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1. Ordinary least squares regression results

For the calculation of the historical coefficients, we use an ordinary least squares (OLS) regression. We utilize
the R-package GME for it'. Most of the coefficients are significant on a 95% confidence interval. We still
use the ones that are not significant on a 95% interval in this study as we are modeling a paradigm shift in
international trade and, thus, a diverting future from history.

In Table S1 we show the overview of the used coefficients. A detailed description of all of the regression

results is enclosed after the summary table.



Table S1: Summary of OLS regression results

Cluster 2 lClustcr 3 - Cluster 4

Clusters Cluster 1

Bulk Carrier

Distance (log) -[.GA0T -1.0699 0.1950 -1.1264
Population Origin {log) (L50T (L0741 0.721 L0278
Population Destination {log) 0. 1634 0.2178 0.185 0.2007
GDP Origin (log) 0. 2067 0.713 0.70945 0.7741
GDP Destination (log) 0. 9656 0.5936 0015 (160G
Democracy Index Origin 2.3491 =0.1341 3.7397 1.1226
Democracy Index Destination -2.245 (L4698 -(1.7H4949 -1.3393
Intercept ~10.1386 -2.7039 -17.5774 -8.4341
Chemical Tanker

Distance (log) -0.9191 -0.3969 -1.2876 -0.0473
Population Origin {log) -[.G5HGI ~0.59G7 0.1251 -0.5941
Population Destination {log) (L0148 (.2386 0.1238 0.0538
GDP Origin (log) 1.3552 1.4374 0.8001 1.2264
GDP Destination (log) 1. 50 (L5556 (.2280 (.8430
Democracy Index Origin -0.9074 1.0733 0. 7694 -0.4845
Democracy Index Destination -0.8923 0.6347 338 1.11
Intercept ~189.0483 “22.1003 -13.4575 16277
Containers

Distance (log) -0.9725 =0.2907 -0.9515 -1.2906
Population Origin (log) (.0844 0.3362 0.0414 -0.1932
Population Destination {log) 0.0503 0.0563 -0.1052 -0.1408
GDP Origin (log) 0.78056 (L.6261 0.7783 1.1232
GGDP Destination (log) 0.8614 0.8977 08395 (LGRGD
Democracy Index Origin -[0. 2965 -1.9884 (0,005 S(LGGHTD
Democracy Index Destination -0.6645 -0.1652 0.5029 L0G35
Intercept -11.9286G 125967 -10.0393 ST.GATH
il Tanker

Distance (log) -1.1293 -0.9463 -(1.7469 -LATOS
Population Origin (log) -0.2175 -0.846G7 0.3807 -0.7233
Population Destination {log) (.2558 0.2147 -0.4738 -0.2563
GDP Origin (log) (0.9495 0.9581 0.4277 0.0045
GDP Destination (log) 08617 (6447 1.2286 10587
Democracy Index Origin PR -4 R2T 260491 -3 1308
Democracy Index Destination .GROT (.6936 3.7248 2.I886
Intercept -12.0214 -3.9738 -13.1849 -10.2629
LNG Carrier

Distance (log) -1.1744 -1.8642 -1.2264 -1.2165
Population Origin {log) -(LGRAT -0.7084 12666 -LGATH
Population Destination {log) -(.3443 -[1.554 SLGAT L0295
GDP Origin (log) 1.1140 (.5349 -.2858 (.2871
GGDP Destination (log) 1.5059 1.31% 1.5527 (LT382
Democracy Index Origin -3.4243 =5.6891 1.3058 -T.3816
Democracy Index Destination -4.7192 -4.7913 2.2201 15088
Intercept =17 1001 A.0634 -13.5476 Eo1G4E
Ro-Ro

Distance (log) -1.94534 -0.57TE S0.797H (L8745
Population Origin (log) (.1733 -[.2598 0.1419 -0.3038
Population Destination {log) (L1367 0.431 -[.3598 1374
GDP Origin (log) 0.9173 1.1936 0.9116 1.2473
GDP Destination (log) 0.9227 0.3727 10803 LGLEE
Democracy Index Origin -0.8411 1.59GT 100149 0.9736
Democracy Index Destination 0.1584 1.0939 0L00G L1663
Intercept -19.8565 -17.8835 -19.0708 -11.3147



Muosdal: GLM AlC: BOG25038T8 5407

Link Function: Log BIC: BOG2149616.4820
Dependent Variable:  buolk dry_value Lop-Likelihood:  -4.4763e+00

Dates 023-02-13 10:56 LL-Nuoll: -0.T18a4-00

No. Observations: H0TIT Deviance: £.0524a+09

Df Mosdal: T Poearson chil: 2 4Te+10

Df Residusls: T19 Seala: 1.0000

Mathod: IRLS

Bulk Carrier - Clustar 1 Coef.  Btd Err. z P>|z| 0025 IJ.QE_
distw_og 06307 00261 -24.13000  0.00D0 -0.GE19 -D.5TOG
popoo_log 05070 00497 1001923 0.0000 04005 06045
popd_log 01634 00415 309345 00001 -DB44E -DOEND
pdpod_log 09656 00449 215185 0.0000 D.ETTG  1.0535
pdpon log 0.206T 00437 4.727T1  0.D000 01210 02024
demoeracy_o 2 3491 02600 0.0355  0.0000 1.B30G  2RGRT
democracy_d -2.2450 0.2T80 -B.0TED  0.D000 -2.TEOD -1.TDO02
intercept -1001386 07079 -14.3225 00000 -11.5280 -B.7512




Muosdal: GLM AlC: 1212001 3040078

Link Function: Log BIC: 1213T29106.1431
Dependent Variable:  buolk dry_value Lop-Likelihood:  -G.06450+08

Dates 023-02-13 10:56 LL-Nuoll: -1 G G-

No. Observations: 9283 Deviance: 1.2128a+09

Df Mosdal: T Poearson chil: 2.30e-+08

Df Residusls: 9375 Seala: 1.0000

Mathod: IRLS

Bulk Carrier - Clustar 2 Coef. Btd Err. z P>z 0.5 0.7
distw_og -1.0699 00335 -27.7851 0UDODO -1.1454 00045
popoo_log 0.0741 0.0333 23398 00262 O.00RR  D.1395
popud log 0.2178 00522 41733 LDDOD 01155 03300
pdpod_log 0.5936 0.0499  11.88856 0UL0DDO 04057 06914
pdpon log 0.7T130 00338 211062  0UDODO 0.G4GE 07702
demoeracy_o 01341 01274 -1.0826 02025 D3BIT 01156
democracy_d 0. 4698 0.3626 -1.2957 0.10951 -1L1BM 02408
intercept -B. 7039 06657 -13.0744 00000 -10.00B7 -7.3001




Muosdal: GLM AlC: LANOIT24 0233

Link Function: Log BIC: SA190T1T.5460
Dependent Variable:  buolk dry_value Lop-Likelihood:  -26710e+00

Dates 023-02-13 10:56 LL-Nuoll: -G.BSTTe+00

No. Observations: 9317 Deviance: 5.3420a+09

Df Mosdal: T Poearson chil: 1.30e+10

Df Residusls: 9309 Seala: 1.0000

Mathod: IRLS

Bulk Carrier - Clustar 3 Coef.  Btd Err. z P>|z| 0025 1.975]
distw_og 0.1959 00504 3.8875  0.DDO1 0.0971 02047
popoo_log 0.7210 0nims T.0209  0.00D00D 0.5215 050G
popud log 0.1850 0.0336 551000 0.D000 01152 02508
pdpod_log 0.7945 00501 158547 0.0000 0,603 0.BO3T
pdpon log 0.0 50 0.07TM 021400 0.B305 -0.1524 0.1224
demoeracy_o 3.7397 03387  11.04200 0.0000 3.07T50 44005
democracy_d -. 7599 0.2519 -3 MET  0.0026 -1.2536 02662
intercept -17.5774 11601 -151513 00000 -19.B512 -15.3006




Muosdal: GLM AlC: ToO4(E459 2304

Link Function: Log BIC: TOOA12331 9612
Dependent Variable:  buolk dry_value Lop-Likelihood:  -3.00T0e+08

Dates 023-02-13 10:57 LL-Nuoll: -1.134 T+

No. Observations: 3s1s Deviance: T.9936a+08

Df Mosdal: T Poearson chil: 1230408

Df Residusls: 3307 Seala: 1.0000

Mathod: IRLS

Bulk Carrier - Clustar 4 Coef. Btd Err. z P>z 0.5 0.0975
distw_og -1.1264 03T -25.7631 0UDODO -1.2121 -1.0407
popoo_log -0.02T8 0.0306  -09077 03641 -DOBTE 00332
popud log 0.2007 00378 53107 (LDDOD 01266 02747
pdpod_log (L GOGD 00426 142293  0UDDDO 0.5226  D.GROS
pdpon log 0.7741 LM02 - 19.2620  0UDODO 0.6953 D852
demoeracy_o 1.1296 0.2156 52067  0UDD0DD 0.7000  1.5452
democracy_d -1.33093 0.24389 -5.3799  0UDODO -1.B272 -D.8514
intercept -B.4341 0.9063 -9.3061 00000 -10.2104 -G.GATR




Muosdal: GLM AlC: 4103007108 0557

Link Function: Log BIC: 4193491021.1982

Dependent Variable:  chemical value Log-Likelihood:  -2.0070e+00

Dates 023-02-13 10:56 LL-Nuoll: -7 SRR

No. Observations: H0TIT Deviance: 4.193Te+09

Df Mosdal: T Poearson chil: 1.23a+10

Df Residusls: T19 Seala: 1.0000

Mathod: IRLS

Chemical Tanker - Cluster 1 Coef. Std Err. z P>z 101025 0.975]
distw _og -0.9191 00228 -40.2571 O.0000  -D.9638 08743
popoo_log -[LG569 00501 -13.1108 OO0 -0.7550  0.55RT
popud_log 0058 L0354 L4452 06562 00537 DR
pdpod_log (L2964 00329  27.2150 00000 031D 09610
pdp.olog 13552 0L03TE  35.84BE 0000 1.2811 1.42403
demoeracy_o -0.9074 02261 40128 0001 -1.3506 04642
democracy_d -0.8923 02835  -3.1475 00016 -1.4480 03367
intercept -19. 0483 04967 -38.3516 00000 -2000218 -1B0OT4R




10

Muosdal: GLM AlC: 1HAGTIZAT 4005

Link Function: Log BIC: 15187462254

Dependent Variable:  chemical value Log-Likelihood: -G.0184e+08

Dates 023-02-13 10:56 LL-Nuoll: -1.TXI e+

No. Observations: 9283 Deviance: 1.2036a+09

Df Mosdal: T Poearson chil: 2.580+09

Df Residusls: 9375 Seala: 1.0000

Mathod: IRLS

Chemical Tanker - Cluster 2 Coef. Std Err. z P>z 01025 0.975]
distw _og -(.3969 00410 -96B2E  O.0D0D 04773 03166
popoo_log -0L596T 00438 -13.6274 000D 06825 05109
popud_log 02386 00473 50300  D.0000 0.1458 0.3313
pdpod_log 05569 0.0395  14.0854 00000 04T D.6344
pdp.olog 1.4374 (L0432 332646 00000 13528 152321
demoeracy_o 1.0733 01830 58636  D.0000 0.7145 1.4330
democracy_d 06347 02688 23608 00182 01078 1.1616
intercept -¥2.1093 0.7518 -29.4067 00000 -23.5820 -20.6357




11

Muosdal: GLM AlC: TRRMG302T 4R15

Link Function: Log BIC: TRGTEA189. 4600

Dependent Variable:  chemical value Log-Likelihood: -3.0208a+08

Dates 023-02-13 10:56 LL-Nuoll: -1ETTOe+00

No. Observations: 9317 Deviance: T.858Te+08

Df Mosdal: T Pearson chi2: J.14e+09

Df Residusls: 9309 Seala: 1.0000

Mathod: IRLS

Chemical Tanker - Clustar 3 Coef. Std Err. z P>z 101025 ﬂ.gﬁ_
distw _og -1.287T6 00555 -23.2180 00000 -1.3963  -1.1TED
popoo_log 01251 00734 1.T041 O0.DER4  -D01ER 02600
popud_log 01238 0602 20580 00396 DL 0.2417
pdpod_log [.33289 00533 155308 O.0000 0.7244 09335
pdp.olog (L2001 00735 108003 00000 06561 09441
demoeracy_o -0LT694 04945  -1.5658 01197  -1.7387 01940
democracy_d (L3380 0.1893 1.7B51 00742  -0.0d31 0.7
intercept -13. 4575 11292 -11.9175 00000 -156708  -11.2443




Modal: GLM AlC: 503304401 1164

Link Function: Log BIC: SOAIR509. TRIT

Dependent Variable:  chemical value Log-Likelihood: -2.06T0e+08

Dates 023-02-13 10:56 LL-Nuoll: -B.6IT2e+08

No. Observations: 3s1s Deviance: 5.0336e+08

Df Mosdal: T Poearson chil: 1.00a+09

Df Residusls: 3307 Seala: 1.0000

Mathod: IRLS

Chemical Tanker - Cluster 4 Coef. Std Err. z P>z 101025 0.975]
distw _og -0.9473 00612 -15.4747 00000 -1.0673 083273
popoo_log -0L5941 00232 -21.0006 OO0 06493 -053RD
popud_log 00538 00483 11128 02668  -0.0400 0.1484
pdpod_log 03439 00453 186426 00000 0.7552 09326
pdp.olog 1.2964 00354 346065 00000 11569 1. 20650
demoeracy_o -0L4845 02003  -1.66B0 00051  -1.0535 D.0E4S
democracy_d 11100 02379 46664 D000 06438 1.5T62

intercept -16.2770 (L8686 -18.7302 OO0DDD  -17.9704  -14.5745
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Muosdal: GLM AlC: 24RIARSTTE 2820

Link Function: Log BIC: 24R0353415 2806
Dependent Variable:  container_walue — Lop-Likelihood:  -1.2402e+10

Dates 023-02-13 10:56 LL-Nuoll: -0.5T1%e4+-10

No. Observations: H0TIT Deviance: 2 4804a+10

I Moxdal: T Poearson chil: 3.24a+10

Df Residusls: T19 Seala: 1.0000

Mathod: IRLS

Containers - Clustar 1 Coef.  Btd Er. z P>z (0025 0.975]
distw _og -0.0725 0033 -T3ATET 00000 -0.9985 00465
popoo_log 00844 00242 3ABBG  D.D0D0S 00370 0.1319
popud_log 00503 00246 20448 0.0409 0.1 DEG
pdpod_log 08614 00256 33.6007 .00 D.E113 09115
pdp.olog 0.TBOS 00263 2906757 OL0O00 D.T2EG 0ETH)
demoeracy_o 02065 03044 00741 03300 08031 10,3001
democracy_d -LGE4S 02116 -3.130E 00017 -1.0793 02497
intercept -11.9286 03305 -36.0001 00000 -125764 -11.2808




14

Muosdal: GLM AlC: 1471364840061 44

Link Function: Log BIC: 14712440447 9244
Dependent Variable:  container_walue — Lop-Likelihood: -7.3563e+09

Dates 023-02-13 10:56 LL-Nuoll: -4 AT 5410

No. Observations: 9283 Deviance: 1.4T13a+10

I Moxdal: T Poearson chil: 2.49a+10

Df Residusls: 9375 Seala: 1.0000

Mathod: IRLS

Containers - Clustar 2 Coef.  Btd Er. z P>z (0025 0.975]
distw _og -0.2007 0.0200 -1000230 00000 03475 03338
popoo_log 03362 00362 02070  0.D000 02653 0.4071
popud_log 00563 0.0356 1.5798 01142 00135 0.1261
pdpod_log 08077 00338 26.5204  O.0O00 D.E314 005641
pdp.olog 06261 00325 19.2800 0.0 05625 DGROE
demoeracy_o -1.08B4 01485 -13.3BE1  O.0OO0  -22705  -1.6073
democracy_d 01652 02202 07501 04532 05068 02664
intercept -18_5067 05192 -35B207 00000 -19.6142 -17.5702
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Misdel: GLM ATC: 10434672991 _BGOR

Link Function: Log BIC: 10434466905 4551
Dependent Variable:  container_walue — Lop-Likelihood:  -5.2173e+09

Dhatec 2 23-02-13 10:56  LL-MNuoll: -2 XNMe+10

No. Observations: 9317 Deviance: 10435+ 10

D Model: T Pearson chil 1.7T1e+10

Df Residuals: 9309 Seale: 1.0000

Mathod: IRLS

Containers - Cluster 3 Coef.  Std Err. £ P |z| 0025 0.075]

distw_log
popo log
popud log
gdpd_log
gdpun log

-0.0515 00304  -31.3355
00414 037 00475
-0.1052 00203 -3.5840
08305 00282 297016
0.TTB3 00425 18,3108
00000 0.2877 02473
0.5020 0.1345 3.7IB6
-10.0323 (L5578 -17.00B5

00000 -1.0110 0803
03434 00442 01370
O -0.162T 00T
0.0000 07842  0.B04T
000NN 06050 08616
07284 04630 06EIT
0002 02303 0.7666
00000 -11.1336  -B.0461




16

Misdel: GLM ATC: 54TIIE535T.0025
Link Function: Log BIC: SATII02629. TOSG6
Dependent Variable:  container_walue — Lop-Likelihood: -2.T36Te+09

Dhatec 2 23-02-13 10:56  LL-MNuoll: -0.910Ge+09

No. Observations: ad1s Deviance: 5.4AT33e+09

D Model: T Pearson chi2: T.18a+09

Df Residuals: 3aoT Seale: 1.0000

Mathod: IRLS

Containers - Cluster 4 Coef.  Std Ermr. z Pz 025 0.075
distw_log -1.200G 0405 -31.B207 00000 -1.3701  -1.2111
popolog -0.1032 00370 -5.2251 00000 -03GST 01307
popd_log -0.1408 00261 -5.3007 00000 -01919 0007
gdpd_log [.6260 00300 22BFIT 00000 06281 07458
pdpon log 1.1232 00373 301447 00000 L0602 11062
demoeracy_o -0.66TD 01732 -3B553 00001 -1.0074 03283
democracy_d (L0625 L1TRG 0.3553 0722 -02866 04135
intercept -T.6675 06356 -11.1GB0  0.0000 -0.0012  -6.3137




Modal: GLM AlC: GROSGTINET. 1940

17

Link Function: Log BIC: Go05402ETT. 1036
Dependent Variable: liquified gas value Log-Likelihood: -3.2528e+00

Dates 023-02-13 10:56  LL-Null: -5 BT Te+09

No. Observations: H0TIT Dreviance: G550

Df Moddial: T Pearson chi2: 3.5Te4+10

Df Residusls: T19 Scales 100

Mathod: IRLS

LNG Carrier - Clustar 1 Coef. Std Err. z P=|z 0025 {I_EIE_
distw _og -1.1744 (L0430 -23.000B 00000 -1.2703  -1.07ES
popoo_log -0LBEST 02302 -284B7 O00M4  -1LIDGE  -0.3ME
popud_log -0.3443 01110 -3.1030 00019 05618 01268
pdpod_log 1.5059 01044 14,4103 OUDDO00 1,302 17106
pdp.olog 1.1149 0.2143 52020 0.0000 D.6040 153409
demoeracy_o -3.4243 08105  -4.2252 00000 -5.0128  -1.E350
democracy_d -4.7192 06315 -T.4726 00000 -59570  -3.4814
intercept -17.1001 23352 -TEB4E 00000 -21.4614 -12.TIRR
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Muosdal: GLM Al 2504445522 5633

Link Function: Log BIC: 25043420984 1562
Dependent Varisble: liguified gas value Log-Likelibood: -1.2072e+00

Dates 023-02-13 10:56  LL-Null: -2_30B5e-+00

No. Observations: 9283 Dreviance: 2509440 +00

Df Moddial: T Pearson chi2: B.3%e4+00

Df Residusls: 9375 Scales 100

Mathod: IRLS

LNG Carrier - Clustar 2 Coef. Std Err. z P>z 0025 0075
distw _og -1.86432 00792  -23.5300 00000 -2.0194 -1 TOED
popoo_log 0.T0E4 00547 -12.9558 00000 -DBLSG 06012
popud_log (L3540 L1586  -2.9371 00256 -D.6GAE 00432
pdpod_log 1.3190 02001 65020 00000 0DO93GR 17111
pdp.olog 05349 L0GT TATS0 000D 0AME  0.GGRD
demoeracy_o -5.6301 04940 -11.5156 00000  -6.6574 -4.THR
democracy_d -4.7913 1.3642  -3.5122 00004 -T46S0 -2.1175
intercept 50634 1.9057 26570 0007 1.33R]  BTOR4
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Muosdal: GLM Al 4505363 18,2436

Link Function: Log BIC: 450431002 4188
Dependent Variable: liguified gas value Log-Likelihood: -2.2527e+08

Dates 023-02-13 10:56  LL-Null: -4_3601e+08

No. Observations: 9317 Dreviance: 4. 50520+ 08

Df Moddial: T Pearson chi2: 311le+09

Df Residusls: 9309 Scales 100

Mathod: IRLS

LNG Carrier - Clustar 3 Coef. Std Err. z P=|z 025 0.075
distw _og -1.2964 00993 -12.3562 00000 -1.4210 -1.0319
popoo_log 12666 01577 20206 0.0000 09574 15757
popud_log -0L63T1 01254 -5.0703 00000 -0EE30 03913
pdpod_log 15527 01745 B.82000  D.0000 12107 18947
pdp.olog -0.2858 01466  -1.94B7 00513 05732 00017
demoeracy_o 1.3958 08461 16406 00990 03626 30542
democracy_d 233011 0.5030 44225 0.0000 12362 33040
intercept -13.54T6 26575 -5.00B0 OO0 -1B75G1  -B.A301




20

Muosdal: GLM Al RARGIRILR 4T19

Link Function: Log BIC: SIAGGRGOGT.BTI2
Dependent Variable:  liquified gas value Log-Likelihood: -2.67Ble+0B

Dates 023-02-13 10:56  LL-Null: -4.0627e+D8

No. Observations: 3s1s Dreviance: 5. 35620 +08

Df Moddial: T Pearson chi2: 1.97e+09

Df Residusls: 3307 Scales 100

Mathod: IRLS

LNG Carrier - Clustar 4 Coef. Std Err. z P>z [0.025 0.975]
distw _og -1.2165 00792 153505 00000 -1.3TIE  -1.0613
popoo_log L6475 00466 -13.8852 00000  -D.73R0 05561
popud_log (L0295 i0sd -0.2810 OTTET 023531 01TE3
pdpod_log 07382 01168 G.317E 00000 05002 09672
pdp.olog 023871 L0806 35618 00D 01291 04451
demoeracy_o -T.3816 05299 -13.9203 O0DD0 -BAId 63430
democracy_d 1.8988 L6094 31158 0DDIE 07044 30931
intercept B 1648 1.8154 44974 00000 46066 11.7230
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Muosdal: GLM AlC: 14716138333 7263

Link Function: Log BIC: 1471575601 5.0076
Dependent Variable:  oil_value Log-Likelihood: -T.3581e+00

Dates 023-02-13 10:56 LL-Nuoll: -1.TEITe+10

No. Observations: H0TIT Deviance: 1.4T16e+10

Df Mosdal: T Poearson chil: 3.54e+10

Df Residusls: T19 Seala: 1.0000

Mathod: IRLS

0il Tanker- Cluster 1 Coef.  Std.Err. 2 P>z D025 0.975]
distw _og -1.12493 00291 -3B.TT67 QL0000  -1.1863 -1.0722
popoo_log 02175 01186 -1.83313 00668  -D45000  OL00s0
popud_log 02558 00710 36006 0.0003 01165 0.3950
pdpod_log OEBGIT 006 124147 QL0000 07257 0.9978
pdp.olog 00405 01119 BARGE  0.0000 07302 1.1688
demoeracy_o -4 B44G 04301 -11.2800 Q0000  -5.6857 -4.0035
democracy_d -0.GR0T 05076 -1.3400 01799  -1.6756 0.3142
intercept -12.0214 14128 -BADEE (0000 -14.7905 -9.95323
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Muosdal: GLM AlC: 12500885437 1820
Link Function: Log BIC: 12500735190 0873
Dependent Variable:  oil_value Log-Likelihood: -6 2000e+00

Dates 023-02-13 10:56 LL-Nuoll: -1.2624e+10

No. Observations: 9283 Deviance: 1.2600a+ 10

Df Mosdal: T Poearson chil: 3.3Te+10

Df Residusls: 9375 Seala: 1.0000

Mathod: IRLS

0il Tanker- Cluster 2 Coef.  Std Em. z P=z| [0025  D0.975]
distw _og -0.0463 0410 230830 00000 -1.0266 08650
popoo_log 0.B4GT 00E91  -21.6537 00000 -09233 07700
popud_log 0.2147 0TeT 26055 00070 00886 D.3T0R
pdpod_log 0.644T 00745 BGR4G 00000 04987 0.7907
pdp.olog D.49E10 04TD 208807 Q0000 (08839 1.0730
demoeracy_o -4 BIT0 04472 -10.7933 00000 -57036 -3.9505
democracy_d 0,696 05507 12303 0.2152 04034 1.790&
intercept -3.0TIR 0E33 -4.7347 00000 -56188 -23238
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Muosdal: GLM AlC: 25370613 2550

Link Function: Log BIC: 253TI0TIRT 2158
Dependent Variable:  oil_value Log-Likelihood:  -1.2636e+00

Dates 023-02-13 10:56 LL-Nuoll: -2 k2400

No. Observations: 9317 Deviance: 2.5373a+09

Df Mosdal: T Poearson chil: G.380+09

Df Residusls: 9309 Seala: 1.0000

Mathod: IRLS

0il Tanker- Chuster 3 Coef.  Std.Err. 2 P>z [0.025 10.975]
distw _og -0.T460 00632 -11.80097 00000 -DBT09  -0.6229
popoo_log 03807 D.NER2 43145  0.0000 0.2078 05537
popud_log 0.ATIR 006TE  -T0443 00000 06056 -0.3420
pdpod_log 1. 2386 00657 1B.6934  0L0000 1.0998 1.3575
pdp.olog 04277 0.0E40 50043 0.0000 0.2632 0.5923
demoeracy_o -2 601 05174 -50426 00000 -3.6232 15950
democracy_d 3.T24R 0373 049751 0.0000 20939 44567
intercept -13.1840 12772 -10.3232 00000 -156882 -1006816
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Muosdal: GLM AlC: ARTTHTTITO.4106

Link Function: Log BIC: ARTTH11996.28RT
Dependent Variable:  oil_value Log-Likelihood: -2.4388a+00

Dates 023-02-13 10:56 LL-Nuoll: -4 05T 2e+-00

No. Observations: 3s1s Deviance: 4. 87TT5a+09

Df Mosdal: T Poearson chil: 1.03a+10

Df Residusls: 3307 Seala: 1.0000

Mathod: IRLS

0il Tanker- Chuster 4 Coef.  Std.Err. 2 P>z D025 0.975]
distw _og S0.5T0E 00M01 -B141E QL0000 -D.T0E3 04334
popoo_log 0.7213 0Bl -15.0414 00000  -DEBITGE 06291
popud_log -0.2563 00536 47779 (L0000 -D.3614  -0L1511
pdpod_log 1.0GET 00553 178531 QL0000 09425 11750
pdp.olog 0GE 00472 10,1581 QL0000 08122 09973
demoeracy_o -3.1308 06185 -5.0621 00000 -4.34300 -1.9186
democracy_d 2 IRRG 0.3257 TAME  0.0000 1.7503 310269
intercept -10.2629 12807  -TOSTE 00000 -127006 -7.7352
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Muosdal: GLM AlC: 13185409340 T762
Link Function: Log BIC: 131 8503TATI. TOGO
Dependent Variable:  ro-ro_value Lop-Likelihood:  -G.502Te+00

Dates 023-02-13 10:56 LL-Nuoll: -3 3005e4-10

No. Observations: H0TIT Deviance: 1.318%+10

I Moxdal: T Poearson chil: 1.88a+10

Df Residusls: T19 Seala: 1.0000

Mathod: IRLS

Ro-Ro - Clustar 1 Coef.  SBtd Err. z P>z 0025 0.075]
distw _og L9434 00199 -47.3343 00000  -0.98325 00043
popoo_log 0.1733 0.0456 38020 0.0001 0L0EA0 02637
popud_log 01367 0.0400 34208 0.0006 0.0sEL 02150
pdpod_log 0.9237 00423 21.8033  0.00MD 0.E30T 105G
pdp.olog 0.9173 00473 19,4044  O.DDMD 0.E24T 10100
demoeracy_o -ILE411 04032  -2.0861 00370 -1.6314 00509
democracy_d L1584 0.3579 (L6143 0.53%0 03470 0.GGI
intercept -10_ 8565 07240 -27.4250 00000 -21.2755 -1B4374
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Misdel: GLM ATC: 16T3231059.55600
Link Function: Log BIC: 16TIG6812 94 TR
Dependent Variable:  ro-ro_value Lop-Likelihood:  -B.3662e+08

Dhatec 2 23-02-13 10:56  LL-MNuoll: -2.3448e+00

No. Observations: 9333 Deviance: 1.6T32a+09

D Model: T Pearson chil: 5.360a+09

Df Residuals: 9275 Seale: 1.0000

Mathod: IRLS

Ro-Ro - Cluster 2 Coef.  Std Err. Pz 0025 0.075]
distw_log L5778 OMI1T -13.8706 00000 065094 -D4961
popolog -0.25098 Q0291 -29250 00000 03169 -D.ER
popd_log 04310 00523 22414 00000 03285 0.5335
gdpd_log 03727 00488 T.6312  0.0000 0270 04684
pdpon log 1.1936 00394 3003106 0.0000 1.1164 12707
demoeracy_o 15967 (U102 28606 0.0000 1.2435 19404
democracy_d 1.0939  0.3024 36171 00003 0.5012 1.686T
intercept -17.8835 09517 -18.7930 0.0000 -10.7487 -1G.0183
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Muosdal: GLM AlC: IGGETI0AIT.OTCR
Link Function: Log BIC: 2G6RGA9826 43506
Dependent Variable:  ro-ro_value Lop-Likelihood:  -1.3344e+09

Dates 023-02-13 10:56 LL-Nuoll: -5 EEX a0

No. Observations: 9317 Deviance: 2 6686a+09

I Moxdal: T Poearson chil: 4020408

Df Residusls: 9309 Seala: 1.0000

Mathod: IRLS

Ro-Ro - Cluster 3 Coef.  SBtd Err. z P>z 0025 Ilﬂ
distw _og -LTITE 00352 -22.6933 00000 2 -D.BGGRE  -0.T2EG
popoo_log 0.1419 0.0526 26971  0.007T0 (L RE:: 0.2450
popud_log -01.3808 00243 -16.0373 0.0000  -0.4375 03422
pdpod_log 1.0803 00322 33.5300 00000 10172 1.1435
pdp.olog 09116 00542 168100 0.0 0.BNGED 101TE
demoeracy_o 1.0049 0.5095 1.9723 0.04BG 000G 2.0
democracy_d (L0060 01518 (L0398 00683  -0.2014 0.5
intercept -19.0708 06505 -20.3140 00000 -20.3458 -17.7O6T
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Muosdal: GLM AlC: 6036419031353
Link Function: Log BIC: GOASTI646. 7974
Dependent Variable:  ro-ro_value Lop-Likelihood:  -3.4682e+08

Dates 023-02-13 10:56 LL-Nuoll: -B.G0Ea-0R

No. Observations: 3s1s Deviance: G.9361e+08

I Moxdal: T Poearson chil: 1.29a-+08

Df Residusls: 3307 Seala: 1.0000

Mathod: IRLS

Ro-Ro - Clustar 4 Coef.  SBtd Err. z P>z 0025 I].EI'F_EL
distw _og -LET4S 00436  -20.0497 00000 -D.OGD0 0. TEG)
popoo_log (L3038 00382  -T0482 000D  -D3TEY -0.23RG
popud_log -0.3T40 00288 129677 00000 04306 03175
pdpod_log 0.6188 00338 182931  0.0000 0.5525  D.GES]
pdp.olog 1.2473 00438 28 4558 0.0DMD 11614  1.3332
demoeracy_o 0.9736 02352 43231  0.0000 05322  1.4150
democracy_d 1.1663 0.2390 48807 00000 0G0E0  1.6347
intercept -11.3147 09396 -12.0432 00000 -13.1562 -0.4731




2. MariTEAM model

Energy demand for shipping is based on the bottom-up MariTEAM model that combines ship technical
information, weather hindcast data, and satellite data to calculate energy demand, fuel consumption, and
direct ship emissions for several pollutants (CO2, CH4, N20O, NMVOC, SO2, SO4, CO, OC, EC, BC) based on
the global fuel mix, i.e., heavy fuel oil (HFO), marine gas oil (MGO), and liquefied natural gas (LNG). For

more details on the model formulation, see 2

Ships are modeled individually based on extensive data collection and processing. Ship technical
parameters

are organized in a database developed on the basis of the Sea-web Ships database, from which we have
included around 50 thousand IMO-registered vessels under operation in the year 2018. Missing ship
parameters are filled based on a combination of regression models. The sailing routes are obtained through
a collection of terrestrial AlS (Automated Identification System) messages, combined with data obtained
by two satellites: NorSat-1 and NorSat-2 launched in 2017 by NSC (Norwegian Space Center) in
cooperation with Kystverket (Norwegian Coastal Administration). In this study, ~700 million AIS messages
were used after cleaning the data set to remove erroneous data points. Port calls obtained from IHS Markit
were included, with data on the date and time of arrival and departure from ports for each vessel. Energy
is then estimated by a resistance-based approach to calculate the aerohydrodynamic forces, from which
the instantaneous power demand can be derived, using a combination of different methods to calculate
calm water, wave, and wind resistance. The total resistance and total propulsive efficiency of the ship are

used to compute its brake power and energy demand.

The model performs its calculation individually for each vessel operating in a given year and presents
results in a high temporal and spatial resolution. Arrival and departure date from ports (port calls) are then
used to distribute energy demand across origin and destination (O&Ds) country pairs that can be ultimately
matched with the country-to-country projections in the gravity model. The second step is to aggregate
individual ship energy demand in representative ship segments: bulk carriers, chemical tankers, container
ships, general cargo ships, oil tankers, LNG carriers, and ro-ro ships. Then, the final energy demand is

obtained by the sum of O&D spatial energy demand multiplied by ship segment projections.
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3. Narratives of Shared Socioeconomic Pathways

We utilize the Shared Socioeconomic Pathways scenario (SSP)® framework for this study to implement a

narrative of increasing antagonism in maritime trade. This allows the projections to vary in both geopolitical

and socioeconomic futures and creates heterogeneity across country-level trade projections.

For a better understanding of the underlying characteristics of an SSP3 narrative in table S2 we show a

comparison across SSP narratives.

Table S2: Comparison of SSP1, SSP2, SSP3, SSP4 and SSP5 by certain categories. Adapted from (O'Neill et
al., 2017), Elements that motivate the differentiation of behavioral parameters for maritime demand are
highlighted in bold italics

SSP2 ‘ SSP3 SSP4 SSP5
Indicator
Demographics
Population Low Medium High High Low
growth
Migration Medium Medium High High High
Economy &
Lifestyle
GDP growth High Medium, Slow Low in LICs, High
uneven medium in
other
countries
Inequality Reduced Uneven, High, especially High, Strongly
reduced across countries especially reduced
moderately within
countries
Globalization Connected Semi-open De-globalizing, Globally Strong
markets global regional connected
economy security elite
International Moderate Moderate Strongly Moderate High
Trade constrained
Consumption Low material Material Material- Elites: high Materialism,
consumption intensive intensive consumption Status
consumption lifestyles; consumption,
Rest: low High mobility
consumption,
low mobility
Diet Low meat Medium meat N/A N/A Meat-rich
diets consumption diets
Technology
Development Rapid Medium, Slow Rapid in high- Rapid
uneven tech
economies
and sectors;
slow in other
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Energy Directed Some Slow tech Diversified Directed
technology away from investment in change, investments toward fossil
change fossil fuels renewables directed including fuels;
toward continued toward efficiency alternative
efficiency, reliance on domestic and sources not
renewables fossil fuels energy low-carbon actively
sources sources pursued
Environment &
resources
Fossil Preferences No reluctance Unconventiona Anticipation None
constraints shift away to use | resources of
from fossil unconvention for domestic constraints
fuels al resources supply drives up
prices with
high
volatility
Land-use Strong Medium Hardly any Highly Medium
regulations regulations regulation; regulated in regulations
to avoid lead to slow continued MICs, lead to slow
environment decline in the deforestation HICs; largely decline in
al trade-offs rate of due to unmanaged the rate of
deforestation competition in deforestatio
over LICs leading n
land and rapid to tropical
expansion deforestation
of agriculture
Agriculture Improvemen Medium pace Low Ag Highly
tsin of tech technology productivity managed,
agriculture changein development, high for resource-
productivity; agriculture restricted trade large scale intensive,
rapid sector; entry industrial rapid
diffusion of barriers to farming, low increase in
best agriculture for small- productivity
practices markets scale
reduced farming
slowly
Policies &
instruments
International Effective Relatively Weak, uneven Effective for Effective for
cooperation weak globally development
connected , limited for
economy, not environment
for
vulnerable
populations
Environmental Improved Concern for Low priority Focus on Focus on
policy management local for local local
of local and pollutants but environmental environment environment
global only moderate issues in MICs, , little
issues; success in HICs; little concern with
tighter implementatio attention to global
regulation of n vulnerable problems
pollutants areas or

global issue




4. GDP and Population projections

For the historical data on Gross Domestic Product (GDP), we utilize the existing data from the CEEPI gravity
dataset* which builds upon multiple data sources such as UN Comtrade, European Union, The World Bank,
World Trade Organization, and many more.

For the future projections of the growth of trade flows, we utilize data on Gross Domestic Product®® (GDP)
and population ** projections and also projections for the understanding of democracy®’ (based on the
rule of law index) for each of the respective countries. In figure S1 we show the GDP (Figure S1 A)),
Population (Figure S1 B)), and GDP per capita (Figure S1 C)) to better understand the underlying dynamics.
In this study, we aim to develop a consistent narrative of growing antagonism and thus an SSP3 narrative®

(see table S2). Thus we only use SSP3 projections in this study.
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Figure S1: GDP, Population, and GDP per capita for each scenario. For this study, we only used SSP3
projections
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5. Democracy historical and future data

To estimate the future impacts of increasing antagonism in maritime trade, we utilize historical data on
democracy levels in the form of a democracy index. We use the Varieties of Democracy (V-Dem) liberal
democracy index as an underlying index to estimate the regression results shown in table S1°.

"The liberal principle of democracy emphasizes the importance of protecting individual and minority rights
against the tyranny of the state and the tyranny of the majority. The liberal model takes a "negative" view
of political power insofar as it judges the quality of democracy by the limits placed on government. This is
achieved by constitutionally protected civil liberties, the strict rule of law, an independent judiciary, and
effective checks and balances that, together, limit the exercise of executive power. To make this a measure
of liberal democracy, the index also takes the level of electoral democracy into account.” ° The democracy
index can be between 0 = lowest level of democracy (autocracy) to 1 = highest level of democracy

In Figure S2 we show the historical time series of the liberal democracy index.
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Figure S2: Historical Liberal Democracy index by V-Den? used to estimate historical patterns and coefficients
for the gravity model formulation (see table S1)
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For the future projections of democracy, we use the rule of law index as a proxy for a democracy index, as
there are no projections of any democracy index to our knowledge. The rule of law index answers the
questions "To what extent are laws transparently, independently, predictably, impartially, and equally
enforced, and to what extent do the actions of government officials comply with the law?" and thus can be
used as a proxy for the future understanding of democracy on country level. Further, the rule of laws means
"that laws are general, possible to obey, and fairly applied" '°. However, the rule of law index projections,
which are historically also provided by V-Dem, come from Soergel et. al®’. The rule of law index is calculated
via a model that incorporates the following key drivers: "(logit-transformed) the rule of law in the previous
year, the change of (logit-transformed) the rule of law in the previous year, the GDP per capita growth in
the previous year, the interaction between GDP per capita growth and the level of the (logit-transformed)
the rule of law in the previous year, the share of men without primary education in the previous year, the
gender gap in primary education in the previous year and the population growth in the previous year" ’
The index solution space is between 0 very rule of law valuation to 1 very high rule of law valuation in the
respective country. The underlying dynamics on a country level can be seen in figure S3. Comparing figures
S2 and S3, one can spot a few differences when it comes to the 2020 values, yet the long-term trend is of

importance for future projections.
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6. Shipping Segments

In this study we aggregate over 5000product codes up to 6 shipping segment. For this we use BACI data' to
parse commodities in specific ship segments by value and weight. This follows the methodology and
segment division established by Wang et. al.".

In Figure S4 we show what the respective shipping segments consists of relative to their 2020 monetary

values per specific product category.
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Figure S$4: Shipping segments and their underlying product categories based ont':?

Further, in figure S5, we show the total monetary values of the respective shipping segments in a pie
diagram to understand the different weights per segment compared to the total trade volume in 2020.
One can clearly identify that container trade is by far to largest in terms of monetary size compared to the

total trade volume in 2020 in USD.
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Figure S5: Total bilateral maritime trade volume per ship segment relative to total trade volume.
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