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Figure 1: Ecological Origins of Economic and Political Systems
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Figure 2: Four Examples of Hinterland Shapes and Sizes

Nshenge, Congo DR Ulaanbaatar, Mongolia Beijing, China New York, USA

Side by side hinterland comparison drawn at lcm:75km. Hinterland size is a function of terrain slope, the presence of navigable water, and the
presence of endemic tsetse flies that made the use of draught animals impossible.
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Figure 3: Factor Endowments and Ecology Types, Measured at the Largest City Hinterland in 1800
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Figure 4: Naive Bayes Classification of Hinterlands, by Ecology Type

'
'
'
* '
'
'
'
'
" * 1
'
'
'
'
. '
. '
' A
'
' A
'
a ' A
o { & A/ A
2 A, o
£ A .
z Ao | .
= .
E3 o' ‘.
Qo ' A A
g o S o ° ¢
= ° A : A A
) ¢ 1 A oA
b o A
s A . £ A A
L A
2 A AA
§ - A i
___________________________________________________ A______--______---.‘_____-_‘--_____---______
o A
A -‘ * a A N
b= ™ A _a AA
© l? g a9 AA
o
[ ] ™ o Ay A" A Aa
" A A A A
“
L |
o - - A
- =)
o n b
i‘\ 33
Log Prod. of Low-Moisture Annual Crops
Ecology Classification: M Pastoral A Risk-Pooling @ Self-Sufficient Transactional

QM8& = BHD7§* SAHJE<ES

O7 . 1. OM3 ) H#'& . "L A HE VW' 5 1'% %) +$"* . 8&A) 138" ) +#'T . &"2&B)S ) Ar) TH& " T) 3#3' =29%""*#'

)T AHRA L 3 =HE A3 I*8 ) QA) PH i L T3 & 3" 443" 1 BHINE ) R4S 3
JUSUHEOH, T # 5 g +<, 89, )84 Z1))8*)) YK ) "3 BLA ' T)&. . 82T) 1 T) 343" . ' TH#: 1 182207248
K+)83)7"2.8)1,'~23<'P . 1289, )&4"P)3" . +)I'#7 . 1. O3, +43SHT I>HL/) X208+ U $+H3HE"S') *) +' 9+ ) $'3% . ; 289"
U S)IBHS' ) T A HRA . 3 =HR™S) )R X ) A 0" 3L T) =) T 33" U B) 813
X298H3'M, "Wt & #H1) 84" . - JUSUHEOH'3") "+ .BINL/ NT' . &' ") 823") &4'FF" . &%k g ") 23, Z1) )&*))")+*

23")"+.89%1/'MJ")&4'D3," 1#5 'g - 1<'23")"+. 89%1/'MB") &4 IAT,") &4" N 2r289'23") "+ . 89%L/ M ") &4"ICUD'

! 1



Figure 5: Factor Endowments of the N'shenge, Ulaanbaatar, Beijing, and New York Hinterlands
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Table 1: Ecological Classifications Predict GDP/c

Ln GDP/c in: 2014 2014 2000 2000 1990 1990
Mean of Transactional Coefficients 1.579 1.565 1.824 1.832 1.745 1776
Mean of Transactional Std. Err. (0.233) (0.223) (0.266) (0.256) (0.236) (0.228)
Mean of Risk-Pooling Coefficients 0.512 0.379 0.588 0.457 0.661 0.529
Mean of Risk-Pooling Std. Err. (0.204) (0.301) (0.22) (0.224) (0.204) (0.214)
Mean of Pastoral Coefficients 0.25 0.379 0.336 0.405 0.362 0.428
Mean of Pastoral Std. Err. (0.233) (0.301) (0.236) (0.296) (0.216) (0.274)
Mean of Oil Coefficients 0.172 - 0.174 i 0.157 -
Mean of Oil Std. Exrr. (0.024) - (0.03) i (0.025) -
Mean of Intercept Coefficients 8.178 8.727 7.643 8.087 7.513 7.937
Mean of Intercept Std. Err. (0.197) (0.189) (0.201) (0.18) (0.181) (0.171)
Avg. Adjusted R? 0.335 0.141 0.324 0.186 0.347 0.193
Avg. N 152 152 152 152 152 152
Models Run 10.000 10.000 10.000 10.000 10.000 10.000




OB+ 1) =# 3 +<"SHIAIT"3 ) T 42 0THHR" . +'K+)83) T2 8)'30h. BLA™H'S . 300>H,'3") 32T )L/
3982:27)&", V84" . 1) 4K =) 082'BAH, " S LA UH'T . #:: 748" .+ ~03<IP . 1189 T BIA™H'S . 3D,
3)'2BU7) I/ 3982IT)&", Y84 .1 3=) 11'=) 982 B4 )& %) " L +'K+)&3) T2 &)1+ )AL/ "35#) <189, "tk
HHOHIZ3). &3/ 14 I SHIALT #4"+#381"3)'X . TBIIRD" . &6 3BHTL2T)"2. &%) "8 TIBAH3" . 21"+ . 4BT 2. &' S+
TYSL), "W T A 2T 4'K+)83) T &)1'23" . 8L/ AIL™ . "ADB'&)"B4)'L. O'F.. 183 04HSHRAILD" . & Wit /H) R
Y SEUH UL 8L UTHE R AT O+ BT 4 ITHR" . TV BYIT)&4'I3'3") I3 2T) 1L/ 982 ATYE) " . &
SHATHE KT 4 0T0HE" + =03<IP . 18973+ . BOUL/'CIU™ . "CIL'1. 9'S . 083 AHSHRAIE" . & Ut /4) ') * . >H
UG A DTG AT O 88)84'13'3") I3 IT) 1/ RO8LATYE ) > S THE'Y [ &>#69'. 93"
8)"84)I'EB=1143"Gr . >IAH3") JHE3H" .U =) 082 BAK' A AT = >189) T+ 33'HT 1.9/
71)332:27)"2. &35t ) >#+) O NOP"$#+ 7)$2') 28 TCA "2 . +') & &ISH" . 1#8="$+ . 487187 . 8&"+/ ") "#=#+9#4"
=) )40H3 T W ) &A" S ) L1 V8L 2THE07 1.9/ 5 4+<3' 8" WM, ULTWQAFFC'4. 11)+3R," 3 Y2t#'
U)LY G L RISH . =S ABTIROT B/ ) = HOHA" + =") 1)+ OHB" T/ WIG HH) A’ 5 %) P )L
#7.1.9/'3WJ VM, %)™ .2") ~23<IP. . 1289'07.1. 9/ 13U, FjM, )&4"%)"": .+')'K+)&3)72.&)1'07.1. 9/'%3"
WAT, THUVK . "0 44O+ )" 84" H13B1'S'4 & "™ . B $HIALT'D. 83,2 28" ) "WGH T 2T 48" +'~3<"

P. 1089, 5 WL . '1)40#+'=)082'84#, 136 "3") BB UYL/ 40 HHHE" 4 . ="0) " HP)3 ALY T L E&>H&D. &)L

#>#13' . '30982:27) &TH®

RI3!=$+A598@$ . 87DEGESS
A& 12=2")"2. 8" .:") T )s># ) FH3 HHOHB3). &'13" ) "2 2= . 343") '3 +BT"BHE' . &Ik 4) ")) P!
ottt (1. /) )84 =X HI3" )& RSB R =) THIGH 1) +8289'=H"% . 4, ") )11 5 383" . "*#)9&.. 307"

H9)+4289"Y#' 423"+2*8"2 . &3" . W' > ) 12) *1#3") &4 88T &) 1" A= R HHII=) H M - ) &4 . ="K+ &

I
OB/ <) A (AT S/11%820, 1, $H(~<1-3%> T HIKD) SUISH(11*42, /$H1$:$98:- #1" ") )$#/ BIF5I63$+!-3%>!
(3.(1(38/, 2088$H1$17$(>$$#1(3$11%$22, 1, SH(17*UBE . #- . 1(,*# .11 #/1(381* (38! (38S$!1. (8" %6, $-1. 8- (- (,~(,1.:1+!
-2 11 (12,981) SELSH( HIH T IVILVVVI #/ILVHZAT*(31>, (31471 (3X0( LXH(E*:: #1248 $(6*:$0%!
Ve /01(*#)$R11. ), (51635+1-3*>1(3. (1(351/, 22881 S 7$(> 6541 (3$11*$22, 1, SH12*RIN - ; 1A% #7|_#/!
TO7-,-($#1$IEL. ) (08$/17+1(3%! #(SELS) (1(SRYON! -1-(. (,~(, 1. 1+1-, "#,2,1 . #(1. (12,981 ) SELS#(1 #IHI IVALVWVC . #/1LVHZ!
SIGHILFH(E*:: 47 12%8)S(E*$001) &+ /01(, <) 11, ), (< #/1-, " #.2, 1. #(1. (12,980 $1$#(1$98#1> (3*0(1(3.. (!
14521 #HIVI#/ILVVVEIB3$1/ 08ASH#1$17$(>$$#1(3S11%622, 1, SH(IZUIN - ; V% 71 #/IN —(%6.:1/*$- 1% (d
3*>$0B8$. 131-(.(,-( 1. 21, "#,2, 1. #1$!. (1(3$12, 981 ) SALSH(1:$9S: <1142, /$HIS! 41 #+1-)$1,2, 1. <4511

§ 81



7.8"988.83'>) 1843 L UHS) )XY T HH) T H) " S ITHIC L ETHIRTIBAIEY SHHT)SY) SH'+ . 148 ="$+. 487" &'
CSHEUGH S 4 AHT) AR, )84T 928 T 1. 8IS T & 1) PH S S2AH") H 40k 42378330, & . U B8IGD" . o' .8H'

—)&4. ="X.+#3'3728" 65548420 (0"

Table 2: Random Forest Models using Ecological Variables to Predict Economic Development

Ln GDP/c 2014 2014 2000 2000 1990 1990
Pseudo-R? 0.63 0.569 0.576 0.547 0.521 0.491
Out-of-Bag Mean Squared Error 0.53 0.617 0.654 0.699 0.664 0.705
N 152 152 152 152 152 152
0il Used as Control: v - v - v -
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Figure 6: Random Forest Predicted vs Observed GDP per Capita, 2014 (Natural Logs)
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Ecology Classification: Transactional 4 Risk-Pooling ¢ Self-Sufficient = Pastoral
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Table 3: Percent of Population Living in Cities of at least 20k

Percent Urban in: 2000 2000 1950 1950 1900 1900 1850 1800 1700 1600 1500
Mean of Trans. Coefs. 0.118 0.123 0.195 0.195 0.134 0.136 0.079 0.045 0.038 0.028 0.015
Mean of Trans. Std. Err. (0.029) (0.028) (0.028) (0.028) (0.026) (0.026) (0.017) (0.014) (0.014) (0.011) (0.012)
Mean of Risk-Pooling Coefs. 0.034 0.015 0.079 0.075 0.04 0.041 0.02 0.012 0.017 0.014 0.008
Mean of Risk-Pooling Std. Err. (0.024) (0.026) (0.019) (0.02) (0.013) (0.013) (0.008) (0.008) (0.01) (0.007) (0.007)
Mean of Pastoral Coefs. 0.034 0.037 0.067 0.075 0.019 0.019 —-0.007 —0.001 0.001 0.002 0.004
Mean of Pastoral Std. Err. (0.029) (0.035) (0.029) (0.032) (0.021) (0.021) (0.007) (0.009) (0.009) (0.007) (0.009)
Mean of Oil Coefs. 0.022 - 0.024 - 0.011 - - - - - -
Mean of Oil Std. Err. (0.004) - (0.007) - (0.004) - - - - - -
Mean of Intercept Coefs. 0.243 0.301 0.075 0.092 0.042 0.043 0.019 0.018 0.013 0.007 0.011
Mean of Intercept Std. Err. (0.021) (0.021) (0.014) (0.015) (0.01) (0.01) (0.005) (0.005) (0.006) (0.004) (0.006)
Avg. Adjusted R? 0.239 0.058 0.241 0.159 0.173 0.174 0.24 0.085 0.033 0.047 —0.001
Avg. N 163 163 163 163 163 163 156 160 147 148 145
Models Run 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000

Figure 7: Urbanization Ratios by Ecological Classification, 1500-2000 (95 percent confidence intervals shown as shaded regions)

0.5~

0.4-
+
£
o
N
k]
» Ecology Type:
2 03-
6 Transactional
£ —— Risk-Pooling
o
£ — Pastoral
=
5 - g :
€ 02- Self-Sufficient
@
1<)
)
o

0.1-

0.0-

1 5‘00 1 6‘00 1 7‘00 1 8‘00 1 9b0 20‘00
Year

Ri==$+A598@$ . 87DESES

PH L 3 ) =H =H" . 4") 308" THT"). & UDADT") A" SHE3HE" V5t +4381"3'28" K) <14 'Kkt +4381"3" ) '
=)' 11/ R=2)+" 0 3 S H %) 8 83289"] )s>HN) /#3' —HOH33). &) KUH' — )84 . ="X . +3"28427) "#3"h)"
ESET" 4L HT LTI T A HRA L 3 =HE'S)TT .83 s A 1433 )& AC BHITHR™ . > ) 1) &THG THSHIB .
A#>#1 . $=#8"28'AUCC,'ALCC, ) &4' Ai CCIEE'ABCC, . 5 #>#+ ™. 34" ) 7" +'#84 . 3 =#&"3')77.8&": .+'AC’

SHTHE™ Ut >) D) &TH, ) &AM WHE T8 =$"" . "M "$#+T#&"2&' ABUC, ' TU $#+7#&""2&'AFCC, " JM'$#+7#8&"2&"AFUC,"



)&AMM S THE" 28 TCCCI™ PUHE! 5 #'O) St A)")' s .+ H) T0'T+ . 33'3HT"2. &,": .11 289" t'3) =H'$+ . THABH'
)38 XIOBHHL'28! 444" " T+. 331>)124) H" Ut +H3BL'3" . b — ) &AL ="X  +3")&A ] )s>H A ) FH3'T1) 33224+,
SHUIGAME)" HATHS™ . +'7 . 883 "+ ABTH'S. 4200 83") = 8L ' $H" L 1HB="$H+'T)$2"), "' . 8&" 243"
71)332:244")3'K)83) 7"2. &) 1" #&A™ . "TI83 ") " UIOUHI  THSHIS' . BT . & . =IT" 4> H1 . $=H& "I AFUC") 84"
TCCC, "05#'7 . 8&"+#3'71) 330: 244") 3' V4L: 1 18::07248™ +'P) 3" +)1"HRA™ . "TI83'#+") Wt'L . 3 43" HH>H13". "

HT & =0T A>H#] . $=H&" ") &A™ WH'T . 88 +243'T1)332: 44") 3" = 23<"P . 1089" )11 #" ; ##&" Wtt" . "YWtt+' O+ . 8$3D'K%23"

TH)+') " #48!$H0.+ . "ABCCD'0—#3B1'S $HIBHE 418’ G $$#8A0ER)

Table 4: Random Forest explains progressively less variation in urbanization ratios going back in time

Percent Urban in: 2000 2000 1950 1950 1900 1900 1850 1800 1700 1600 1500
Pseudo-R? 0327 0279 0434 0426 0252 0263 0.4 0.097  0.011  0.05  0.071
Out-of-Bag Mean Squared Error ~ 0.028  0.03 0.017 0017  0.01 0.01 0.002 0002 0004 0002  0.001
N 163 163 163 163 163 163 156 160 147 148 145
01l Used as Control: v - v - v - - - - - -
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Table 5: Ecology Classifications Predict Differences in 19th Century Markers of Human Capital & Technological Absorption

Year 250km of Percent enrolled in Numeracy in 1820 Number of New Cities = Pop. Growth in

railroad surpassed primary school, 1820  (Whipple Index) 1500-1800 Cities 1500-1800*

Mean of Trans. Coefs. —41.444 21.695 —37.632 2.525 101269
Mean of Trans. Std. Err. (10.116) (7.136) (41.287) (0.748) (33325.6)
Mean of Risk-Pooling Coefs. —15.655 1.134 32.193 0.261 10386.2
Mean of Risk-Pooling Std. Err. (7.983) (3.281) (39.902) (0.192) (9260.3)
Mean of Self-Suff. Coefs. 3.263 —4.401 - 0.041 -3197.1
Mean of Self-Suff. Std. Err. (8.85) (2.525) - (0.202) (7280.7)
Mean of Intercept Coefs. 1911.322 4.922 198.45 0.233 7343.2
Mean of Intercept Std. Err. (6.89) (2.649) (35.55) (0.125) (4708.9)
Avg. Adjusted R? 0.148 0.204 0.053 0.204 0.155
Avg. N 132 104 47 163 163
Models Run 10,000 10,000 10,000 10,000 10,000

*Excluding centroid city
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Table 6: Ecology Classifications Predict Consolidation of Democracy Over Time (As Measured by Durable Polity)

Polity 2017  Polity 2000 Polity 1960 Polity 1900  Polity 1850

Mean of Transactional Coefficients 5.942 7.259 8.797 2.969 0.21
Mean of Transactional Std. Err. (1.645) (1.623) (2.37) (3.483) (2.501)
Mean of Risk-Pooling Coefficients 1.385 1.826 —0.118 —1.816 —2.844
Mean of Risk-Pooling Std. Err. (1.417) (1.402) (1.877) (2.775) (1.688)
Mean of Pastoral Coefficients —4.215 —4.337 —4.738 —4.247 —5.936
Mean of Pastoral Std. Err. (1.777) (1.683) (1.881) (3.247) (1.749)
Mean of Intercept Coefficients 5.148 3.301 —0.545 0.386 —0.96
Mean of Intercept Std. Err. (1.164) (1.085) (1.433) (2.538) (1.44)
Avg. Adjusted R? 0.142 0.181 0.212 0.072 0.137
Avg. N 158 155 111 57 49
Models Run 10,000 10,000 10,000 10,000 10,000

Figure 8: Estimated Democratic Consolidation by Ecology Type, 1850-2017 (95 percent confidence intervals shown as shaded
regions)
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Table 7: Random Forest explains less and less variation in democratic consolidation back in time

Polity 2017 Polity 2000 Polity 1960 Polity 1900 Polity 1850

Pseudo-R? 0.273 0.288 0.214 0.197 0.041
Out-of-Bag Mean Squared Error 43.02 44.591 60.109 42.416 25.276
N 158 155 111 57 49

63" ; #4248 VHT") & UDAIT," 5 #'7+.331>) 124) "#" Wt +#381"3" . :"W#t' — ) &4 . ="X . +#3") &4t | ) s>#'

O8+)*#'P.12'/,"T . 1.+'7 4289"#) T . *3#+>)"2_ &' *)3#4" . &"#t'4 . =0&)&"#7 . 1.9/ "/ $#' :+ . =""Wtt" ] )s>#'
ANY/H3TL)332: 2440 2# 3% 5 Uk +#381"3": L+'ABUC") &4 TCAT 28" X298+#3'F6 ) &4"F/, " +#3$# 7" 21>#1/'(0) &4") 11"

LU /) 4328 G SSHEAID TR KUk / 18427 " 0) "W HT . 1. O2T)I'S) R XA A ) )R *T) 7T BE"8D": L+

K+)&3)7"2. &)1 7183 #+") " Vet Y02 QUtt3 " IH>H13" . "> "' . * 3+ >HA" ) QA S+H#ANT " #A M= [ T+) 27T . &3.124)"2 . &8

TCAR,"*8"&."2&"ABUCD"

Figure 9: Comparing Predicted Democratic Consolidation in 1850 and 2017

(a) Random Forest Model, Durable Polity 1850 (b) Random Forest Model, Durable Polity 2017
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Figure 10: The Spatial Distribution of Ecology Classes
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