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The Global Gaidar Model

@ 17-Region, 90-Period Global OLG Simulation Model

@ Single Good (so far).

@ Perfect Foresight

@ Built to Study Demographic, Fiscal, and Techological Transition

@ Big Questions: Which Regions Will Dominate the World Economy in
21007 Will We See Convergence in Per Capital GDP Across Regions?
Will Labor-Saving Technological Change and Robotization Help Or
Hurt Our Kids?
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The GGM Blocks

@ Walliser Demographics

@ Households

@ Production sector

@ Government sector

@ Oil endowment

@ Catch Up and Secular Productivity Growth

@ Robotization (Coming)
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The Composition

of Regions in The Global Gaidar Model

Notation | Region Countries
USA United States United States
UK United Kingdom | United Kingdom
CHI China China
IND India India
BRA Brazil Brazil
MEX Mexico Mexico
SAF South Africa South African Republic
RUS Russia Russia
JKSH JKSH Japan, Korea, Rep., Singapore, Hong Kong
CAN Canada Australia, Canada, New Zealand
Austria, Belgium, Switzerland, Cyprus, Czech Republic, Germany, Denmark,
WEU Western Spain, Estonia, Finland, France, Greece, Croatia, Hungary, Ireland, Iceland,
Europe Israel, Italy, Lithuania, Luxembourg, Latvia, Macedonia, Malta, Netherlands,
Norway, Poland, Portugal, Romania, Slovak Republic, Slovenia, Sweden, Turkey
SLA Latin America Argentina, Bolivia, Chile, Colombia,
and Caribbean Ecuador, Peru, Paraguay, Uruguay, Venezuela
SAP South Asia Bangladesh, Fiji, Indonesia, Cambodia, Sri Lanka, Myanmar,
and Pacific Malaysia, Nepal, Philippines, Thailand, Vietnam, Taiwan
Middle East Afghanistan, United Arab Emirates, Bahrain, Algeria, Egypt, Ethiopia,
MENA and Iran, Iraq, Jordan, Kuwait, Lebanon, Morocco, Mali, Oman, Pakistan,
North Africa Qatar, Saudi Arabia, Syrian Arab Republic, Tunisia, Yemen
SSA Sub-Saharan Nigeria, Rwanda, Sudan, Senegal, Sierra Leone, South Sudan,
Africa Swaziland, Togo, Tonga, Tanzania, Uganda, Zambia, Zimbabwe
SOV Central Azerbaijan, Georgia, Kazakhstan, Kyrgyz Republic,
Asia Mongolia, Tajikistan, Turkmenistan, Uzbekistan
EEU East Europe Albania, Armenia, Bulgaria, Bosnia and Herzegovina,
non EU Belarus,Moldova, Montenegro, Serbia, Ukraine, Kosovo
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USA
WEU
JKSH
CHI
IND
RUS
BRA
UK
CAN
EEU
MENA
MEX
SAF
SAP
SLA
SOV
SSA
Global

Population in 2014

Millions
317.5
594.1
188.0

1367.6
1294.3
143.1
205.8
63.8
63.3
84.8
726.8
125.1
53.9
820.3
278.9
82.8
723.1
7133.2

% World
4.5
8.3
2.6

19.2
18.1
2.0
2.9
0.9
0.9
1.2
10.2
1.8
0.8
11.5
3.9
1.2
10.1
100.0
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% Over 60

19.7
22.5
27.3
14.6
8.6
19.4
11.2
22.3
20.6
21.5
6.5
9.5
7.6
8.6
10.6
8.3
4.6
14.3

The GGM

Total Population and Share of Population Over 60

Population in 2100

Millions
447 .6
581.6
134.0
1003
1658.5
117.2
200
81.7
97.6
49.7
1491.4
148.1
65.7
963.5
360.5
106.5
3272.9

10779.5

% World

4.2
5.4
1.2
9.3
15.4
1.1
1.9
0.8
0.9
0.5
13.8
1.4
0.6
8.9
3.3
1.0
30.4
100.0

% Over 60
32.6
36.6
429
39.6
34.1
27.6
38.9
35.1
36.1
35.5
31.4
39.8
27.8
34.6
35.4
29.8
19.8
34.0
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Population Dynamics in Regions that Will Be More Populated by
2100
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Source: UN population projections, medium variant.
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Population Dynamics in Regions that Will Be Less Populated by

2100
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Per Capita GDP by Region in Constant 2010 U.S. Dollars,
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Source: WDI database, World Bank
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Ratios (Max to Min, Max to Median, Median to Min) of Per Capita
GDP in World Bank Regions, 1960-2016
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Coefficient of Variation of Per Capita GDP in World Bank Regions,

1960-2016
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Source: WDI database, World Bank
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Annual GDP Per Capita Growth Rates in Regions with Highest and
Lowest Per Capita GDP levels, 1961-2016
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The Individual Life-cycle

children are born

f N
. — : : : — Age
0 21 23 45 66 68 90
N | J | L | y
childhood parents raise children parents die
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Consumer’s Optimization Problem

Tt

0 I—a 7

1 1 ]__l ]__l ]__l
Va,t,k — 1_ % Za (—1 n (S) Pa,i t [Ca,i,tp—}—i,k + 8€a,i,§—|—i,k] g (]-)

|=
22 I—a
1 1 1-1
atk = 71 Z (m) a,i,t,kCx. :t’k (2)
Y i=a—23

Aaiter1k = (Aa ekt lae i) Res1+Wark (Paek—Cark)— Tark— Catk

(3)

Seth Benzell, Guillermo Lagarda, Maria Kaza The GGM September, 2018 13 /29



Production Sector

Each region's GDP, Y%, equals the sum of an energy-endowment flow X;
and aggregate non-energy output Q:

Yt — Xt + Qt (4)

Non-energy output is produced via a Cobb-Douglas technology that uses
capital, K¢, and two types of labor, L1 ; and Ly, i.e.:

Q: = pK: Ly 71 Lo Oh, (5)
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Profit Maximization Conditions

wie = BioKEL LY (6)
wae = BroKELY L (7)
o= (1=7{) (apKp 1015, - o) (8)

where 7X references the METR.
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Government Sector

@ Government collects taxes from households of both skill groups and
all ages (consumption tax, income tax, payroll tax), corporate tax
revenues net of rebate TX, energy-sector revenue X£, and new
borrowing AB;.

@ Government expenditures consist of purchases of goods and services
(healthcare, education, pension benefits, disability benefits, other
spending), C?, transfer payments that are not financed via payroll
taxes, and interest on existing debt r;B;:

2 90
Z Z TatkNae k + Ttk + X + ABy = Cf + 0B + B,  (9)
k=1 a=21
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Solution

@ Guess r;

@ Guess assets S;;
@ Guess high and low skilled labor Lﬁ and Lf-t

Call Z Kit from Z Sit = Z Kit + Z Dit
Use r; equation + guesses r; 4+ guesses L,’-;_i', Lﬁ to get Ki’tV for non US
Use S Kir = Y KN + KY5 to get KU

Use wage equations to get wages in each region

@ Use r; equation for US to get new r; path

o Use supply side to get new guesses for LY, LL and S
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U.N. and GGM Population Projections

Total Population (millions)

USA WEU JKSH CHI IND RUS BRA UK CAN
2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100
Model 317.5 446.1 5941 5769 188.0 1358 1367.6 9789 12943 1614.1 143.1 1123 2058 1955 63.8 81.8 63.3 96.0
Official 317.5 447.6 594.1 581.6 183.0 134.0 1367.6 1003.0 12943 1658.5 143.1 117.2 205.8 200.0 63.8 81.7 63.3 97.6
EEU MENA MEX SAF SAP SLA SOV SSA
2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100
Model 84.8 48.9 726.8 1398.9 125.1 1428 53.9 67.2 820.3 903.1 2789 3622 828 108.2 723.1 34245
Official  84.8 49.7 726.8 14914 125.1 148.1 53.9 65.7 820.3 963.5 2789 360.5 828 1065 723.1 32729
U.N. and GGM Fertility Rates
UN Fertility Rate (Children per Woman)
USA WEU JKSH CHI IND RUS BRA UK CAN
2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100
Model 265 328 195 173 205 216 220 227 240 218 175 193 220 195 280 18 310 279
Official 189 193 165 184 130 169 155 181 248 180 166 1091 182 179 192 189 186 181
EEU MENA MEX SAF SAP SLA SOV SSA
2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100 2014 2100
Model 1.03 198 400 374 205 225 130 200 255 320 250 233 310 233 585 286
Official 154 183 325 182 229 179 240 180 251 183 237 182 260 189 493 209
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Model
Official
Model
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Model
Official
Model
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Model
Official
Model
Official
Model
Official
Model
Official

USA

2014
12.70
12.7
13.12
13.1
14.14
14.1
13.03
13
13.18
13.2
14.11
14.1
10.69
10.7
9.03
9

2100
15.63
10.8
11.68
11
10.92
11.3
11.57
11.4
10.12
11.5
9.72
11.3
9.51
10.9
20.84
21.7

EEU

2014
10.65
10.7
9.99
10
14.81
14.8
14.94
14.9
13.47
13.5
14.56
14.6
10.93
10.9
10.64
10.6

2100
12.88
9.6
12.99
10.3
13.14
10.6
13.28
10.5
8.53
11.4
10.16
12.1
9.83
11.5
19.20
24

WEU

2014
11.52
115
11.46
11.5
12.83
12.8
13.88
13.9
14.46
145
13.42
13.4
10.87
10.9
11.56
11.6

2100
9.87
9.7
10.08
10
10.53
10.4
11.30
10.7
14.96
11.1
14.71
11.5
12.67
11.2
15.88
25.4

MENA

2014
23.93
23.9
19.82
19.8
18.52
18.5
14.57
14.6
9.92
9.9
6.75
6.8
3.89
3.9
2.59
2.6

2100
16.91
10.1
12.37
10.6
10.12
11.3
10.09
11.9
10.95
12.2
10.75
12.4
8.86
11.5
19.95
19.9

2014
8.74
8.7
10.09
10.1
1151
11.5
13.77
13.8
15.23
15.2
13.43
13.4
12.88
12.9
14.35
14.4

Model Age Structure (% of Total Population)
JKSH

2100
11.11
8.2
10.98
8.6
11.01
9.1
10.14
9.9
9.79
10.4
10.40
10.9
11.04
11.6
25.53
31.3

MEX

2014
18.61
18.6
19.00
19
17.32
17.3
15.15
15.2
12.41
12.4
8.38
8.4
5.11
51
4.02
4
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2100
11.19
8.9
10.55
9.3
10.27
9.7
10.37
10.1
12.73
10.8
12.28
11.4
12.74
12
19.87
27.8

CHI IND
2014 2100 2014 2100
11.74 1261 19.46 13.18
11.7 8.8 19.5 9.7
1155 1213 19.24 13.03
11.6 9.4 19.2  10.2
17.49 1173 17.71 12.66
17.5 9.9 17.7  10.7
1421 11.17 1479 11.40
142 10 148 112
17.80 9.87 1151 15.33
178 107 115 119
1265 9.64 869 11.99
127 116 8.7 12.3
897 755 531 8.02

9 11.6 5.3 12.4
558 2530 3.28 14.40
5.6 28 33 21.7

SAF SAP
2014 2100 2014 2100
20.15 11.66 18.38 13.03
202 109 184 9.9
19.22 11.92 18.34 10.06
192 114 183 103
19.60 12.07 17.10 8.86
19.6 12 17.1 10.7
1457 10.81 15.47 9.07
146 124 155 11
1090 7.77 1280 9.52
109 127 128 114
797 936 9.29 11.17

8 12.7 9.3 12.1
442 1094 513 11.32
4.4 11.8 5.1 12.2
3.18 2548 3.47 26.98
3.2 16 3.5 22.4

The GGM

RUS
2014 2100
11.70 11.55
11.7  11.2
9.31 11.59

9.3 11.8
15.72 11.80
157 122
1553 12.03
155 118
1296 12.60

13 12.5
1540 11.93
154 129
10.15 8.42
10.2 108
9.24  20.08

9.2 16.8

SLA
2014 2100
18.56 12.64
18.6 9.8
18.28 12.11
18.3 103
17.29 11.52
17.3  10.6
1458 10.76
146 108
11.69 13.88
11.7 114
9.06 12.72
9.1 11.8
589 11.15
5.9 11.8
465 1521
4.7 23.6

BRA
2014 2100
15.00 9.50
15.0 9.1
16.97 9.48

17 9.5
16.67 9.45
16.7 9.9
16.33  9.39
16.3 104
13.20 1351
13.2 109
10.60 15.74
106 114
6.53 13.98
6.5 11.9
469 18.97
4.7 27

Sov
2014 2100
31.59 20.66
19.8 10.9
23.04 19.95
16.3 115
16.75 17.16
196 11.8
11.78 12.48
11.8 136
11.64 16.13
11.6 12
9.93 11.45
9.9 125
461 5.30
4.6 10.9
3.70  9.29
3.7 18.9

UK
2014 2100
12.41 1237
124 101
11.47 1257
115 104
13.60 13.00
136 10.8
1297 13.48

13 10.9
14.27 16.04
143 113
13.02 12.94

13 11.4
11.05 7.14
111 109
11.21 1245
112 242

SSA
2014 2100
19.77 1559
316 141
16.27 15.12

23 14.2
19.59 14.28
16.8 14.0
1448 12.84
145 116
746  9.52
7.5 12.8
482 6.86
4.8 11.5
291 515
2.9 9.6
1.66 8.20
1.7 10.2
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CAN
2014 2100
11.82 17.17
11.8 9.8
11.89 16.31
11.9 10.2
14.16 14.47
14.2 10.5
13.64 11.21
13.6 10.9
13.72  7.22
13.7 11.3
1423 7.55
14.2 11.3
1090 7.97
10.9 11
9.65 18.09
9.7 25.1
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IMF and GGM 2014 Macro Indicators

USA WEU JKSH China India Russia BRA UK CAN

GDP PPP, Data 100.0 03.2 41.4 1054 423 21.1 189 150 164
share of U.S. Model 100.0 93.4 40.8 1054 426 22.1 186 168 17.2
Private Consumption Data 68.5 55.9 53.5 36.6 60.4 544 634 644 56.2
(% of GDP) Model 68.4 55.4 53.0 36.3 60.7 539 629 657 56.6
Gov. Consumption Data 19.3 24.8 15.3 19.1 16.6 243 246 259 234
(% of GDP) Model 19.2 26.0 15.3 195 17.1 255 262 270 232
Share of Total Assets Data 31.2 26.1 11.2 8.2 1.3 0.8 1.2 5.8 6.0
Model 32.0 23.0 11.0 8.0 1.0 1.0 1.0 6.0 5.0
Fossil Fuel Rents Data 0.9 0.2 0.0 1.2 1.1 13.8 2.4 4.7 3.8
(% of GDP) Model 0.9 0.3 0.0 1.2 1.2 14.9 2.9 4.6 4.4
MENA MEX SAF SAP SLA SOV SSA EEU
GDP PPP, Data 38.2 12.5 4.1 349 220 41 123 5.1
share of U.S. Model 37.7 13.1 5.0 35,6 225 51 124 4.2
Private Consumption Data 51.3 68.6 60.6 59.3 64.8 52.7 70.4 51.0
(% of GDP) Model 51.2 68.9 61.1 59.5 65.0 53.6 68.6 51.0
Gov. Consumption Data 24.7 14.8 20.0 140 19.1 205 20.7 227
(% of GDP) Model 25.2 14.0 19.4 13.8 19.2 19.7 20.2 235
Share of Total Assets Data 2.0 0.9 0.3 2.9 1.1 0.2 0.4 0.4
Model 3.0 1.0 0.0 2.0 1.0 0.0 0.4 0.3
Fossil Fuel Rents Data 25.3 5.9 0.0 1.2 4.2 2.2 94 143
(% of GDP) Model 26.8 6.9 0.0 1.5 49 3.2 9.8 138
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Government Finances in 2014: Model and Real Data

USA WEU JKSH CHI IND RUS

Data Model Data Model Data Model Data Model Data Model Data Model
Total Expenditures 335 32.8 441 453 251 255 243 24.3 27 26.8 379 39.3
Health 7.8 8 5.6 5.9 35 3.6 15 1.5 1.0 1.1 3.9 41
Education 5.1 5.0 4.6 49 1.4 1.4 3.9 3.9 2.8 2.9 4.4 4.8
Purchases of G&S 6.4 6.2 14.6 152 104 10.3 13.8 141 128 13.1 16.0 16.7
excl. Health,Educ.
Pension Benefits 8.5 8.2 134 13.3 7.7 7.7 2.6 2.5 4.1 4.2 8.9 9.2
Transfers and Ben. 5.1 4.8 3.9 41 2.7 2.8 2.4 2.2 1.7 1.8 3.9 4.1

excl. Pensions
Net Payment on Debt 0.6 0.5 2.0 19 -05 -0.3 0.2 0.2 4.5 3.7 0.7 0.5
General Gov. Revenues 27.8 325 385 45.0 20.0 255 227 243 19.8 253 36.6 39.2

Tax Revenues 21.8 26.7 274 340 143 23.4 209 225 176 23.2 18.2 19.7
Corporate Tax 3.2 3.1 2.9 3.0 3.6 3.6 4.1 4.1 3.9 3.8 3.1 3.5
Consumption Tax 9.8 124 16.8 18.1 6.4 95 157 172 11.7 16.4 113 12.1
Income Tax 8.8 11.2 7.6 12.9 4.4 10.3 1.1 1.2 2.0 2.9 3.8 4.1
Non Tax Revenues 6.0 58 11.1 11.1 5.7 2.1 1.8 1.8 2.2 22 184 19.5
SS Contributions 5.7 55 11.0 11.0 5.7 2.1 1.5 15 1.9 1.9 7.2 7.4
(Pensions)

Other 0.3 0.3 0.1 0.1 0.0 0.0 0.3 0.3 0.3 03 111 12.1
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Government Finances in 2014: Model and Real Data

BRA GBR CAN MENA MEX SAF

Data Model Data Model Data Model Data Model Data Model Data Model
Total Expenditures 37.3 38.2 437 456 35.6 347 332 33.8 226 21.1 321 30.7
Health 2.6 3 7.6 8 6.7 6.7 0.9 1.0 35 3.3 1.4 1.3
Education 54 5.9 5.2 5.4 5.1 5.1 1.2 1.2 4.4 4.2 1.9 1.8
Purchases of G&S 16.6 174 13.1 13.6 11.6 115 226 23.1 6.9 6.5 16.7 16.2
excl. Health,Educ.
Pension Benefits 6.9 6.9 139 14.1 9.7 9.3 2.1 2.0 3.2 3.2 4.8 4.7
Transfers and Ben. 1.0 1.1 2.6 2.8 1.5 1.5 5.0 53 2.1 2.0 4.2 4.0

excl. Pensions
Net Payment on Debt 4.8 4.0 1.3 1.6 1.0 0.6 1.4 1.3 25 2.0 3.1 2.6
General Gov. Revenues 30.6 36.3 38.0 454 321 344 35.0 33.0 18.8 19.8 28.0 28.5

Tax Revenues 22.9 284 26.6 36.0 28.7 30.8 146 114 129 135 239 24.4
Corporate Tax 4.1 4.4 6.0 6.0 45 45 2.9 2.7 2.1 2.0 5.3 4.4
Consumption Tax 16.4 209 13.0 254 117 13.4 103 7.6 8.4 8.9 9.7 10.5
Income Tax 2.5 3.1 7.6 47 124 12.9 1.4 1.1 2.4 2.6 8.9 9.6
Non Tax Revenues 1.7 79 114 9.4 3.4 36 204 21.6 5.8 6.3 4.1 4.1
SS Contributions 6.0 5.9 7.6 7.7 15 15 1.0 0.9 2.8 2.9 4.1 4.0
(Pensions)

Other 1.7 2.0 3.8 1.7 1.9 21 194 20.6 3.0 3.5 0.0 0.0
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Government Finances in 2014: Model and Real Data

SAP SLA SOV SSA EEU

Data Model Data Model Data Model Data Model Data Model
Total Expenditures 20.5 20.0 28.1 28.0 323 31.3 272 25.7 40.7 41.1
Health 0.6 0.6 4.1 4.2 0.8 0.8 1.0 1.0 1.9 1.9
Education 0.6 0.6 4.0 4.2 1.4 1.3 1.4 15 2.1 2.2
Purchases of G&S 12.8 12.7 10.9 10.7 18.3 175 18.3 176 18.7 19.4
excl. Health,Educ.
Pension Benefits 1.5 1.6 5.8 5.8 7.5 7.4 0.8 0.8 143 14.5
Transfers and Ben. 3.0 3.0 1.9 1.8 3.3 3.3 4.0 3.6 1.9 15

excl. Pensions
Net Payment on Debt 1.9 1.6 1.3 1.3 1.0 0.9 1.7 1.1 1.9 1.5
General Gov. Revenues 18.6 18.8 23.6 27.4 248 31.0 23.9 24.7 38.3 40.7

Tax Revenues 17.6 177 17.1 20.4 209 26,1 199 205 249 24.7
Corporate Tax 3.9 3.8 3.0 2.9 3.7 3.8 2.8 2.8 4.1 3.9
Consumption Tax 11.8 119 133 16.4 13.6 177 142 148 16.2 16.2
Income Tax 1.9 1.9 0.8 1.1 3.5 4.6 2.8 2.9 4.6 4.6
Non Tax Revenues 1.0 1.1 6.5 7.0 4.0 49 41 42 134 16.1
SS Contributions 0.5 0.6 3.6 3.6 2.1 2.1 0.1 0.1 10.2 10.3
(Pensions)

Other 0.5 0.6 2.9 3.5 1.9 2.8 4.0 4.1 3.3 5.8
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Country Specific Initial Labor Productivity and Catchup
Rates

Initial Labor  Years to

Productivity Catch-up
USA 1.000 -
WEU 0.310 25
JKSH 0.470 25
CHI 0.112 35
IND 0.056 100
RUS 0.270 60
CAN 0.580 25
EEU 0.060 60
SAP 0.075 30
BRA 0.170 50
MEX 0.200 50
SAF 0.180 100
MENA 0.068 100
SLA 0.150 100
SSA 0.035 100
SOV 0.100 100
UK 0.700 25
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Baseline GDP

2014 2100
Share of Share of Share of Share of

the US 2014  Global the US 2014  Global
USA 1.00 16.86 2.91 4.99
WEU 0.93 15.73 3.52 6.04
JKSH 0.41 6.90 0.65 1.12
CHI 1.06 17.79 5.29 9.08
IND 0.43 7.18 90.54 16.37
RUS 0.23 3.79 0.82 1.41
BRA 0.19 3.15 1.66 2.85
UK 0.17 2.83 0.62 1.06
CAN 0.17 2.90 0.64 1.09
EEU 0.04 0.71 0.35 0.61
MENA 0.38 6.36 7.45 12.79
MEX 0.13 2.21 1.04 1.78
SAF 0.05 0.84 0.33 0.56
SAP 0.36 6.00 4.70 8.07
SLA 0.22 3.78 2.19 3.76
SOV 0.05 0.86 0.66 1.13
SSA 0.12 2.09 15.91 27.29
Global 5.93 100.00 58.28 100.00
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Different Catch Up Rates Compared to the Baseline GDP

Baseline Zero Catch Up Catch Up Twice As Long Catch Up Twice As Long
For 8 Regions
2014 2100 2014 2100 2014 2100 2014 2100
Share Share Share Share Share Share Share Share
GDP of GDP of GDP of GDP of GDP of GDP of GDP of GDP of

Global Global Global Global Global Global Global Global

GDP GDP GDP GDP GDP GDP GDP GDP
USA 1.00 16.86 2.91 499 | 1.00 16.76 2.87 2232 | 1.00 16.81 2.94 6.62 1.00 16.85 2.96 6.11
WEU 093 1573 352 6.04 | 094 1579 180 1396 | 094 1575 3.70 834 | 093 1574 3.64 7.50
JKSH | 041 6.90 0.65 1.12 | 042 7.02 0.40 314 | 041 6.92 0.67 1.50 | 041 691 0.67 1.37
CHI 1.06 17.79 5.29 9.08 | 1.07 17.85 1.01 783 | 1.06 17.78 530 1196 | 1.06 17.80 5.40 11.14
IND 043 7.18 9.54 1637 | 043 7.14 1.13 882 | 043 7.16 596 13.44 | 043 7.16 9.64 19.88
RUS 0.23 3.79 0.82 141 | 0.23 3.86 0.30 234 | 023 3.90 0.64 143 | 0.23 3.79 0.83 1.72
BRA 0.19 3.15 1.66 285 | 0.18 3.08 0.39 3.06 | 0.19 3.13 1.25 282 | 019 3.5 1.26 2.60
UK 0.17 2.83 0.62 1.06 | 0.17 2.85 0.47 363 | 0.17 284 0.62 1.40 | 0.17 2.83 0.63 1.29
CAN 0.17 290 0.64 1.09 | 0.17 292 0.44 341 | 017 2091 0.65 145 | 0.17 292 0.65 1.33
EEU 0.04 071 0.35 0.61 | 0.04 0.70 0.04 030 | 0.04 0.71 0.25 0.57 | 0.04 0.71 0.26 0.53
MENA | 0.38 6.36 745 1279 | 0.38 6.32 1.03 8.00 | 0.38 6.34 471 10.62 | 0.38 6.35 4.74 9.78
MEX 0.13 2.21 1.04 1.78 0.13 2.16 0.31 2.39 0.13 2.20 0.82 1.85 0.13 2.21 0.83 1.71
SAF 0.05 0.84 0.33 056 | 0.05 0.84 0.11 0.85 | 0.05 0.84 0.23 0.53 | 0.05 0.84 0.24 0.49
SAP 0.36 6.00 4.70 8.07 | 0.36 6.05 0.58 452 | 036 6.02 467 1052 | 0.36 6.00 4.75 9.79
SLA 0.22 3.78 2.19 3.76 | 0.22 3.70 0.65 5.01 | 0.22 3.75 1.53 345 | 022 378 1.54 3.18
SOV 0.05 0.86 0.66 1.13 | 0.05 0.84 0.14 1.08 | 0.05 0.86 0.44 1.00 | 0.05 0.86 0.45 0.92
SSA 0.12 209 1591 27.29 | 0.13 2.0 1.20 935 | 0.13 210 998 2249 | 0.12 2.09 10.01 20.66
Global | 5.93 100 58.28 100 5.97 100 12.86 100 5.95 100 4435 100 5.93 100  48.47 100



Scenarios Compared to the Baseline GDP

Baseline Capital Share Changing Retirement Age Rising by 10 Years
2014 2100 2014 2100 2014 2100
Share Share Share Share Share Share
GDP of GDP of GDP of GDP of GDP of GDP of
Global Global Global Global Global Global
GDP GDP GDP GDP GDP GDP

USA 1.00 16.86 2091 499 | 098 16.68 343 4381 1.00 16.87 2091 4.97
WEU 0.93 1573 3.52 6.04 | 093 1570 3.83 537 | 0.93 1576 3.53 6.02
JKSH | 0.41 6.90 0.65 1.12 | 040 6.76 0.70 098 | 040 6.72 0.70 1.19
CHI 1.06 17.79 5.29 9.08 | 1.05 17.75 6.11 857 | 1.06 17.80 5.30 9.04
IND 0.43 7.18 954 1637 | 043 727 1205 16.90 | 0.43 7.19 9.55 16.30
RUS 023 3.79 0.82 1.41 | 0.23 3.86 1.04 1.45 | 0.23  3.88 0.80 1.37
BRA 0.19 3.15 1.66 285 | 0.19 3.23 2.05 287 | 0.19 3.16 1.66 2.84
UK 0.17  2.83 0.62 1.06 | 0.17 2.82 0.76 1.06 | 0.17 2383 0.62 1.06
CAN 0.17 290 0.64 1.09 | 0.17  2.87 0.75 1.056 | 0.17 290 0.64 1.09
EEU 0.04 0.71 0.35 0.61 | 0.04 0.71 0.44 0.61 | 0.04 0.71 0.35 0.60
MENA | 0.38 6.36 745 1279 | 0.38 6.40 956 1340 | 0.38 6.36 7.46 12.72
MEX 013 221 1.04 1.78 | 0.13 2.24 1.29 1.80 | 0.13 223 1.29 2.20
SAF 0.05 084 0.33 0.56 | 0.05 0.87 0.82 1.14 | 0.05 0.84 0.33 0.56
SAP 036 6.00 4.70 8.07 | 0.36 6.03 5.78 8.10 | 0.36 6.01 4.71 8.03
SLA 022 3.78 2.19 376 | 023 384 275 386 | 0.22 3.78 2.19 3.74
SOV 0.05 0.86 0.66 1.13 | 0.05 0.87 0.45 0.63 | 0.05 0.86 0.66 1.12
SSA 0.12 209 1591 2729 | 0.12 211 19.53 27.40 | 0.12 209 1591 27.16
Global | 5.93 100  58.28 100 5.89 100 71.30 100 5.93 100  58.60 100

Seth Benzell, Guillermo Lagarda, Maria Kaza The GGM September, 2018 27 / 29




Region Specific per Capita GDP for Different Transitions

Baseline Zero Catch Up Catch Up Twice as Capital Rise in
Catch Up Twice as Long  Long in 8 regions  Share Rise Retirement Age

USA 2014 | 54772 54772 54772 54772 53786 54772
2100 | 113485 111926 114538 115395 133601 113602

WEU 2014 | 27308 27572 27425 27337 27045 27337
2100 | 106176 54113 111572 109643 115431 106357

JKSH 2014 | 37837 38762 38114 37929 36819 36819
2100 | 83267 51754 85445 85189 89544 89544

CHI 2014 | 13416 13543 13454 13428 13288 13416
2100 | 91862 17490 92105 93807 106139 91983

IND 2014 5724 5724 5724 5710 5751 5724
2100 | 102790 12217 64243 103803 129789 102877

RUS 2014 | 27335 27943 28186 27335 27578 27943
2100 | 127410 46598 98460 129113 160385 124469

BRA 2014 | 15802 15549 15718 15802 16056 15802
2100 | 147741 34956 111095 111895 181985 147919

CAN 2014 | 47238 47787 47512 47512 46414 47238
2100 | 115076 79375 116888 117069 136097 115257

UK 2014 | 45770 46315 46043 45770 45225 45770
2100 | 131610 99292 132248 133311 160526 131610

EEU 2014 8614 8614 8614 8614 8614 8614
2100 | 125535 13514 89617 90684 154696 125535

MENA 2014 | 9020 9020 9020 9020 9020 9020
2100 | 92647 12791 58524 58897 118802 92672

MEX 2014 | 18207 17929 18207 18207 18346 18346
2100 | 126659 37510 99866 100962 156740 156740

SAF 2014 | 16120 16120 16120 16120 16442 16120
2100 | 84855 28199 60536 61054 211101 84855

SAP 2014 7547 7653 7589 7547 7526 7547
2100 | 90537 11206 89863 91384 111198 90595

SLA 2014 | 13969 13782 13907 13969 14094 13969
2100 | 105158 30971 73419 73899 132096 105206

SOV 2014 | 10713 10502 10713 10713 10713 10713
2100 | 105774 22344 71213 71695 71695 105774

SSA 2014 | 2982 3006 3006 2982 2982 2982
6104 h065h4 50847 99106 80808
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