff in the lower tail since the least productive firm will exit. On the other

hand, the agglomeration benefits channel will shift the whole distribution to the right, and/or

the upper tail becomes thicker when productive firms can enjoy the agglomeration benefits

more. We use dataset of firms in our sample area through TDB-CAREE (Teikoku Databank

Center for Advanced Empirical Research on Enterprise and Economy), Hitotsubashi Univer-

sity. Teikoku Databank is a major Japanese credit research company, and this dataset covers

most Japanese firms.

Figure 7 shows the distribution of firm productivity in 2017 proxied by revenue per worker

in cells whose local lords’ estates share is zero and one (the blue solid line and red dash line,

respectively). We find the lower tail does not show significant difference suggesting the very

25See Table D.6 and Table D.7 for the pairwise regression and local randomization results, which show similar
patterns.
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weak cutoff channel, but the upper tail becomes thicker in the local lords’ estates zone.26

Quantile regression analysis with including the other cells to the sample and control variables

confirm this pattern, a larger effect in the upper tail (shown as diamonds in Figure 8(a)).

We also find that the effect is smaller when we use data in 1993 when the number of high-

rise buildings was much smaller (shown as triangles in Figure 8(a)). Also, once we control the

average number of stories, the effect of local lords’ estates attenuate and the difference between

2017 and 1993 becomes smaller (Figure 8(b)). We find similar pattern when we employ the

local randomization design (Figure 8(c) and Figure 8(d)).27 These results imply that local

lords’ estates contribute to a productivity gain for firms through agglomeration benefits in

high-rise buildings.

Second, we use the panel structure of the dataset above to investigate the selection channel.

We identify firms that change their location within our sample area (mover), and firms that

exit from / enter our sample area after 1993 (entrant / exiter). The selection channel can

operate at two margins, moving within our sample area and exit or entry to our sample area.

Using movers, we investigate the former margin by regressing the change in local lords’ estates

share on initial productivity using movers. Panel A in Table 10 shows that more productive

firms are not significantly selected into high local lords’ estates share area. This result does

not support the presence of the selection channel in this margin. For the latter margin, we

compare exiters with the other firms that existed in 1993. We find that less productive firms

are more likely to exit from our sample area, but this pattern does not change in high local

lords’ estates share area (columns (1)–(3) in Panel B). Similarly, when we compare entrants

and other firms in 2017, we find new firms are less productive, but this pattern does not change

across area (columns (1)–(3) in Panel C). These results suggest that the selection channel is

not operating in both margins.28

[Figure 7 about here.]

[Figure 8 about here.]
26This graph will be also inconsistent with another possible channel, relocation / sorting of firms. If this

channel is operating, more productive firms will be only in local lords’ estates and we should see non-overlapping
range of productivity unlike Figure 7.

27See Table E.1 and Table E.2 for the corresponding regression tables.
28Table E.3 analyzes the move from or to local lords’ estates zone and entry and exit from our sample area

for local randomization. The results are similar to Table 10 and we do not find selection channel.
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[Table 10 about here.]

5 Conclusion and Future Plan

In this paper, we study how lot size affects urban development. To overcome the endogeneity

issue, we exploit a natural experiment in Tokyo: the release of large-sized local lords’ estates

to the private sector after 1868. Using ordinary least squares (OLS) with geographical control

variables, we find that the areas that had a higher proportion of local lords’ estates at the end

of the 1850s now have taller and fewer buildings, more floor space, and higher land prices.

These results are robust even with pairwise regressions or an RDD design using the boundary

of historical zoning policy set in the early 17th century.

We conduct other supplemental analyses to investigate the channel. We find that before

WWII, local lords’ estates had larger lots but lower land prices. We also find that the relation-

ship between land prices and the number of lots today is present only in business areas, and

when the number of lots is relevant for the footprint of skyscrapers. Furthermore, firm-level

data reveals the agglomeration benefits on firm productivity. These results suggest that the

cost of lot fragmentation increases with advancement of agglomeration economies.

For further analyses, we are still digitizing land price data in the 1970s–1990s. The land

price in the 1970s–1990s will allow us to examine the turning point for the relationship between

lot sizes and land prices. We expect that the negative relationships we observed in the 1930s

(Figure 6(c)) held at the beginning of the 1970s when skyscrapers were still rare, but by the

1990s, it gradually changes to a positive relationship as the number of skyscrapers increased.
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Figure 1: Distribution of Local Lords’ Estates

Notes: This map covers the whole of Edo’s city area (Sumibiki sen-nai). Red areas are the local lords’ estates.
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Figure 2: Illustration from a Corner of the Tokyo CBD

(a) Original Data Source (b) Local Lords’ Estates (Red-hatched Area)

(c) (b) + Lot in 2012
(d) (b) + Tall Buildings: Black (Gray) Build-
ings are More Than 30 (15) Stories

(e) Google Earth’s Aerial Image Suggesting High Land Assembly Costs: Labels
(A, B, and C) correspond to buildings in (d).

Notes: These figures show the raw data and aerial images around Tamachi station, a station in the CBD.
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Figure 3: Zoning in the Initially Developed Area

Notes: Polygons with red borders are local lords’ estates. The U-shaped line is the boundary between the local
lords’ estate zone (the outer side) and the commoners’ zone (the inner side). The solid part is the initial coastal
line, which became a part of the boundary after the second reclamation. The grayed area shows 250m buffer,
we use for the local randomization regression analysis. Another line from south to north shows the overground
railroad (Yamanote line). We overlay high-rise buildings in 2011, indicated by the black (more than or equal
to 30 stories) and gray (15–29 stories) rectangles.
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Figure 4: Distribution along Zoning Boundary
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Notes: We use all cells within 1 km from the boundary in Figure 4. The x-axis is the distance from the
boundary, which is shown as a dashed line in Figure 4, taking a positive and negative value in the local lords’
estate zone and commoners’ zone, respectively. The points show the average of each outcome variable within
each bin. The number of bins are chosen using the mimicking variance evenly-spaced method using spacings
estimators. The lines show the fourth-order polynomial fit for each zone.
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Figure 5: Impacts Become Stronger in These Recent 25 Years
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Figure 6: Number of Lots and Land Prices across Land Uses and Years
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Notes: Figure 6(a) shows the local polynomial regression results when we regress land price (the solid line)
or the number of more than or equal to 30 stories buildings (the dot line) on the number of lots using the
data in the 2010’s. Figure 6(b) is similar to the graph of land price in Figure 6(a), but we only use cells more
than the half of that area is used as business and residential purpose shown by solid and dot lines respectively.
Figure 6(c) similar to Figure 6(a), but we use the data in 1876 (solid), 1912 (dots), 1935 (dash), and 2012
(small dots) as replication of Figure 6(a), after we demean the land price variable respectively.
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Figure 7: The Upper Tail is Thicker and the Lower Tail Does Not Show Clear Cutoff
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Notes: This graph shows the distribution of firm productivity in 2017 proxied by revenue per worker in cells
whose local lords’ estates share is zero and one (the blue line and red dash line, respectively).
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Figure 8: Quantile Regression Results on Firm Productivity
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(c) Local Randomization with Controls
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Notes: (a) shows the coefficients when regressing log of revenue per worker on local lords’ estates share,
conditional on Distance from the Center (Castle), Mean of altitude, S.D. of Altitude and industry fixed effects.
Diamonds (Triangle) show the result using sample in 2017 (1993). (b) shows the results when we add the
mean of stories (overground) as an additional control variable. (c) shows the coefficients when regressing log
of revenue per worker on local lords’ estates zone variable, conditional on Distance from the Center (Castle),
Mean of altitude, S.D. of Altitude, West of the Yamanote line, Earthquake Risk and industry fixed effects. (d)
shows the results when we add the mean of stories (overground) as an additional control variable.
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Table 1: Definition of Variables and Their Data Sources

Variable Definition Data Source
Main variables
Local Lords’ Estates The share of areas owned by local lords in the 1850s. Kageyama et al., eds (1849-1862), ABP

Company, ed (2009)
Number of Lots The number of lots located (at least a part of the lot) in a cell. Nishikawa and Nishikawa (1880), Ichihara, ed

(1876), Tokyo Shiku Chosakai (1912), Seizusha,
ed (1931-1935), TDi and Inc (2017)

Number of Buildings The number of buildings located (at least a part of the
building) in a cell.

Tokyo Metropolitan Government (2011)

Stories Average number of buildings’ stories in a cell. (aboveground)
counts only the stories aboveground, whereas (including
underground) includes the stories underground.

Tokyo Metropolitan Government (2011)

Log Land Price in 2012 We take the average of the road-level price factor by weighting
the length of each road.

Research Center for Property Assessment
System (2012)

Log Land Price in 1876, 1912,
and 1935

We take the area-weighted average of the lot land price. Nakai, ed (1880), Tokyo Shiku Chosakai (1912),
Seizusha, ed (1931-1935)

Other variables
Distance to Station in (Year) Distance in meters to the nearest station in each year. We can

exclude tram stations from the calculation.
Ministry of Land, Infrastructure, Transport and
Tourism (2014)

FAR Regulations Average maximum floor-area ratio in a cell Tokyo Metropolitan Government (2011)
Average Road Width Length-weighted average width of roads in a cell Shobumsha (2018)
Proportion of Wide Roads Proportion of road lengths that are more than 12m wide, the

threshold for road-width regulations.
Shobumsha (2018)

WWII Destruction Proportion of area destroyed during WWII air raids on Tokyo Ueno (1945)
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Table 2: Descriptive Statistics

Observation Mean SD Min Max
Local Lords’ Estates 9761 0.219 0.364 0 1
Number of Lots in 1872 5488 12.36 10.28 1 111
Number of Lots in 1935 7830 17.21 11.65 1 129
Number of Lots in 1912 8133 14.38 10.11 1 86
Number of Lots for 2008–2011 9101 55.99 36.57 1 202
Land Price in 1912 (1M JPY) 7144 0.100 0.826 2.24e-08 24.61
Land Price in 1935 (1M JPY) 4711 0.0616 0.0813 0.000000556 0.781
Land Rental Price in 1935 (1M JPY) 7024 0.0720 0.0680 0.00000131 0.664
Land Price in 2012 (1M JPY) 8971 0.908 1.517 0.0980 16.66
Stories (aboveground) in 2011 9542 5.764 4.687 0 56
Number of Buildings in 2011 9542 35.17 25.22 1 136
Number of Buildings >= 30 Stories in 2011 9542 0.0380 0.214 0 3
Observations 9761
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Table 3: Main Results

(1) (2) (3) (4)

Panel A: Number of Lots in 1872
Local Lords’ Estates -11.68∗∗∗ -11.47∗∗∗ -11.50∗∗∗ -11.53∗∗∗

(0.683) (0.659) (0.694) (0.694)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -23.29∗∗∗ -21.53∗∗∗ -19.41∗∗∗ -19.49∗∗∗

(2.686) (2.648) (2.692) (2.695)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -13.06∗∗∗ -11.61∗∗∗ -10.39∗∗∗ -10.36∗∗∗

(1.675) (1.654) (1.651) (1.652)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.802∗ 0.884∗ 0.913∗∗ 0.845∗∗

(0.352) (0.353) (0.319) (0.305)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0394∗∗ 0.0385∗ 0.0382∗∗ 0.0360∗∗

(0.0147) (0.0150) (0.0146) (0.0139)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.338∗∗∗ 0.321∗∗∗ 0.218∗∗∗ 0.200∗∗∗

(0.0696) (0.0728) (0.0607) (0.0567)
Distance from the Center (Castle) Yes Yes Yes Yes
Mean of Altitude No Yes Yes Yes
S.D. of Altitude No Yes Yes Yes
Lon and Lat Controls No No Yes Yes
Earthquake Risk No No No Yes
N in Panel A 5488 5488 5488 5488
N in Panel B 9101 9101 9101 9101
N in Panel C 9542 9542 9542 9542
N in Panel D 9542 9542 9542 9542
N in Panel E 9542 9542 9542 9542
N in Panel F 8971 8971 8971 8971

Standard errors are shown in parentheses. We allow a within-300 m correlation
in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Lon and lat controls includes latitude, longitude, their squared terms, and their
interaction term. Earthquake Risk considers only the ground type, not, for
example, the type of building, and it is thus a purely geographical factor.
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Table 4: Local Randomization Design

(1) (2) (3)

Panel I: Local Lords’ Estates
Local Lords’ Estates Zone 0.542∗∗∗ 0.512∗∗∗ 0.443∗∗∗

(0.0803) (0.0808) (0.0868)
Panel A: Number of Lots in 1872
Local Lords’ Estates Zone -12.20∗∗∗ -11.68∗∗∗ -10.45∗∗∗

(1.896) (1.815) (2.081)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates Zone -23.74∗∗∗ -23.32∗∗∗ -21.16∗∗

(7.128) (5.965) (6.481)
Panel C: Number of Buildings in 2011
Local Lords’ Estates Zone -10.06∗ -10.73∗∗ -10.04∗∗

(4.446) (4.087) (3.834)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates Zone 2.159∗∗ 2.820∗∗∗ 2.578∗∗

(0.746) (0.751) (0.872)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates Zone 0.114∗ 0.127∗ 0.129∗

(0.0452) (0.0578) (0.0538)
Panel F: Log Land Price in 2012
Local Lords’ Estates Zone 0.179 0.445 0.350

(0.333) (0.265) (0.218)
Distance from the Center (Castle) No Yes Yes
West of the Yamanote line No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel I 351 351 351
N in Panel A 350 350 350
N in Panel B 352 352 352
N in Panel C 351 351 351
N in Panel D 351 351 351
N in Panel E 351 351 351
N in Panel F 341 341 341
N in Panel G 255 255 255

Standard errors are in parentheses. We allow a within-300 m cor-
relation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗

p < 0.001.
See Table 1 for the definitions of variables.
Local Lords’ Estates Zone takes a value of one if the central point
of the cell is in the local lords’ estate zone, the outer side of the
U-shaped boundary in Figure 3.
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Table 5: The Opposite Effect on Land Prices Before the Age of Skyscrapers

(1) (2) (3) (4)

Panel A: Number of Lots in 1876
Local Lords’ Estates -10.76∗∗∗ -10.51∗∗∗ -10.45∗∗∗ -10.51∗∗∗

(0.647) (0.618) (0.658) (0.657)
Panel B: Number of Lots in 1912
Local Lords’ Estates -12.04∗∗∗ -11.72∗∗∗ -11.83∗∗∗ -11.84∗∗∗

(0.561) (0.547) (0.576) (0.578)
Panel C: Number of Lots in 1935
Local Lords’ Estates -9.537∗∗∗ -9.239∗∗∗ -9.376∗∗∗ -9.399∗∗∗

(0.863) (0.845) (0.870) (0.873)
Panel D: Log Land Price in 1876
Local Lords’ Estates -0.259 -0.315 -0.372∗ -0.398∗

(0.174) (0.179) (0.182) (0.181)
Panel E: Log Land Price in 1912
Local Lords’ Estates -0.429∗∗ -0.328∗∗ -0.408∗∗ -0.416∗∗

(0.131) (0.120) (0.127) (0.128)
Panel F: Log Land Price in 1935
Local Lords’ Estates -0.633∗∗∗ -0.525∗∗∗ -0.698∗∗∗ -0.722∗∗∗

(0.139) (0.119) (0.111) (0.109)
Panel G: Log Land Rental Price in 1935
Local Lords’ Estates -0.439∗∗∗ -0.319∗∗∗ -0.393∗∗∗ -0.406∗∗∗

(0.0991) (0.0856) (0.0800) (0.0794)
Distance from the Center (Castle) Yes Yes Yes Yes
Mean of Altitude No Yes Yes Yes
S.D. of Altitude No Yes Yes Yes
Lon and Lat Controls No No Yes Yes
Earthquake Risk No No No Yes
N in Panel A 5316 5316 5316 5316
N in Panel B 8133 8133 8133 8133
N in Panel C 7830 7830 7830 7830
N in Panel D 3644 3644 3644 3644
N in Panel E 7144 7144 7144 7144
N in Panel F 4711 4711 4711 4711
N in Panel G 7024 7024 7024 7024

Standard errors are in parentheses. We allow a within-300m correlation in error
terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Log Land Rental Price in 1935 is used to assess Log Land Price in 1935, and
Log Land Rental Price in 1935 is available, with greater coverage in Seizusha,
ed (1931-1935).
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Table 6: The Opposite Effect on Land Prices Before the Age of Skyscrapers (Local Random-
ization Results)

(1) (2) (3)

Panel I: Local Lords’ Estates
Local Lords’ Estates Zone 0.542∗∗∗ 0.512∗∗∗ 0.443∗∗∗

(0.0803) (0.0808) (0.0868)
Panel A: Number of Lots in 1876
Local Lords’ Estates Zone -12.31∗∗∗ -11.56∗∗∗ -10.44∗∗∗

(1.912) (1.752) (2.075)
Panel B: Number of Lots in 1912
Local Lords’ Estates Zone -11.27∗∗∗ -10.63∗∗∗ -9.525∗∗∗

(2.033) (1.782) (2.095)
Panel C: Number of Lots in 1935
Local Lords’ Estates Zone -9.522∗∗∗ -10.25∗∗∗ -9.269∗∗∗

(2.543) (1.746) (2.028)
Panel D: Log Land Price in 1876
Local Lords’ Estates Zone -0.894∗∗∗ -0.827∗∗∗ -0.681∗∗

(0.236) (0.223) (0.234)
Panel E: Log Land Price in 1912
Local Lords’ Estates Zone -0.841∗∗∗ -0.787∗∗∗ -0.629∗∗

(0.211) (0.212) (0.213)
Panel F: Log Land Price in 1935
Local Lords’ Estates Zone -0.697∗∗∗ -0.506∗∗ -0.390

(0.188) (0.194) (0.215)
Panel G: Log Land Rental Price in 1935
Local Lords’ Estates Zone -0.462∗∗ -0.298∗ -0.306

(0.151) (0.145) (0.170)
Distance from the Center (Castle) No Yes Yes
West of the Yamanote line No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel I 351 351 351
N in Panel A 348 348 348
N in Panel B 343 343 343
N in Panel C 347 347 347
N in Panel D 319 319 319
N in Panel E 294 294 294
N in Panel F 268 268 268
N in Panel G 299 299 299

Standard errors are in parentheses. We allow a within-300 m cor-
relation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗

p < 0.001.
See Table 1 for the definitions of variables.
Log Land Rental Price in 1935 is used to assess Log Land Price in
1935, and Log Land Rental Price in 1935 is available, with greater
coverage in Seizusha, ed (1931-1935).39



Table 7: Impacts Become Stronger in These Recent 25 Years (OLS Results)

(1) (2) (3) (4)

Panel A: Number of Buildings in 1986
Local Lords’ Estates -14.22∗∗∗ -12.52∗∗∗ -11.27∗∗∗ -11.29∗∗∗

(1.729) (1.669) (1.695) (1.688)
Panel B: Number of Buildings in 2001
Local Lords’ Estates -13.61∗∗∗ -12.01∗∗∗ -11.00∗∗∗ -10.97∗∗∗

(1.731) (1.697) (1.716) (1.712)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -13.06∗∗∗ -11.61∗∗∗ -10.39∗∗∗ -10.36∗∗∗

(1.675) (1.654) (1.651) (1.652)
Panel D: Stories (including underground) in 1986
Local Lords’ Estates 0.193 0.203 0.276 0.238

(0.199) (0.203) (0.190) (0.185)
Panel E: Stories (including underground) in 2001
Local Lords’ Estates 0.453 0.509 0.619∗ 0.574∗

(0.301) (0.307) (0.278) (0.270)
Panel F: Stories (including underground) in 2011
Local Lords’ Estates 0.914∗ 0.997∗ 1.043∗∗ 0.964∗∗

(0.386) (0.390) (0.349) (0.332)
Panel G: Number of Buildings >= 30 Stories (including underground) in 1986
Local Lords’ Estates 0.0132∗ 0.0125∗ 0.0144∗ 0.0137∗

(0.00604) (0.00604) (0.00601) (0.00571)
Panel H: Number of Buildings >= 30 Stories (including underground) in 2001
Local Lords’ Estates 0.0291∗∗ 0.0280∗∗ 0.0300∗∗ 0.0297∗∗

(0.0106) (0.0107) (0.0105) (0.0105)
Panel I: Number of Buildings >= 30 Stories (including underground) in 2011
Local Lords’ Estates 0.0412∗ 0.0401∗ 0.0400∗ 0.0376∗

(0.0161) (0.0166) (0.0159) (0.0152)
Distance from the Center (Castle) Yes Yes Yes Yes
Mean of Altitude No Yes Yes Yes
S.D. of Altitude No Yes Yes Yes
Lon and Lat Controls No No Yes Yes
Earthquake Risk No No No Yes
N in Panel A 9566 9566 9566 9566
N in Panel B 9567 9567 9567 9567
N in Panel C 9542 9542 9542 9542
N in Panel D 9566 9566 9566 9566
N in Panel E 9567 9567 9567 9567
N in Panel F 9542 9542 9542 9542
N in Panel G 9329 9329 9329 9329
N in Panel H 9472 9472 9472 9472
N in Panel I 9542 9542 9542 9542

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table 8: Impacts Become Stronger in These Recent 25 Years (Local Randomization)

(1) (2) (3)

Panel A: Number of Buildings in 1986
Local Lords’ Estates Zone -8.518 -8.600∗ -8.509∗

(4.919) (4.322) (4.061)
Panel B: Number of Buildings in 2001
Local Lords’ Estates Zone -11.75∗∗ -11.99∗∗ -11.63∗∗

(4.531) (4.122) (4.006)
Panel C: Number of Buildings in 2011
Local Lords’ Estates Zone -10.06∗ -10.73∗∗ -10.04∗∗

(4.446) (4.087) (3.834)
Panel D: Stories (including underground) in 1986
Local Lords’ Estates Zone 0.696 0.863 0.518

(0.748) (0.561) (0.512)
Panel E: Stories (including underground) in 2001
Local Lords’ Estates Zone 1.535 1.670∗ 0.880

(0.918) (0.768) (0.633)
Panel F: Stories (including underground) in 2011
Local Lords’ Estates Zone 2.605∗∗ 3.410∗∗∗ 3.012∗∗

(0.891) (0.855) (0.997)
Panel G: Number of Buildings >= 30 Stories (including underground) in 1986
Local Lords’ Estates Zone 0.0207 0.00100 -0.0124

(0.0202) (0.0110) (0.00853)
Panel H: Number of Buildings >= 30 Stories (including underground) in 2001
Local Lords’ Estates Zone 0.0420 0.0268 0.0109

(0.0242) (0.0175) (0.0153)
Panel I: Number of Buildings >= 30 Stories (including underground) in 2011
Local Lords’ Estates Zone 0.124∗ 0.141∗ 0.141∗

(0.0498) (0.0640) (0.0582)
Distance from the Center (Castle) No Yes Yes
West of the Yamanote line No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel A 351 351 351
N in Panel B 352 352 352
N in Panel C 351 351 351
N in Panel D 351 351 351
N in Panel E 352 352 352
N in Panel F 351 351 351
N in Panel G 348 348 348
N in Panel H 349 349 349
N in Panel I 351 351 351

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table 9: Business and Residential Zones

Business Zones Residential Zones

(1) (2) (3) (4)

Panel A: Number of Lots in 1872
Local Lords’ Estates -15.51∗∗∗ -14.29∗∗∗ -11.59∗∗∗ -11.89∗∗∗

(1.083) (1.067) (1.200) (1.281)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -30.61∗∗∗ -26.30∗∗∗ -25.83∗∗∗ -17.98∗∗∗

(4.551) (4.430) (4.293) (4.512)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -14.28∗∗∗ -11.57∗∗∗ -18.25∗∗∗ -14.27∗∗∗

(2.698) (2.624) (3.026) (2.929)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 3.820∗∗∗ 3.827∗∗∗ 0.494 0.630

(1.007) (0.851) (0.404) (0.438)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.150∗∗ 0.154∗∗∗ 0.0152 0.00895

(0.0513) (0.0437) (0.0172) (0.0210)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.203 0.125 0.356∗∗∗ 0.171∗∗∗

(0.164) (0.127) (0.0516) (0.0344)
Distance from the Center (Castle) Yes Yes Yes Yes
Mean of Altitude No Yes No Yes
S.D. of Altitude No Yes No Yes
Lon and Lat Controls No Yes No Yes
Earthquake Risk No Yes No Yes
N in Panel A 726 726 571 571
N in Panel B 1006 1006 1519 1519
N in Panel C 1018 1018 1738 1738
N in Panel D 1018 1018 1738 1738
N in Panel E 1018 1018 1738 1738
N in Panel F 954 954 1720 1720

Standard errors are in parentheses. We allow a within-300m correlation in error
terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Columns (1) and (2) (columns (3) and (4)) use only cells for which more than
half the area is used for business (residential) purposes.
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Table 10: Selection Channel

(1) (2) (3)
Panel A: Sorting of Movers

∆ Local Lords’ Estates

Log Revenue per Worker in 1993 0.000819 0.00102
(0.00209) (0.00246)

Industry FEs No Yes
Ncおあ (Firm) 25542 25542

Panel B: Entrants (Outcome: Entrants Dummy)
Sample: Full in 2017

Local Lords’ Estates 0.0262∗ 0.0160 1.128
(0.0132) (0.0128) (0.614)

Log Revenue per Worker in 2017 -0.0404∗∗∗ -0.0123∗∗∗ -0.0120∗∗∗

(0.00156) (0.00163) (0.00167)
Local Lords’ Estates * Log Revenue per Worker in 2017 0.00182 0.00137 -0.0000653

(0.00378) (0.00367) (0.00408)
Industry FEs No Yes Yes
Local Lords’ Estates * Industry FEs No No Yes
Ncおあ (Firm) 80473 80473 80473

Panel C: Exiter (Outcome: Exiter Dummy)
Sample: Full in 1993

Local Lords’ Estates 0.00624 0.000458 -0.128
(0.0155) (0.0154) (0.720)

Log Revenue per Worker in 1993 -0.00851∗∗∗ -0.0151∗∗∗ -0.0148∗∗∗

(0.00165) (0.00180) (0.00185)
Local Lords’ Estates Log Revenue per Worker in 1993 0.00102 0.00277 0.000638

(0.00411) (0.00409) (0.00465)
Industry FEs No Yes Yes
Local Lords’ Estates * Industry FEs No No Yes
Stories in 1991 * Industry FEs No No No
Ncおあ (Firm) 85310 85310 85310

Robust standard errors are in parentheses. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
∆ indicates the variable in 2017 minus 1993. For stories, we use the number of stories above-
ground in 2011 or 1991 respectively. Panel A uses firms that change their located cell within
our sample area. In Panal B (C), the outcome variable is a dummy variable which takes one if
a firms exists only in 2017 (1993).
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Appendix Not for Publication

Appendix A shows the positive relationships between footprint of buildings and its number of

stories using data covering all the buildings in Tokyo 2011, consistent with our claim that the

construction of tall buildings requires a large footprint.

Appendix B shows the supplemental analysis or robustness checks of our main results.

Table B.1 shows quantile regression result to see the impact on the number of stories. Table B.2

shows the results from pairwise regressions, taking the first difference of the dependent and

independent variables within a pair of all adjacent cells and conducting an OLS regression

with these first-differenced variables, to exploit more local variation than allowed for by the

OLS with polynomial controls. Tables B.3-B.5 show the results from the coefficient stability

analysis using the method developed by Oster (2019) for each of the OLS regressions, the

pairwise regressions, and the local randomization regressions, respectively.

Appendix C and D show the robustness of the results as evidence of the mechanism pre-

sented in Section 4.2.2 and 4.2.3, respectively. Table C.1 shows the result of the pairwise

regressions confirming that the fraction of local lords’ estate is negatively associated with land

prices in 1876, 1912, and 1935. Table C.2 shows the result of the pairwise regressions confirm-

ing that the association between the fraction of local lords’ estate and the size and height of

the buildings has been becoming stronger over the last 25 years.

Tables D.1-D.3, using OLS, pairwise regressions and local randomization respectively, con-

firm the main results survive even after accounting for the FAR regulation, block size, and

road width. Table D.4 confirms little correlation with the distance to the nearest station.

Similarly, Tables D.5-D.7 confirm that the destruction during WWII does not affect our main

results.

Appendix E contains additional results using firm-level micro data. Table E.1 and Ta-

ble E.2 show regression tables corresponding to Figure 8. Table E.3 investigates the selection

channel in our local randomization design.
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Appendix A

Figure A.1: Taller Buildings Have Larger Footprint
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Notes: This graph shows the distribution of footprint of buildings located in Tokyo 23 wards at the time of
2011 (Tokyo Metropolitan Government, 2011). We show percentiles of footprint conditional on the number of
stories.
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Appendix B

Table B.1: Quantile Regression for the Building Stories in 2011

(1) (2)

Panel A: .1 percentile
Local Lords’ Estates -0.311∗∗∗ -0.371∗∗∗

(0.0850) (0.0853)
Panel B: .25 percentile
Local Lords’ Estates -0.314∗∗∗ -0.154∗∗∗

(0.0642) (0.0342)
Panel C: .5 percentile
Local Lords’ Estates -0.251∗ -0.119

(0.103) (0.102)
Panel D: .75 percentile
Local Lords’ Estates 0.532∗∗ 0.660∗∗∗

(0.185) (0.187)
Panel E: .9 percentile
Local Lords’ Estates 4.265∗∗∗ 4.150∗∗∗

(0.594) (0.607)
Distance from the Center (Castle) Yes Yes
Mean of Altitude No Yes
S.D. of Altitude No Yes
N in Panel A 9542 9542
N in Panel B 9542 9542
N in Panel C 9542 9542
N in Panel D 9542 9542
N in Panel E 9542 9542

Standard errors are in parentheses. + p < 0.1, ∗ p < 0.05,
∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table B.2: Main Results (Pairwise Regression)

(1) (2) (3)

Panel A: Number of Lots in 1872
Local Lords’ Estates -8.879∗∗∗ -8.889∗∗∗ -8.657∗∗∗

(0.582) (0.582) (0.566)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -13.25∗∗∗ -13.26∗∗∗ -10.84∗∗∗

(1.608) (1.608) (1.500)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -5.967∗∗∗ -5.957∗∗∗ -4.855∗∗∗

(0.970) (0.970) (0.927)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.243 0.243 0.325

(0.214) (0.214) (0.213)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0159 0.0159 0.0153

(0.0108) (0.0108) (0.0108)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.00681 0.00598 0.0129

(0.0167) (0.0166) (0.0169)
Distance from the Center (Castle) No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel A 10530 10530 10530
N in Panel B 17647 17647 17647
N in Panel C 18313 18313 18313
N in Panel D 18313 18313 18313
N in Panel E 18313 18313 18313
N in Panel F 16747 16747 16747

Standard errors are in parentheses. We allow a within-300 m cor-
relation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗

p < 0.001.
See Table 1 for the definitions of variables.
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Table B.3: Coefficient Stability in Main Results

(1) (2) (3)
Panel A: Number of Lots in 1872
Local Lords’ Estates -11.47∗∗∗ -11.50∗∗∗ -11.53∗∗∗

(0.659) (0.694) (0.694)
Bias-Adjusted Beta -9.898 -11.18 -11.26

Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -21.53∗∗∗ -19.41∗∗∗ -19.49∗∗∗

(2.648) (2.692) (2.695)
Bias-Adjusted Beta -17.92 -15.84 -15.96

Panel C: Number of Buildings in 2011
Local Lords’ Estates -11.61∗∗∗ -10.39∗∗∗ -10.36∗∗∗

(1.654) (1.651) (1.652)
Bias-Adjusted Beta -8.897 -7.440 -7.381

Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.884∗ 0.913∗∗ 0.845∗∗

(0.353) (0.319) (0.305)
Bias-Adjusted Beta 0.605 0.640 0.547

Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0385∗ 0.0382∗∗ 0.0360∗∗

(0.0150) (0.0146) (0.0139)
Bias-Adjusted Beta 0.0305 0.0329 0.0300

Panel F: Log Land Price in 2012
Local Lords’ Estates 0.321∗∗∗ 0.218∗∗∗ 0.200∗∗∗

(0.0728) (0.0607) (0.0567)
Bias-Adjusted Beta 0.208 0.0666 0.0424

Distance from the Center (Castle) Yes Yes Yes
Mean of Altitude Yes Yes Yes
S.D. of Altitude Yes Yes Yes
Lon and Lat Controls No Yes Yes
Earthquake Risk No No Yes

Standard errors are in parentheses. We allow a within-300 m cor-
relation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗

p < 0.001.
See Table 1 for the definitions of variables
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Table B.4: Coefficient Stability in Main Results (Pairwise Regression)

(1) (2)
Panel A: Number of Lots in 1872
Local Lords’ Estates -8.888∗∗∗ -8.657∗∗∗

(0.582) (0.566)
Bias-Adjusted Beta -9.301 -7.895

Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -13.26∗∗∗ -10.83∗∗∗

(1.608) (1.499)
Bias-Adjusted Beta -14.62 -9.847

Panel C: Number of Buildings in 2011
Local Lords’ Estates -5.957∗∗∗ -4.854∗∗∗

(0.970) (0.927)
Bias-Adjusted Beta -5.731 -4.428

Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.243 0.325

(0.214) (0.213)
Bias-Adjusted Beta 0.199 0.352

Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0159 0.0153

(0.0108) (0.0108)
Bias-Adjusted Beta 0.0146 0.0150

Panel F: Log Land Price in 2012
Local Lords’ Estates 0.00593 0.0130

(0.0166) (0.0169)
Bias-Adjusted Beta 0.00569 0.0149

Distance from the Center (Castle) Yes Yes
Mean of Altitude No Yes
S.D. of Altitude No Yes
Earthquake Risk No Yes

Standard errors are in parentheses. We allow a within-300m
correlation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001.
See Table 1 for the definitions of variables
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Table B.5: Coefficient Stability in Main Results (Local Randomization)

(1) (2)
Panel I: Local Lords’ Estates
Local Lords’ Estates Zone 0.512∗∗∗ 0.443∗∗∗

(0.0808) (0.0868)
Bias-Adjusted Beta 0.749 0.798

Panel A: Number of Lots in 1872
Local Lords’ Estates Zone -11.68∗∗∗ -10.45∗∗∗

(1.815) (2.081)
Bias-Adjusted Beta -10.86 -7.072
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates Zone -23.32∗∗∗ -21.16∗∗

(5.965) (6.481)
Bias-Adjusted Beta -23.07 -19.09
Panel C: Number of Buildings in 2011
Local Lords’ Estates Zone -10.73∗∗ -10.04∗∗

(4.087) (3.834)
Bias-Adjusted Beta -11.05 -10.03
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates Zone 2.820∗∗∗ 2.578∗∗

(0.751) (0.872)
Bias-Adjusted Beta 3.195 2.859
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates Zone 0.127∗ 0.129∗

(0.0578) (0.0538)
Bias-Adjusted Beta 0.140 0.140
Panel F: Log Land Price in 2012
Local Lords’ Estates Zone 0.445 0.350

(0.265) (0.218)
Bias-Adjusted Beta 0.539 0.433
Distance from the Center (Castle) Yes Yes
West of the Yamanote line Yes Yes
Mean of Altitude No Yes
S.D. of Altitude No Yes
Earthquake Risk No Yes

Standard errors are in parentheses. We allow a within-300 m
correlation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
The first rows shows the coefficients using specifications in
columns (2)–(3) of Table 4. The second row shows the bias-
adjusted coefficient by considering potential unobserved con-
founders as proposed by Oster (2019). As suggested in the pa-
per, we set δ = 1 and R2

max = 1.3R̃2 where R̃2 is R2 in the
regression models in each column as plausible parameters. In
case there are multiple solutions for the bias-adjusted beta, we
show the one closest to the original beta.
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Appendix C
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Table C.1: Opposite Effect on Land Prices Before the Age of Skyscrapers (Pairwise Regression)

(1) (2) (3)

Panel A: Number of Lots in 1876
Local Lords’ Estates -7.340∗∗∗ -7.346∗∗∗ -7.175∗∗∗

(0.509) (0.510) (0.500)
Panel B: Number of Lots in 1912
Local Lords’ Estates -9.247∗∗∗ -9.252∗∗∗ -8.815∗∗∗

(0.511) (0.511) (0.497)
Panel C: Number of Lots in 1935
Local Lords’ Estates -5.922∗∗∗ -5.933∗∗∗ -5.410∗∗∗

(0.735) (0.736) (0.718)
Panel D: Log Land Price in 1876
Local Lords’ Estates -0.310∗∗ -0.313∗∗ -0.291∗

(0.113) (0.114) (0.113)
Panel E: Log Land Price in 1912
Local Lords’ Estates -0.459∗∗∗ -0.459∗∗∗ -0.425∗∗∗

(0.0861) (0.0861) (0.0850)
Panel F: Log Land Price in 1935
Local Lords’ Estates -0.683∗∗∗ -0.682∗∗∗ -0.625∗∗∗

(0.0912) (0.0912) (0.0898)
Panel G: Log Land Rental Price in 1935
Local Lords’ Estates -0.460∗∗∗ -0.460∗∗∗ -0.419∗∗∗

(0.0710) (0.0709) (0.0694)
Distance from the Center (Castle) No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel A 10206 10206 10206
N in Panel B 15480 15480 15480
N in Panel C 15081 15081 15081
N in Panel D 6448 6448 6448
N in Panel E 13224 13224 13224
N in Panel F 8726 8726 8726
N in Panel G 13172 13172 13172

Standard errors are in parentheses. We allow a within-300 m cor-
relation in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗

p < 0.001.
See Table 1 for the definitions of variables.
Log Land Rental Price in 1935 is used to assess Log Land Price in
1935, and Log Land Rental Price in 1935 is available, with greater
coverage in Seizusha, ed (1931-1935).
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Table C.2: Impacts Become Stronger in These Recent 25 Years (Pairwise Regression)

(1) (2) (3)

Panel A: Number of Buildings in 1986
Local Lords’ Estates -7.032∗∗∗ -7.020∗∗∗ -5.746∗∗∗

(1.031) (1.030) (0.971)
Panel B: Number of Buildings in 2001
Local Lords’ Estates -6.255∗∗∗ -6.245∗∗∗ -5.038∗∗∗

(1.008) (1.007) (0.960)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -5.967∗∗∗ -5.957∗∗∗ -4.855∗∗∗

(0.970) (0.970) (0.927)
Panel D: Stories (including underground) in 1986
Local Lords’ Estates 0.0317 0.0296 0.0425

(0.111) (0.111) (0.110)
Panel E: Stories (including underground) in 2001
Local Lords’ Estates 0.331 0.329 0.370∗

(0.174) (0.175) (0.175)
Panel F: Stories (including underground) in 2011
Local Lords’ Estates 0.304 0.303 0.385

(0.228) (0.228) (0.228)
Panel G: Number of Buildings >= 30 Stories (including underground) in 1986
Local Lords’ Estates 0.00856 0.00857 0.00815

(0.00483) (0.00483) (0.00458)
Panel H: Number of Buildings >= 30 Stories (including underground) in 2001
Local Lords’ Estates 0.0189∗ 0.0189∗ 0.0200∗

(0.00901) (0.00901) (0.00940)
Panel I: Number of Buildings >= 30 Stories (including underground) in 2011
Local Lords’ Estates 0.0179 0.0178 0.0173

(0.0116) (0.0116) (0.0116)
Distance from the Center (Castle) No Yes Yes
Mean of Altitude No No Yes
S.D. of Altitude No No Yes
Earthquake Risk No No Yes
N in Panel A 18384 18384 18384
N in Panel B 18374 18374 18374
N in Panel C 18313 18313 18313
N in Panel D 18384 18384 18384
N in Panel E 18374 18374 18374
N in Panel F 18313 18313 18313
N in Panel G 17767 17767 17767
N in Panel H 18111 18111 18111
N in Panel I 18313 18313 18313

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Appendix D

Table D.1: Floor-Area Ratio Regulation, Block Size, and Road Width Do Not Fully Explain
the Effect of Local Lords’ Estates

(1) (2) (3) (4) (5)

Panel A: Number of Lots in 1872
Local Lords’ Estates -11.53∗∗∗ -11.32∗∗∗ -10.56∗∗∗ -11.52∗∗∗ -11.16∗∗∗

(0.694) (0.662) (0.702) (0.676) (0.661)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -19.49∗∗∗ -19.07∗∗∗ -12.86∗∗∗ -14.35∗∗∗ -11.61∗∗∗

(2.695) (2.689) (2.544) (2.371) (2.300)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -10.36∗∗∗ -10.74∗∗∗ -6.325∗∗∗ -6.174∗∗∗ -5.086∗∗∗

(1.652) (1.676) (1.531) (1.402) (1.354)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.845∗∗ 1.104∗∗∗ 1.077∗∗∗ 0.719∗ 1.012∗∗∗

(0.305) (0.271) (0.303) (0.279) (0.251)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0360∗∗ 0.0411∗∗ 0.0377∗∗ 0.0354∗∗ 0.0399∗∗

(0.0139) (0.0137) (0.0143) (0.0135) (0.0135)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.200∗∗∗ 0.224∗∗∗ 0.180∗∗ 0.116∗ 0.154∗∗∗

(0.0567) (0.0432) (0.0569) (0.0480) (0.0363)
Distance from the Center (Castle) Yes Yes Yes Yes Yes
Mean of Altitude Yes Yes Yes Yes Yes
S.D. of Altitude Yes Yes Yes Yes Yes
Lon and Lat Controls Yes Yes Yes Yes Yes
Earthquake Risk Yes Yes Yes Yes Yes
FAR Regulation No Yes No No Yes
Block Size No No Yes No Yes
Road Width No No No Yes Yes
N in Panel A 5488 5488 5487 5117 5116
N in Panel B 9101 9101 9095 8527 8522
N in Panel C 9542 9542 9541 9003 9002
N in Panel D 9542 9542 9541 9003 9002
N in Panel E 9542 9542 9541 9003 9002
N in Panel F 8971 8971 8968 8909 8906

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Block Size is the average area of blocks (land surrounded by roads). Road Width consists
of the average road width and the proportion of roads more than 12m wide.
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Table D.2: Floor-Area Ratio Regulation, Block Size, and Road Width Do Not Fully Explain
the Effect of Local Lords’ Estates (Pairwise Regression)

(1) (2) (3) (4) (5)

Panel A: Number of Lots in 1872
Local Lords’ Estates -8.657∗∗∗ -8.504∗∗∗ -8.491∗∗∗ -8.868∗∗∗ -8.642∗∗∗

(0.566) (0.557) (0.557) (0.571) (0.560)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -10.84∗∗∗ -10.29∗∗∗ -9.397∗∗∗ -10.12∗∗∗ -8.440∗∗∗

(1.500) (1.474) (1.455) (1.507) (1.450)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -4.855∗∗∗ -5.490∗∗∗ -3.847∗∗∗ -4.680∗∗∗ -4.252∗∗∗

(0.927) (0.940) (0.896) (0.875) (0.860)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.325 0.583∗∗ 0.352 0.482∗ 0.676∗∗∗

(0.213) (0.200) (0.215) (0.210) (0.201)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0153 0.0183 0.0142 0.0225∗ 0.0236∗

(0.0108) (0.0108) (0.0109) (0.0115) (0.0114)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.0129 0.0480∗∗ 0.00705 0.0228∗ 0.0401∗∗∗

(0.0169) (0.0155) (0.0168) (0.0116) (0.0110)
Distance from the Center (Castle) Yes Yes Yes Yes Yes
Mean of Altitude Yes Yes Yes Yes Yes
S.D. of Altitude Yes Yes Yes Yes Yes
Earthquake Risk Yes Yes Yes Yes Yes
FAR Regulation No Yes No No Yes
Block Size No No Yes No Yes
Road Width No No No Yes Yes
N in Panel A 10530 10530 10528 9495 9493
N in Panel B 17647 17647 17631 15993 15979
N in Panel C 18313 18313 18310 16794 16792
N in Panel D 18313 18313 18310 16794 16792
N in Panel E 18313 18313 18310 16794 16792
N in Panel F 16747 16747 16741 16565 16559

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Block Size is the average area of blocks (land surrounded by roads). Road Width consists
of the average road width and the proportion of roads more than 12m wide.
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Table D.3: Floor-Area Ratio Regulation, Block Size, and Road Width Do Not Fully Explain
the Effect of Local Lords’ Estates (Local Randomization)

(1) (2) (3) (4) (5)

Panel I: Local Lords’ Estates
Local Lords’ Estates Zone 0.443∗∗∗ 0.389∗∗∗ 0.454∗∗∗ 0.420∗∗∗ 0.381∗∗∗

(0.0868) (0.0848) (0.0853) (0.0828) (0.0803)
Panel A: Number of Lots in 1872
Local Lords’ Estates Zone -10.45∗∗∗ -10.08∗∗∗ -10.56∗∗∗ -9.598∗∗∗ -9.391∗∗∗

(2.081) (1.914) (2.116) (2.006) (1.956)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates Zone -21.16∗∗ -18.85∗∗ -20.49∗∗ -15.31∗∗ -13.20∗

(6.481) (5.886) (6.435) (5.766) (5.284)
Panel C: Number of Buildings in 2011
Local Lords’ Estates Zone -10.04∗∗ -7.780∗ -9.878∗ -6.486∗ -4.662

(3.834) (3.328) (3.846) (3.143) (2.935)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates Zone 2.578∗∗ 2.302∗∗ 2.660∗∗ 2.169∗∗ 2.143∗∗

(0.872) (0.757) (0.848) (0.746) (0.653)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates Zone 0.129∗ 0.117∗ 0.124∗ 0.121∗ 0.106∗

(0.0538) (0.0497) (0.0527) (0.0486) (0.0446)
Panel F: Log Land Price in 2012
Local Lords’ Estates Zone 0.350 0.128 0.331 0.158 -0.0104

(0.218) (0.160) (0.221) (0.170) (0.148)
Distance from the Center (Castle) Yes Yes Yes Yes Yes
West of the Yamanote line Yes Yes Yes Yes Yes
Mean of Altitude Yes Yes Yes Yes Yes
S.D. of Altitude Yes Yes Yes Yes Yes
Earthquake Risk Yes Yes Yes Yes Yes
FAR Regulation No Yes No No Yes
Block Size No No Yes No Yes
Road Width No No No Yes Yes
N in Panel I 351 351 351 338 338
N in Panel A 350 350 350 336 336
N in Panel B 352 352 352 338 338
N in Panel C 351 351 351 338 338
N in Panel D 351 351 351 338 338
N in Panel E 351 351 351 338 338
N in Panel F 341 341 341 336 336

Standard errors are in parentheses. We allow a within-300m correlation in error terms. +

p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
Block Size is the average area of blocks (land surrounded by roads). Road Width consists
of the average road width and the proportion of roads more than 12m wide.
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Table D.4: No Effect on Stations

(1) (2) (3) (4)

Panel A: Dist. to Station in 1950
Local Lords’ Estates 27.87∗ 19.26 24.27 25.22

(12.68) (12.23) (13.15) (13.16)
Panel B: Dist. to Station in 1950 Excluding Tram Stations
Local Lords’ Estates 27.65 30.47 -21.01 -14.24

(42.77) (41.96) (39.50) (39.04)
Panel C: Dist. to Station in 1980
Local Lords’ Estates 35.70 31.14 17.49 20.42

(20.18) (20.00) (19.18) (19.13)
Panel D: Dist. to Station in 2018
Local Lords’ Estates 5.580 2.490 0.649 2.148

(14.70) (14.54) (13.91) (13.81)
Distance from the Center (Castle) Yes Yes Yes Yes
Mean of Altitude No Yes Yes Yes
S.D. of Altitude No Yes Yes Yes
Lon and Lat Controls No No Yes Yes
Earthquake Risk No No No Yes
N in Panel A 9761 9761 9761 9761
N in Panel B 9761 9761 9761 9761
N in Panel C 9761 9761 9761 9761
N in Panel D 9761 9761 9761 9761

Standard errors are in parentheses. We allow a within-300 m correlation
in error terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table D.5: Physical Capital Plays Little Role

(1) (2) (3) (4)

Panel A: Number of Lots in 1872
Local Lords’ Estates -11.68∗∗∗ -10.40∗∗∗ -11.53∗∗∗ -10.68∗∗∗

(0.683) (0.672) (0.694) (0.661)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -23.29∗∗∗ -18.06∗∗∗ -19.49∗∗∗ -15.86∗∗∗

(2.686) (2.549) (2.695) (2.486)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -13.06∗∗∗ -9.445∗∗∗ -10.36∗∗∗ -7.905∗∗∗

(1.675) (1.609) (1.652) (1.562)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.802∗ 0.739∗ 0.845∗∗ 0.813∗∗

(0.352) (0.358) (0.305) (0.311)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0394∗∗ 0.0388∗ 0.0360∗∗ 0.0361∗

(0.0147) (0.0153) (0.0139) (0.0144)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.338∗∗∗ 0.294∗∗∗ 0.200∗∗∗ 0.192∗∗∗

(0.0696) (0.0673) (0.0567) (0.0552)
Distance from the Center (Castle) Yes Yes Yes Yes
Destruction in WWII No Yes No Yes
Mean of Altitude No No Yes Yes
S.D. of Altitude No No Yes Yes
Lon and Lat Controls No No Yes Yes
Earthquake Risk No No Yes Yes
N in Panel A 5488 5488 5488 5488
N in Panel B 9101 9101 9101 9101
N in Panel C 9542 9542 9542 9542
N in Panel D 9542 9542 9542 9542
N in Panel E 9542 9542 9542 9542
N in Panel F 8971 8971 8971 8971

Standard errors are in parentheses. We allow a within-300m correlation in error
terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table D.6: Physical Capital Plays Little Role (Pairwise Regression)

(1) (2) (3) (4)

Panel A: Number of Lots in 1872
Local Lords’ Estates -8.879∗∗∗ -8.814∗∗∗ -8.889∗∗∗ -8.590∗∗∗

(0.582) (0.564) (0.582) (0.551)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates -13.25∗∗∗ -12.65∗∗∗ -13.26∗∗∗ -10.31∗∗∗

(1.608) (1.566) (1.608) (1.467)
Panel C: Number of Buildings in 2011
Local Lords’ Estates -5.967∗∗∗ -5.506∗∗∗ -5.957∗∗∗ -4.449∗∗∗

(0.970) (0.945) (0.970) (0.908)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates 0.243 0.237 0.243 0.318

(0.214) (0.215) (0.214) (0.214)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates 0.0159 0.0161 0.0159 0.0154

(0.0108) (0.0109) (0.0108) (0.0109)
Panel F: Log Land Price in 2012
Local Lords’ Estates 0.00681 0.00340 0.00598 0.00965

(0.0167) (0.0166) (0.0166) (0.0169)
WWII Destruction No Yes No Yes
Distance from the Center (Castle) No No Yes Yes
Mean of Altitude No No No Yes
S.D. of Altitude No No No Yes
Earthquake Risk No No No Yes
N in Panel A 10530 10530 10530 10530
N in Panel B 17647 17647 17647 17647
N in Panel C 18313 18313 18313 18313
N in Panel D 18313 18313 18313 18313
N in Panel E 18313 18313 18313 18313
N in Panel F 16747 16747 16747 16747

Standard errors are in parentheses. We allow a within-300m correlation in error
terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Table D.7: Physical Capital Plays Little Role (Local Randomization)

(1) (2) (3) (4)

Panel I: Local Lords’ Estates
Local Lords’ Estates Zone 0.542∗∗∗ 0.530∗∗∗ 0.443∗∗∗ 0.440∗∗∗

(0.0803) (0.0840) (0.0868) (0.0882)
Panel A: Number of Lots in 1872
Local Lords’ Estates Zone -12.20∗∗∗ -10.38∗∗∗ -10.45∗∗∗ -9.063∗∗∗

(1.896) (1.810) (2.081) (1.815)
Panel B: Number of Lots in 2008-2011
Local Lords’ Estates Zone -23.74∗∗∗ -20.95∗∗ -21.16∗∗ -19.72∗∗

(7.128) (7.449) (6.481) (6.228)
Panel C: Number of Buildings in 2011
Local Lords’ Estates Zone -10.06∗ -8.662∗ -10.04∗∗ -9.304∗∗

(4.446) (4.162) (3.834) (3.367)
Panel D: Stories (aboveground) in 2011
Local Lords’ Estates Zone 2.159∗∗ 1.679∗ 2.578∗∗ 2.285∗∗

(0.746) (0.747) (0.872) (0.823)
Panel E: Number of Buildings >= 30 Stories in 2011
Local Lords’ Estates Zone 0.114∗ 0.0843∗ 0.129∗ 0.110∗

(0.0452) (0.0370) (0.0538) (0.0458)
Panel F: Log Land Price in 2012
Local Lords’ Estates Zone 0.179 0.101 0.350 0.342

(0.333) (0.323) (0.218) (0.221)
WWII Destruction No Yes No Yes
Distance from the Center (Castle) No No Yes Yes
West of the Yamanote line No No Yes Yes
Mean of Altitude No No Yes Yes
S.D. of Altitude No No Yes Yes
Earthquake Risk No No Yes Yes
N in Panel I 351 351 351 351
N in Panel A 350 350 350 350
N in Panel B 352 352 352 352
N in Panel C 351 351 351 351
N in Panel D 351 351 351 351
N in Panel E 351 351 351 351
N in Panel F 341 341 341 341

Standard errors are in parentheses. We allow a within-300m correlation in error
terms. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
See Table 1 for the definitions of variables.
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Appendix E

Table E.1: Quantile Regressions on Firm Productivity (OLS)

Log Revenue / Worker

Percentiles

10 25 50 75 90

(1) (2) (3) (4) (5)

Results in 2017
Panel A: Baseline Results with Geographical Controls
Local Lords’ Estates 0.0365∗ 0.0298∗ 0.0216 0.0346 0.0739∗∗

(0.0181) (0.0131) (0.0149) (0.0178) (0.0262)
Panel B: Panel A with Industry Fixed Effects
Local Lords’ Estates 0.0310 0.0520∗∗∗ 0.0457∗∗∗ 0.0525∗∗∗ 0.0813∗∗∗

(0.0159) (0.0107) (0.0107) (0.0139) (0.0205)
Panel C: Panel B with Controlling for Stories
Local Lords’ Estates 0.0163 0.0402∗∗∗ 0.0267∗ 0.0196 0.0466∗

(0.0160) (0.0103) (0.0106) (0.0144) (0.0199)

Results in 1993
Panel D: Baseline Results with Geographical Controls
Local Lords’ Estates 0.00572 -0.0100 0.00231 0.0283 0.0247

(0.0164) (0.0138) (0.0134) (0.0153) (0.0271)
Panel E: Panel D with Industry Fixed Effects
Local Lords’ Estates 0.00532 0.0177 0.0165 0.0294∗ 0.0385∗

(0.0125) (0.0104) (0.0102) (0.0120) (0.0160)
Panel F: Panel E with Controlling for Stories
Local Lords’ Estates 0.00451 0.0164 0.0113 0.0303∗ 0.0196

(0.0114) (0.0105) (0.00991) (0.0121) (0.0164)

Robust standard errors are in parentheses. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001.
In panels A and C, we control for geographical variables used in the main
specification, Distance from the Center (Castle), Mean of Altitude and S.D. of
Altitude. In Panels B and D, we also include 2-digit-level industry fixed effects,
corresponding to Figure 8(a). We add the mean of stories (aboveground) as
an additional control in Panels C and F, corresponding to Figure 8(b).
Observations (Firms) in Panels A and B, Panel C, Panel D and E, and Panel
F are 80473, 80457, 85313, and 85310 respectively.

18



Table E.2: Quantile Regressions on Firm Productivity (Local Randomization)

Log Revenue / Worker

Percentiles

10 25 50 75 90

(1) (2) (3) (4) (5)

Results in 2017
Panel A: Baseline Results with Geographical Controls
Local Lords’ Estates Zone 0.0188 0.0766∗ 0.0657 0.115∗ 0.130

(0.0458) (0.0336) (0.0432) (0.0512) (0.0804)
Panel B: Panel A with Industry Fixed Effects
Local Lords’ Estates Zone 0.0168 0.0750∗∗ 0.111∗∗∗ 0.135∗∗∗ 0.187∗∗∗

(0.0358) (0.0287) (0.0260) (0.0343) (0.0276)
Panel C: Panel B with Controlling for Stories
Local Lords’ Estates Zone -0.0474 -0.0129 0.0295 0.0290 0.0737

(0.0375) (0.0296) (0.0290) (0.0372) (0.0383)

Results in 1993
Panel D: Baseline Results with Geographical Controls
Local Lords’ Estates Zone 0.00147 -0.0268 -0.0511 -0.0754 0.0411

(0.0353) (0.0370) (0.0434) (0.0477) (0.0845)
Panel E: Panel D with Industry Fixed Effects
Local Lords’ Estates Zone 0.0271 0.00670 0.0305 0.0708∗ 0.0959∗∗

(0.0298) (0.0231) (0.0280) (0.0292) (0.0365)
Panel F: Panel E with Controlling for Stories
Local Lords’ Estates Zone 0.0222 0.00623 0.0214 0.0595∗ 0.0989∗∗

(0.0221) (0.0261) (0.0286) (0.0288) (0.0359)

Robust standard errors are in parentheses. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01,
∗∗∗ p < 0.001.
In panels A and C, we control for geographical variables used in the main spec-
ification, Distance from the Center (Castle), Mean of Altitude, S.D. of Altitude,
and West of the Yamanote Line. In Panels B and D, we also include 2-digit-level
industry fixed effects, corresponding to Figure 8(c). We add the mean of stories
(aboveground) as an additional control in Panels C and F, corresponding to
Figure 8(d).
Observations (Firms) in Panels A , B, and C (Panel D, E, and F) is 7491 (8206).
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Table E.3: Selection Channel (Local Randomization)

(1) (2) (3)
Panel A: Sorting of Movers

∆ Local Lords’ Estates Zone

Log Revenue per Worker in 1993 0.0105 0.00955
(0.00834) (0.0105)

Industry FEs No Yes
Ncおあ (Firm) 2436 2436

Panel B: Entrants (Outcome: Entrants Dummy)
Sample: Full in 2017

Local Lords’ Estates Zone -0.0162 -0.0163 -1.052∗∗∗

(0.0233) (0.0230) (0.0304)
Log Revenue per Worker in 2017 0.0224∗∗∗ 0.0160∗∗∗ 0.0164∗∗∗

(0.00428) (0.00458) (0.00485)
Local Lords’ Estates Zone * Log Revenue per Worker in 2017 0.00476 0.00526 0.00440

(0.00649) (0.00643) (0.00717)
Industry FEs No Yes Yes
Local Lords’ Estates * Industry FEs No No Yes
Ncおあ (Firm) 7491 7491 7491

Panel C: Exiter (Outcome: Exiter Dummy)
Sample: Full in 1993

Local Lords’ Estates Zone 0.0292 0.0281 -0.369
(0.0289) (0.0291) (0.278)

Log Revenue per Worker in 1993 0.00801 0.00567 0.00451
(0.00415) (0.00464) (0.00490)

Local Lords’ Estates Zone * Log Revenue per Worker in 1993 -0.00365 -0.00445 -0.00398
(0.00735) (0.00743) (0.00875)

Industry FEs No Yes Yes
Local Lords’ Estates * Industry FEs No No Yes
Stories in 1991 * Industry FEs No No No
Ncおあ (Firm) 8206 8206 8206

Robust standard errors are in parentheses. + p < 0.1, ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001.
∆ indicates the variable in 2017 minus 1993. For stories, we use the number of stories aboveground in
2011 or 1991 respectively. Panel A uses firms that change their located cell within our sample area for
the local randomization analysis. In Panal B (C), the outcome variable is a dummy variable which takes
one if a firms exists only in 2017 (1993).
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