
Appendix A

Instrumental Variables Results

- Figure A1 shows that the logic of our instrument holds. Here it uses 20th century data
on temperature and two measures of the ability to grow wheat to demonstrate the robust
relationship between the two. We employ two data sets from the FAO. The first, the “Agro-
climatically attainable yield for rain fed wheat”, is from the Global Agro-ecological Assessment
for Agriculture in the 21st century. It captures the ability of land to produce wheat absent
of modern irrigation techniques. We estimate the optimal climate to grow wheat (at around
10.5 ◦C ). A clear a parabolic relationship between temperature and this FAO measure is
observed simply by plotting it against average annual temperature between 1960 and 2000.

- In Table A1 we regress the FAO measure of wheat suitability on the absolute deviation from
10.5 degrees showing that there is a negative relationship between the two. The results from
this regression are summarized in the first column of Table A1. The effect of a one degree
deviation from the optimal temperature is substantial, decreasing the FAO measure by .61
units. This is a particularly large effect since the FAO measure is on a fourteen point scale.
Moreover, a large amount of the variation in the FAO wheat suitability measure is explained
by deviation from this optimal growing temperature, the R2 statistic is calculated to be .55.
In addition, regressing average annual wheat yields between 1960 and 1990 on deviation from
the optimal growing temperature again shows a similarly robust relationship. A one degree
deviation from the optimal temperature has a large effect on average annual wheat yields –
approximately 1600 hectograms per hectare.

- We follow Conley et al (2012) and conduct a sensitivity analysis using their union of confidence
intervals method and allow for a direct effect of the instrument on the outcome over a range of
symmetric bounds. Formally, we estimate via a 2SLS-like procedure Y = Xβ+Zγ+ ε, where
Z is our instrument and X is the variable of interest and allow the parameter γ - capturing
the direct effect of the instrument on the outcome - to take on a range of values γ0 ∈ [−γ, γ].

In Table A2 we provide results from this procedure, giving values of γ where β - our parameter
of interest - is null. We conduct this exercise, treating as the outcome of interest the number of
textile centers, iron production centers, and their sum, respectively. Across each specification
it would take a substantively large direct effect of the instrument in order to make the effect of
early urban density null. Comparing our estimates from this procedure to the reduced-form
regression of the presence of proto-industry (each of our measures) on our instrument, the
size of the violation required to make our estimates null is between two thirds and just over
three quarters of this reduced form relationship between the instrument and our outcomes.

- Table A2 estimates the effect of early urbanization (measured in the year 1200) on the number
of proto-industrial centers existing before 1500 on a given 225 x 225 km grid-unit with an
instrumental variables approach. It uses the optimal growing temperature for cereals like
wheat as an instrument for the size of the urban population in existence on a particular
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grid-unit and via two-stage least squares we estimate the effect of urban density in 1200 on
the presence of proto-industry (textile centers, iron forges, and their sum) before 1500. As in
the main text, across specification we find a positive and statistically significant relationship
between the size of urban populations living on a grid-square in 1200 and the number of
proto-industrial centers before 1500.

Robustness Tests

- Table A3 reproduces the results from Table 1 in the main text. However, instead of using 225
km × 225 km units of observation, it employs units approximately half that size. The results
remain nearly identical and indicate that urban population is driven by a non-stationary,
exploding, process.

- Table A4 reproduces Table 3 from the main text. However, instead of using 225 km × 225 km
units of observation, it relies on units approximately half that size. The results remain nearly
identical and indicate that urban population caused the emergence of a proto-industrial core.

- Table A5 reproduces Table 3 from the main text now accounting for the fact that not all grid-
squares have the same land-mass by dividing each unit by its total land area. The results
are substantively identical. Here it is important to note that point estimates though on a
different scale than those in the main text - a result of scaling each unit by its territory - the
results yielded are close in magnitude to those presented in the main text.

- Tables A6 & A7 reproduce Tables 5 and 6 from the main text now treating the outcome as
the natural log of parliamentary frequency. The results remain substantively identical.

- Table A8 examines the effect of proto-industrial activity before 1500 on the existence of a
large city in 1500 and 1800 after conditioning on the level of urban density in 1200, defining as
large cities as those with populations greater than 20,000 in 1500 and larger 100,000 in 1800.
We dichotomize the independent variable to reflect the presence or absence of proto-industry.
The table presents the marginal effect of adding a proto-industrial center: textile production,
iron production, or either. These estimates range from a 45.4 % to a 52.8% percent increase
in the presence of large city.

- Table A9 reproduces Table 1 from the main text. However, instead of using urban population
as the main independent variable, it uses units estimates of urban population density (urban
population/total population) derived by HYDE project. The results remain nearly identical
and indicate that urban population is driven by a non-stationary, exploding, process.

- Table A10 reproduces Table 5 from the main text. However, instead of using urban population
as the main independent variable, it uses units estimates of urban population density (urban
population/total population) derived by HYDE project. The results remain nearly identical
and indicate that urban population density caused the emergence of a proto-industrial core.

- Table A11 reproduces Table 2 from the main text. However, instead of using urban population
as the main independent variable, it uses units estimates of urban population density (urban
population/total population) derived by HYDE project. The results remain nearly identical
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and indicate that urban population density is correlated with nineteenth and contemporary
levels of per capita income.

- Table A12 estimates the relationship between early urban population (measured in 1200)
and the presence of porto-industrial activity after accounting for differences in ethnolinguistic
characteristics of groups present on each grid-square. We account for this by constructing
dummies for each linguistic group that exist on each grid-square as derived from the World
Language Mapping System (2015). The results again show that there is a persistent relation-
ship between early urban development and the presence of proto-industrial activity even after
accounting for ethnolinguistic differences.

Table A13 Reproduces Table 7. from the main text. However, instead of using the distance
weighted measure of conflict, we take the count of conflicts that occurred within the boundaries
of a given unit as our main measure of exposure to conflict. The results are qualitatively
similar to those presented in main text.

Tables A14-15 Reproduces Table 5 from the main text and explores the relationship between
our measures of conflict, loss of sovereignty, and parliamentary frequency and future urban
density.

Table A16 Investigates the sensitivity of our main results to the presence of spatial interfer-
ence. We model this as follows: µi,t = βµit−1 + λ(I ⊗Wn)µi′t + εi,t Where Wn is an NxN
spatial weights, I the identity matrix, and λ the spatial autoregressive parameter. Further-
more, we model the disturbance εi,t = ρ(I ⊗Wn)εi,t + ηit and assume εi,t ∼ IID(0, σ2

ε ) and
ηi,t ∼ IID(0, σ2

η). That is, we account for spatial interference through the random component
ρ and directly through the spatial lag λ. We find that our estimates of the inter-temporal
relationship between levels of urban density are qualitatively unchanged when we account for
spatial interference.
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Optimal Growing Temperature and Wheat Propensity/Yeilds (1960-2000)

FAO Wheat Suitability Avg Wheat Yield

Intercept 10.20∗∗∗ 36372∗∗∗

(.49) (2538)

|Temp - Optimal Growing Temp | -.64∗∗∗ -1574.0∗∗∗

(.05) (242.7)

R2 .57 .30
N 125 100

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05

Table 1: Wheat Suitability Measures

The relationship between temperature and the suitability to produce wheat. The first column
regresses the FAO wheat suitability index against the absolute average distance from 10.5 ◦C
between 1960 and 2000. The second column regresses the average wheat yield on this measure.
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Figure 1: The FAO Wheat Suitability Index
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The FAO wheat suitability index is plotted on the y-axis against average annual temperature
on the x-axis. The FAO measure is the “Agro-climatically attainable yield for rain fed wheat“
is from the Global Agro-ecological Assessment for Agriculture in the 21st century. It captures
the ability of land to produce wheat absent of modern irrigation techniques. A clear parabolic
relationship with a peak at approximately 10.5 degrees Celsius is observed. The radius of each
circle is proportional to the average wheat yield between 1960 and 2000.
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The Relationship Between Urban Density and Incomes Proto-Industry by 1500 - 2SLS Results

Textiles Iron Total Proto-Industry Textiles Iron Total Proto-Industry

Urban Density1200 0.0735*** 0.1277*** 0.2011***
(0.0146) (0.0285) (0.0379)

log(Urban Density1200) 0.3116*** 0.5417*** 0.8533***
(0.0566) (0.0914) (0.1195)

Conley et al (2012) Violation : -0.051 -0.095 -0.158 -0.050 -0.095 -0.156
s.t. β = 0

R2 -0.2746 -0.7560 -0.8045 0.1587 -0.0312 0.0517
N 444 444 444 444 444 444

Textiles Iron Total Proto-Industry Urban Density1200 Urban Density1200

| Temp - Optimal Growing Temp | -0.0784*** -0.1364*** -0.2148*** -1.0680*** -0.2517***
(0.0172) (0.0242) (0.0352) (0.2534) (0.0338)

R2 0.0556 0.0546 0.0760 0.0339 0.0849
N 444 444 444 444 444

Cragg-Donald F Stat 17.7636 55.3544

Table 2: The top panel of this table presents instrumental variables results of the effect of early
urban density (measured in the year 1200) on the number of proto-industrial centers on a given
geographic unit before 1500. In each specification it uses the deviation from the optimal growing
temperature as an instrument for urban density. For each model we give the exclusion restriction
violation (the magnitude of the direct effect of the instrument on each outcome of interest) as
derived from Conley et al. (2012)s union of confidence intervals method of sensitivity analysis that
would yield a null result. In the first three columns of the lower panel we regress each of our
measures of proto-industry on the instrument. In the last two we present the first stage results
from the instrumental variables analysis. Heteroskedasticity robust standard errors in parentheses.
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The Relationship Between Urban Density and Incomes Proto-Industry by 1500

Iron Textiles Total Proto-Industry

log(Urban Density1200) 0.05∗∗ 0.03 0.03∗ 0.03 0.08∗∗ 0.06∗

(0.02) (0.02) (0.02) (0.02) (0.03) (0.03)

Controls N Y N Y N Y
Language Group Dummies Y Y Y Y Y Y
R2 0.91 0.92 0.93 0.93 0.93 0.94
N 444 444 444 444 444 444
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1

Table 12: This table presents OLS estimates of the effect of early urban density (measured in the
year 1200) on the number of proto-industrial centers on a given geographic unit before 1500. We
include in each model dummies for each ethno-linguistic group present on each unit (225 x 225 km
grid-squres). Heteroskedasticity robust standard errors in parentheses. Data on linguistic group
are taken from the World Language Mapping System (2015).

The Effect of Conflict on Parliamentary Meeting Frequency

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

OLS GMM

log(Conflicti,t + 1) 0.048* 0.064** -0.028 -0.006
(0.024) (0.023) (0.032) (0.026)

Sovereignty Indexi,t 0.258*** 0.125**
(0.033) (0.039)

Parliamentary Indexi,t−1 0.938*** 0.926***
(0.044) (0.043)

N 1790 1785 1496 1491
R2 0.046 0.191
m2 -2.45 -2.25

Table 13: The unit of observation is the sovereign/semi-sovereign political unit. This table pre-
sets the estimated effect of conflict (derived from Dincecco and Onorato, 2013) and the loss of
sovereignty, respectively, in period t on the frequency with which parliaments met in periods t to
t+1. Heteroscedasticity robust standard errors clustered by semi-sovereign unit in parentheses.
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The Effect of Conflict and Parliamentary Meeting Frequency on Urban Development

(1.) (2.) (3.) (4.) (5.) (6.)

OLS GMM

log(Conflicti,t−1 + 1) 0.919 0.936 0.769 0.761
(0.845) (0.883) (0.561) (0.573)

Sovereignty Indexi,t−1 -1.389 -1.327 -0.183 -0.193
(1.887) (1.911) (4.901) (4.899)

Parliamentary Indexi,t−1 -7.728* -6.795 -7.066* -2.981 -2.449 -2.674
(3.876) (3.606) (3.574) (13.287) (10.692) (10.758)

Urban Densityi,t−1 -.0282 -.0284 -.0285
(0.0285) (0.0285) (0.0284)

N 1783 1778 1778 1783 1778 1778
R2 0.022 0.022 0.022
m2 -.976 -.978 -.978

Table 14: The unit of observation is the sovereign/semi-sovereign political unit. This table presets
the estimated effect of conflict (derived from Dincecco and Onorato, 2013), the loss of sovereignty,
respectively, in period t − 1 and the frequency with which parliaments met between periods t − 1
and t, on urban density in period t. Heteroscedasticity robust standard errors clustered by semi-
sovereign unit in parentheses.
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The Effect of Conflict and Parliamentary Meeting Frequency on Urban Development (Logged)

(1.) (2.) (3.) (4.) (5.) (6.)
OLS GMM

log(Conflicti,t−1 + 1) 0.160 0.174* 0.382** 0.389**
(0.086) (0.087) (0.135) (0.139)

Sovereignty Indexi,t−1 0.267 0.279 0.332 0.318
(0.180) (0.180) (0.306) (0.296)

Parliamentary Indexi,t−1 -0.202 -0.319 -0.369 0.270 0.180 0.166
(0.349) (0.363) (0.367) (0.637) (0.734) (0.697)

log(Urban Densityi,t−1) 0.377*** 0.353*** 0.365***
(0.104) (0.105) (0.105)

N 1783 1778 1778 1783 1778 1778
R2 0.120 0.120 0.121
m2 2.578 2.559 2.555

Table 15: The unit of observation is the sovereign/semi-sovereign political unit. This table presets
the estimated effect of conflict (derived from Dincecco and Onorato, 2013), the loss of sovereignty,
respectively, in period t − 1 and the frequency with which parliaments met between periods t − 1
and t, on the log of urban density in period t. Heteroscedasticity robust standard errors clustered
by semi-sovereign unit in parentheses.
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The Pre-Industrial Structure of Urban Growth (Autoregressive Models) Accounting for Spatial Interference

(1.) (2.) (3.) (4.) (5.) (6.)

Urban Densityt−1 1.22∗∗∗ 1.23∗∗∗ 1.099∗∗∗ 1.098∗∗∗ 1.208∗∗∗ 1.212∗∗∗

(0.0111) (0.0111) (0.0272) (0.0272) (0.0326) (0.0326)

Urban Densityt−2 0.177∗∗∗ 0.187∗∗∗ 0.185∗∗∗

(0.0347) (0.0347) (0.048) (0.048)

Urban Densityt−3 -0.176∗∗∗ -0.171∗∗∗

(0.050) (0.050)

ρ 0.623∗∗∗ 0.519∗∗∗ 0.630∗∗∗ .534∗∗∗ 0.626∗∗∗ 0.496∗∗∗

(0.020) (0.030) (0.022) (0.033) (0.025) (0.037)

λ 0.108∗∗∗ .094∗∗∗ 0.124∗∗∗

(0.021) (0.022) (0.022)

Table 16: The unit of observation is the 225 km x 225km grid-square. This table presents the
autoregressive models of Urban Density accounting for spatial interference across units. ρ gives
the spatial autoregressive parameter from the interference in errors component. λ gives the direct
spatial autoregressive parameter.
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Appendix C- Coal

In addition (or independently) of the technological and institutional factors examined so far, easy

access to cheap and abundant energy sources (coal) has been seen as a crucial condition behind

the growth of Europe and, particularly, the location of the industrial revolution (Landes 1965,

Pomeranz 2002). To test this hypothesis, following Findlay and O’Rourke (2014) we have digitized

the “Les Houillères Européennes“ map from Chatel and Dollfus (1931), which records the location

of 124 major 19th-century coal fields in Europe, and measure the distance for each of our units -

either arbitrary grid squares or regions - to the closest coal field.

To explore the relationship between access to coal and urban development in 1800 we estimate

the following model:

µi,t = α+ β1µi,t−1 + β2Di + β3Di × µi,t−1 + εi (1)

where µi,t is the logged urban population of quadrant i in the year 1800, µi,t−1 is logged urban

population in the same quadrant in an earlier period - either 1500 or 1700, Di is the logged distance

of quadrant i to the nearest coal field, and εi is a mean zero random disturbance. The parameter

β1 tells us the direct effect of past urban density, β2 the direct effect of distance to coal, and β3

the effect of urban density as it varies by distance to coal. The marginal effect of distance to coal

is given by β2 + β3µi,t−1.

Estimates of these effects are given in the top panel of Table C1. Both the effect of past urban

density and distance to coal are significant and in the expected direction in models where we exclude

the interaction term (Columns 1 and 3). The effect of urban population is substantively larger than

that associated with distance to coal. According to model 1, for example, a 100% change in distance

to coal reduced urban population in 1800 by 23% whereas the effect of a 100% change in urban

population in 1500 is associated with 53% change. Once we interact past values of urban population

with the distance to the nearest coal field (Columns 2 and 4 of Table 1), we find, however, that the

negative effect of distance to coal declines in past levels of urban agglomeration.

Table C2 examine both urban density in 1800 and distance to coal on regional per capita incomes
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The Relationship Between Coal and Urban Density, and Incomes

1. 2. 3. 4. .

Outcome: log(UrbanDensity1800)

log(UrbanDensity1500) 0.53∗∗∗ 0.33∗∗∗

(0.04) (0.06)

log(UrbanDensity1700) 0.63∗∗∗ 0.43∗∗∗

(0.05) (0.06)

Distance to Coal −0.23∗∗∗ −0.13∗∗∗ −0.18∗∗∗ −0.09∗∗∗

(0.02) (0.02) (0.02) (0.01)

Distance to Coal × 0.02∗∗∗

log(UrbanDensity1500) (0.00)

Distance to Coal × 0.02∗∗∗

log(UrbanDensity1700) (0.00)

Constant 5.43∗∗∗ 4.31∗∗∗ 4.29∗∗∗ 3.31∗∗∗

N 444 444 444 444
0.65 0.65 0.71 0.71

∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05

Table 1: This table provides estimates of the effects of coal access and historical urban popula-
tion on urban population in 1800. The unit of observation is the 225 km × 225 km grid-square.
Heteroskedasticty robust standard errors in parentheses.

in 1870 and 1900, respectively. Corroborating the results from Table 2 in the main text, a 100%

change in urban density is associated with an increase in per capita income of between $346 and

$442 in 1870. The relationship between a 100% change in distance to coal mines and income is

1870 is between -$297 and -$407. However, once we include country fixed effects, the relationship

between coal and incomes becomes statistically indistinguishable from zero. Moreover, when we

interact urban density in 1800 with distance to 19th century coal mines, the effect of distance to

coal is not statistically significant in any model with control variables.

Table C3 reproduces these results now treating income in 2008 as the outcome. Instead of a

negative relationship between distance to coal we find the opposite: the farther from 19th-century

coal mines a NUTS 2 region was, the wealthier it is predicted to be in 2008. However, after including

country fixed effects this relationship becomes statistically null. In the lower panel of Table C3 we

reproduce this result, subsetting our data just to Western Europe.
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The Relationship Between Coal and Incomes

Outcome: GDP Per Capita 1870

log(UrbanDensity1800) 346.94∗∗ 442.20∗∗∗ 350.65∗∗∗ 369.47∗∗∗ 660.00∗∗∗ 416.33∗∗∗ 430.30∗∗∗ 389.44∗∗∗

(111.94) (37.14) (60.27) (49.49) (121.64) (71.05) (81.90) (67.95)

Distance to Coal -406.55∗ -296.95∗ -94.10 7.19 -1937.71∗∗∗ -148.56 -552.42 -113.32
(186.82) (94.61) (140.40) (102.17) (360.08) (380.02) (456.40) (381.81)

Distance to Coal × -298.82∗∗ 28.52 -89.12 -23.13
log(UrbanDensity1800) (73.08) (74.22) (70.58) (65.59)

Constant 4006.70∗∗∗ -16.94 3585.00∗∗∗ 27.81 5564.33∗∗∗ -257.40 3975.43∗∗∗ 181.29
(624.81) (633.76) (283.92) (393.12) (491.31) (1057.09) (469.40) (798.32)

N 104 104 104 104 104 104 1104 104
R2 0.43 0.78 0.80 0.85 0.53 0.78 0.80 0.85
Controls N Y N Y N Y N Y
Country Effects N N Y Y N N Y Y

Outcome: GDP Per Capita 1900

log(UrbanDensity1800) 508.85∗∗ 630.61∗∗∗ 533.55∗∗∗ 585.60∗∗∗ 995.70∗∗∗ 695.07∗∗∗ 651.97∗∗∗ 634.59∗∗∗

(157.83) (55.97) (61.53) (50.65) (131.36) (90.07) (117.30) (61.71)

Distance to Coal -489.37 -312.66∗ -112.90 -40.28 -2874.70∗∗∗ -660.18 -779.37 -319.29
(299.18) (112.49) (204.42) (157.64) (485.52) (403.06) (676.60) (520.07)

Distance to Coal × -465.54∗∗ -66.63 -129.97 -53.68
log(UrbanDensity1800) (107.20) (76.53) (114.73) (89.18)

Constant 5553.75∗∗∗ 286.83 5083.33∗∗∗ 124.62 7975.29∗∗∗ 862.33 5664.10∗∗∗ 484.20
(871.14) (504.29) (318.83) (825.50) (487.68) (903.21) (643.68) (1028.51)

N 106 106 106 106 106 106 106 106
R2 0.45 0.80 0.79 0.85 0.58 0.80 0.80 0.85
Controls N Y N Y N Y N Y
Country Effects N N Y Y N N Y Y
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05

Table 2: This table provide estimates of the effect of urban density in 1800 and coal extraction
in the nineteenth century at the regional level on incomes in the nineteenth century. The unit
of analysis is the NUTS2 region. Heteroskedasticty robust standard errors clustered by country
in parentheses. Controls are: terrain ruggedness, agricultural suitability, distance to coast, coast
length, latitude, and longitude.
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The Relationship Between Coal and Urban Density, and Incomes

1. 2. 3. 4. 5. 6. 7. 8.

Outcome: GDP Per Capita 2008

log(UrbanDensity1800) 2570.98* 3920.06*** 3067.96*** 3425.86*** 2465.47* 3873.22*** 3078.98*** 3443.17***
(969.72) (364.72) (476.44) (346.69) (979.28) (377.77) (482.96) (358.06)

Distance to Coal -1250.76* -996.76** -270.99 -491.67* -4821.27** -2426.56 121.35 -19.40
(497.35) (304.34) (163.63) (215.79) (1328.49) (1409.37) (412.55) (542.00)

Distance to Coal × 1037.16** 412.72 -112.53 -136.76
log(UrbanDensity1800) (322.81) (351.13) (106.42) (147.49)

Constant 15748.66** -45949.78*** 6786.29*** 839.57 16121.05** -45825.76*** 6774.38*** 1235.56
(4553.72) (9174.20) (514.61) (26927.86) (4590.82) (9157.66) (521.65) (27196.10)

N 254 254 254 254 254 254 254 254
R2 0.13 0.50 0.76 0.79 0.14 0.50 0.76 0.79
Controls N Y N Y N Y N Y
Country Effects N N Y Y N N Y Y

Outcome: GDP Per Capita 2008 Western Europe

log(UrbanDensity1800) 1842.17 2703.46** 3041.57** 3590.76*** 1828.47 2695.39** 3039.39** 3586.56***
(868.14) (536.88) (616.73) (446.50) (872.90) (538.29) (624.79) (448.63)

Distance to Coal -284.65 -324.11 -288.28 -497.04 -4875.25 -3477.95 -846.73 -2122.17
(205.00) (320.83) (276.74) (359.76) (5625.10) (6661.73) (6211.82) (5180.60)

Distance to Coal × 1044.76 717.51 126.94 368.13
log(UrbanDensity1800) (1236.99) (1437.10) (1349.14) (1101.46)

Constant 21053.49*** -27422.08 32215.18*** -11586.39 21103.85*** -27331.55 32220.21*** -11492.00
(3994.48) (12887.80) (1420.34) (19528.59) (4019.20) (12887.49) (1438.90) (19710.91)

N 163 163 163 163 163 163 163 163
R2 0.10 0.31 0.36 0.46 0.10 0.31 0.36 0.46
Controls N Y N Y N Y N Y
Country Effects N N Y Y N N Y Y
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05

Table 3: The top panel provides estimates of the effect of urban density in 1800 and coal extraction
in the nineteenth century at the regional level on incomes in 2008. The unit of analysis is the
NUTS2 region. To make the results completely comparable to those in the main text, the lower panel
excludes countries for which we do not have data from the 19th century incomes. Heteroskedasticty
robust standard errors clustered by country in parentheses. Controls are: terrain ruggedness,
agricultural suitability, distance to coast, coast length, latitude, and longitude.
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