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I construct estimates of world GDP over the very long run by combining estimates of total human populations with estimates of levels of real GDP per capita.

Population

[image: image1.wmf]I take my estimates of human population from Kremer (1993), but it would not matter if I had chosen some other authority. All long-run estimates of human population that I have found are quite close together (with the exception of estimates of population around 5000 BC, where Blaxter (1986) estimates a population some eight times that of other authorities). Note that this does not mean that the estimates are correct—just that they are the same.

Kremer (1993) sees human populations as growing at an increasing proportional rate from perhaps 125,000 in one million B.C. to 6 billion today. Population reached approximately 4 million by 10000 BC, 50 million by 1000 BC, and 170 million by the year 1. Population then reached 265 million by the year 1000, 425 million by 1500, and 720 million by 1750 before exploding to 1.2 billion by 1850, 1.8 billion by 1900, 2.5 billion by 1950, and 6 billion today. Up until 1950 Kremer calculates that the rate of growth of human populations was roughly proportional to their total level.

GDP per Capita

Angus Maddison (1995) has constructed estimates of real GDP per capita for the world from 1820 to 1992. His estimates are best thought of as Laspeyres purchasing power parity estimates in 1990 international dollars. That is, they:

· Compare income levels across countries not using current exchange rates, but instead trying to change one currency into another at rates that keep purchasing power constant (“purchasing power parity”).

· Value goods in relative terms using the prices found in a country in the middle of the world distribution of income (“international”).

· Calculate a value for 1990 GDP per capita in the United States equal to U.S. current-dollar GDP per capita in 1990 (“1990 dollars”).

· Do not take explicit account of the benefits of the introduction of new goods and new types of goods, but instead calculate GDP per capita in the past by valuing the commodities produced in the past at recent prices—and not making any correction for the restricted range of choice enforced by limited production possibilities (“Laspeyres”).

All of these save the last is reasonable—is in fact a way of proceeding vastly preferable to the alternatives. I will return to the last of these later. But first I want to extend Maddison’s estimates backward before 1820.

If you plot the rates of world population growth against Maddison’s estimates of world GDP per capita, you find a very high and significant correlation between the two from the early nineteenth century until roughly World War II. After World War II the demographic transition has begun to take hold in large parts of the world, but before World War II the higher is world GDP per capita, the faster is population growth—with a 1 percentage point per year increase in population growth associated with an increase in average world GDP per capita of $1,165 (with a t-statistic of 7.4 and an adjusted-R2 of 0.84).

If you are enough of a Malthusian to believe that this tight relationship before World War II is not coincidence but instead reflects a near-linear dependence of the rate of human population growth on the margin between actual production and bio-cultural subsistence, then you can use the fitted relationship between population growth and Maddison-concept GDP per capita to backcast estimates of world GDP per capita before 1820.
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An alternative (preferred by Maddison) is to assume that GDP per capita was constant in Asia and Africa from 1500-1820, grew at 0.1 percent per year from 1500-1820 in Latin America and Eastern Europe, and grew at 0.2 percent per year from 1500-1820 in Western Europe (an estimate that Maddison attributes to Simon Kuznets (1973)); this alternative could then be backcast further by assuming that pre-1500 GDP per capita was constant at near-Malthusian bio-cultural subsistence.

I prefer the first alternative (and have used it). But I also report estimates using the second.

New Goods

A large proportion of our high standard of living today derives not just from our ability to more cheaply and productively manufacture the commodities of 1800, but from our ability to manufacture whole new types of commodities, some of which do a better job of meeting needs that we knew we had back in 1800, and some of which meet needs that were unimagined back in 1800.

How much has this change—the fact that we make not just the same goods, but new goods and new types of goods—enhanced our material prosperity? Nordhaus (1997) provides perhaps the most eloquent and sophisticated argument that standard measures—like those of Maddison—that do not take explicit account of these factors grossly understate the rate of economic growth over the past two centuries. 

I know that I at least would be extremely unhappy if I were handed my current income, told that I could spend it on goods at current prices, but that I was prohibited from buying anything that was not made before 1800. Yet Maddison’s procedures would implicitly take such a reduction in the range of goods I could purchase as having no effect on my real income or real material standard of living.

But by how much has our power to make new things—not just the same things more efficiently—amplified our material prosperity?

In at least some models of growth in which the set of goods that can be produced expands, the correct measure of real output is proportional to the product of purchasing power (income divided by the average price of a good) and the number of goods that can be produced. As best as I can determine, about three-quarters of world expenditure today is spent on commodities that simply did not exist back in 1800. So I—somewhat arbitrarily—use this to assign an additional fourfold multiplication to output per capita since 1800 in addition to the increases in output per capita calculated by Maddison.
But since this—large—extra adjustment is not to everyone’s taste, I also report the “ex-Nordhaus” series without the “new kinds of goods” adjustment.

Conclusion

The outcome of this set of calculations is thus seven series: Kremer’s (1993) estimates of population; three estimates of GDP per capita (my preferred estimate, the constant-before-1500 estimate, and the ex-Nordhaus estimate); and three estimates of total world real GDP (capita (my preferred estimate, the constant-before-1500 estimate, and the ex-Nordhaus estimate).

They are reported in the table below:

Average World GDP per Capita

(1990 International Dollars)

Year
Preferred
Ex-Nordhaus
Constant Pre-1500 GDP per Capita

-1000000
92
340
115

-300000
92
341
115

-25000
92
343
115

-10000
93
344
115

-8000
96
357
115

-5000
103
381
115

-4000
109
406
115

-3000
113
420
115

-2000
112
415
115

-1600
121
449
115

-1000
127
471
115

-800
143
530
115

-500
137
509
115

-400
130
483
115

-200
113
420
115

1
109
404
115

14
102
380
115

200
98
362
115

350
94
350
115

400
97
360
115

500
102
379
115

600
104
387
115

700
112
414
115

800
116
430
115

900
131
486
115

1000
133
494
115

1100
124
459
115

1200
104
386
115

1250
99
367
115

1300
89
331
115

1340
109
406
115

1400
128
476
115

1500
138
512
115

1600
141
524
140

1650
150
556
155

1700
164
607
172

1750
178
662
190

1800
195
722
210

1850
300
788
300

1875
429
948
429

1900
679
1263
679

1920
956
1550
956

1925
1108
1735
1108

1930
1134
1716
1134

1940
1356
1915
1356

1950
1622
2138
1622

1955
1968
2505
1968

1960
2270
2792
2270

1965
2736
3251
2736

1970
3282
3768
3282

1975
3714
4119
3714

1980
4231
4533
4231

1985
4634
4797
4634

1990
5204
5204
5204

1995
5840
5641
5840

2000
6539
6103
6539

Total World Real GDP

(Billions of 1990 International Dollars)

Year
Preferred
Ex-Nordhaus
Constant Pre-1500 GDP per Capita

-1000000
0.01
0.04
0.01

-300000
0.09
0.34
0.11

-25000
0.31
1.15
0.38

-10000
0.37
1.38
0.46

-8000
0.43
1.61
0.52

-5000
0.51
1.91
0.57

-4000
0.77
2.84
0.80

-3000
1.59
5.89
1.60

-2000
3.02
11.20
3.09

-1600
4.36
16.16
4.12

-1000
6.35
23.55
5.73

-800
9.72
36.05
7.79

-500
13.72
50.90
11.46

-400
16.02
59.44
14.09

-200
17.00
63.05
17.19

1
18.50
68.65
19.48

14
17.50
64.91
19.59

200
18.54
68.80
21.77

350
17.93
66.53
21.77

400
18.44
68.40
21.77

500
19.92
73.90
22.34

600
20.86
77.39
22.92

700
23.44
86.97
24.06

800
25.53
94.70
25.21

900
31.68
117.52
27.73

1000
35.31
131.00
30.36

1100
39.60
146.91
36.67

1200
37.44
138.90
41.25

1250
35.58
132.01
41.25

1300
32.09
119.06
41.25

1340
40.50
150.27
42.39

1400
44.92
166.64
40.10

1500
58.67
217.64
48.70

1600
77.01
285.70
76.41

1650
81.74
303.24
84.53

1700
99.80
370.26
104.67

1750
128.51
476.75
136.67

1800
175.24
650.11
189.00

1850
359.90
945.60
359.90

1875
568.08
1256.10
568.08

1900
1102.96
2052.38
1102.96

1920
1733.67
2810.15
1733.67

1925
2102.88
3293.03
2102.88

1930
2253.81
3409.69
2253.81

1940
3001.36
4237.90
3001.36

1950
4081.81
5379.21
4081.81

1955
5430.44
6913.80
5430.44

1960
6855.25
8431.84
6855.25

1965
9126.98
10845.34
9126.98

1970
12137.94
13934.06
12137.94

1975
15149.42
16801.40
15149.42

1980
18818.46
20162.78
18818.46

1985
22481.11
23270.25
22481.11

1990
27539.57
27539.57
27539.57

1995
33644.33
32503.40
33644.33

2000
41016.69
38281.97
41016.69
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Total World Population
(Millions)
Year
Human Population (Kremer Series; millions)

-1000000
0.125

-300000
1

-25000
3.34

-10000
4

-8000
4.5

-5000
5

-4000
7

-3000
14

-2000
27

-1600
36

-1000
50

-800
68

-500
100

-400
123

-200
150

1
170

14
171

200
190

350
190

400
190

500
195

600
200

700
210

800
220

900
242

1000
265

1100
320

1200
360

1250
360

1300
360

1340
370

1400
350

1500
425

1600
545

1650
545

1700
610

1750
720

1800
900

1850
1200

1875
1325

1900
1625

1920
1813

1925
1898

1930
1987

1940
2213

1950
2516

1955
2760

1960
3020

1965
3336

1970
3698

1975
4079

1980
4448

1985
4851

1990
5292

1995
5761

2000
6272
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Sheet1

		ESTIMATES OF HUMAN POPULATIONS

		(millions)

		Year		Years before present		Deevey (1960)		McEvedy and Jones (1978)		Durand (1977)		Clark (1977)		Biraben (1979)		Blaxter (1986)		United Nations (1992a)		Kremer (1993)		Kremer Growth

		-1000000		1002000		0.125														0.125		0.0000029706

		-300000		302000		1														1		0.0000043853

		-25000		27000		3.34														3.34		0.0000120216

		-10000		12000				4												4		0.0000588915

		-8000		10000		5.32														4.5		0.0000351202

		-5000		7000				5								40				5		0.0003364722

		-4000		6000		86.5		7												7		0.0006931472

		-3000		5000				14												14		0.0006567795

		-2000		4000				27												27		0.0007192052

		-1600		3600												70				36		0.0005475068

		-1000		3000				50												50		0.0015374235

		-800		2800												100				68		0.0012855416

		-500		2500				100												100		0.0020701417

		-400		2400										153		162				123		0.0009922547

		-200		2200				150						225		231				150		0.0006227022

		1		1999		133		170		300				252		255				170		0.000451163

		14		1986								256								171		0.0005664544

		200		1800				190						257		256				190		0

		350		1650								254								190		0

		400		1600				190						206		206				190		0.0002597549

		500		1500				190						207						195		0.0002531781

		600		1400				200				237		208		206				200		0.0004879016

		700		1300				210						206		207				210		0.0004652002

		800		1200				220				261		224		224				220		0.0009531018

		900		1100				240						222		226				242		0.000907921

		1000		1000				265		310		280		253		254				265		0.0018859117

		1100		900				320						299		301				320		0.0011778304

		1200		800				360				384		400		400				360		0

		1250		750										417						360		0

		1300		700				360						431		432				360		0.0006849744

		1340		660								378		442						370		-0.0009261642

		1400		600				350						375		374				350		0.0019415601

		1500		500				425		490		427		461		460				425		0.0024869663

		1600		400				545				498		578		579				545		0

		1650		350		545		545				516								545		0.0022534633

		1700		300				610				641		680		679				610		0.0033158451

		1750		250		728		720		770		731		771		770				720		0.004462871

		1800		200		906		900				890		954		954				900		0.0057536414

		1850		150				1200				1190		1241		1241				1200		0.0039636361

		1875		125				1325												1325		0.0081638143

		1900		100		1610		1625		1680		1668		1634		1633				1625		0.0054737558

		1920		80																1813		0.0091635537

		1925		75				2000												1898		0.0091650527

		1930		70																1987		0.0107723097

		1940		60																2213		0.0128321278

		1950		50		2400		2500						2530		2513		2516		2516		0.0185120682

		1955		45														2752		2760		0.0180052303

		1960		40														3020		3020		0.0199031306

		1965		35														3336		3336		0.0206039297

		1970		30										3637				3698		3698		0.0196119455

		1975		25				3900		4000								4079		4079		0.0173205393

		1980		20												4415		4448		4448		0.0173460625

		1985		15														4851		4851		0.0174022754

		1990		10														5292		5292

		1995		5														5761.4907169679		5761.4907169679

		2000		0														6272.6332731874		6272.6332731874

		Joel E. Cohen (1995), How Many People Can the Earth Support? (New York: W.W. Norton: 0393038629).

		Edward S. Deevey (1960), "The Human Population," Scientific American 203:9 (September), pp. 195-204.

		Colin McEvedy and Richard Jones (1978), Atlas of World Population History (New York: Viking Penguin: ).

		John Durand (1977), "Historical Estimates of World Population: An Evaluation," Population and Development Review 11:3 (Fall), pp. 399-440.

		Colin Clark (1977), Population Growth and Land Use 2d. Ed. (London: Macmillan: ).

		Jean-Noel Biraben (1979), "Essai sur l'evolution du nombre des hommes," Population 34:1, pp. 13-25.

		Kenneth Blaxter (1986), People, Food, and Resources (Cambridge: Cambridge University Press: ).

		United Nations (1992), Long_range World Population Projections: Two Centuries of Population Growth, 1950-2150 (New York: United Nations: ).

		Michael Kremer (1993), "Population Growth and Technical Change: One Million B.C. to 1990," Quarterly Journal of Economics 103:3 (August), pp. 681-716.

		Year		Human Population (Kremer Series)				Rate of Population Growth		MaddisonGDP per Capita (1990 International $)		Predicted GDP per Capita as a Function of Population Growth		3-data point average spliced to Maddison series		Transformed to allow for four-fold extra benefit of post-1800 technical change		"World GDP" (at 1990 international prices); billions of dollars

		-1000000		0.125				0.0000029706				340.430226801		340		91.6471258		0.0114558907

		-300000		1				0.0000043853				340.5950791761		340.8367362967		91.8726683784		0.0918726684

		-25000		3.34				0.0000120216				341.484902913		343.0088284399		92.4581566192		0.3088102431

		-10000		4				0.0000588915				346.9465032305		344.2026376256		92.779948327		0.3711197933

		-8000		4.5				0.0000351202				344.1765067333		356.805026113		96.1769268066		0.4327961706

		-5000		5				0.0003364722				379.2920683751		381.4409325578		102.8175445041		0.5140877225

		-4000		7				0.0006931472				420.854222565		405.5875706477		109.3262797355		0.7652839581

		-3000		14				0.0006567795				416.6164210029		420.4537729826		113.3334700754		1.5866685811

		-2000		27				0.0007192052				423.8906753799		414.7967744948		111.8086240399		3.0188328491

		-1600		36				0.0005475068				403.8832271014		449.002952764		121.0289120486		4.3570408338

		-1000		50				0.0015374235				519.2349558106		471.000724196		126.9584194773		6.3479209739

		-800		68				0.0012855416				489.8839896761		530.1432648676		142.9003131981		9.7172212975

		-500		100				0.0020701417				581.310849116		508.967690933		137.192429409		13.7192429409

		-400		123				0.0009922547				455.708234007		483.2215283363		130.252541755		16.0210626359

		-200		150				0.0006227022				412.6455018859		420.3367815		113.3019349779		16.9952902467

		1		170				0.000451163				392.6566086072		403.7977465692		108.8438319929		18.5034514388

		14		171				0.0005664544				406.0911292145		379.6106022739		102.3241782989		17.4974344891

		200		190				0				340.084069		362.0864224048		97.6005291312		18.5441005349

		350		190				0				340.084069		350.1735280382		94.3894040469		17.9339867689

		400		190				0.0002597549				370.3524461147		360.0075300904		97.0401629386		18.4376309583

		500		195				0.0002531781				369.5860751564		378.9587195008		102.1484630562		19.918950296

		600		200				0.0004879016				396.9376372312		386.9386734822		104.2994626044		20.8598925209

		700		210				0.0004652002				394.2923080588		414.12527386		111.6276207953		23.441800367

		800		220				0.0009531018				451.14587629		430.4397637136		116.0251975717		25.5255434658

		900		242				0.000907921				445.8811067921		485.6233729167		130.8999598504		31.6777902838

		1000		265				0.0018859117				559.8431356681		494.3523320235		133.2528540073		35.3120063119

		1100		320				0.0011778304				477.3327536102		459.0866527594		123.7469771134		39.5990326763

		1200		360				0				340.084069		385.8336305367		104.0015978696		37.4405752331

		1250		360				0				340.084069		366.6900027127		98.8414259065		35.5829133263

		1300		360				0.0006849744				419.9018701382		330.7157172985		89.1445439626		32.0920358265

		1340		370				-0.0009261642				232.1612127573		406.1302494583		109.4725590097		40.5048468336

		1400		350				0.0019415601				566.3276654796		476.1236394072		128.339303168		44.9187561088

		1500		425				0.0024869663				629.8820399848		512.0979248215		138.0361851119		58.6653786725

		1600		545				0				340.084069		524.2129380294		141.3017914046		77.0094763155

		1650		545				0.0022534633				602.6727051034		556.408443317		149.9801017672		81.7391554631

		1700		610				0.0033158451				726.4685558477		606.9841233817		163.6127950417		99.8038049754

		1750		720				0.004462871				860.1277022185		662.1569648389		178.4846548704		128.5089515067

		1800		900				0.0057536414		573.1709485689		1010.5369200393		722.344834395		194.7083182408		175.2374864167

		1850		1200				0.0039636361		787.9999984165		801.9535044061		788		299.9146966906		359.8976360287

		1875		1325				0.0081638143		947.8794063017		1291.3864034014		9849		4454.300024206		5901.9475320729

		1900		1625				0.0054737558		1263		977.9227689275		1263		678.7447404561		1102.9602032412

		1920		1813				0.0091635537		1550		1407.8827399533		1550		956.241226229		1733.6653431532

		1925		1898				0.0091650527		1735.1937089219		1408.0574127058		1735		1107.9455155213		2102.8805884595

		1930		1987				0.0107723097		1715.7		1595.3457755364		1716		1134.2776323723		2253.8096555238

		1940		2213				0.0128321278		1915.2458327849		1835.3695728238		1915		1356.2419768908		3001.3634948594

		1950		2516				0.0185120682		2138		2497.2342839775		2138		1622.3420459675		4081.8125876543

		1955		2760				0.0180052303		2505		2438.1741422747		2505		1967.5492534914		5430.4359396363

		1960		3020				0.0199031306		2792		2659.3302000441		2792		2269.9508627653		6855.2516055512

		1965		3336				0.0206039297		3251				3251		2735.9059969271		9126.9824057487

		1970		3698				0.0196119455		3768				3768		3282.2998704982		12137.9449211022

		1975		4079				0.0173205393		4119				4119		3714.0035376737		15149.420430171

		1980		4448				0.0173460625		4533				4533		4230.7698407945		18818.4642518539

		1985		4851				0.0174022754		4797				4797		4634.3257654761		22481.1142883246

		1990		5292				0.017		5204				5204		5204		27539.568

		1995		5761.4907169679				0.017						5641.4908271424		5839.5185982404		33644.3321953235

		2000		6272.6332731874				0.017						6103.0146143652		6538.9908427924		41016.6915335672

		WORLD GDP PER CAPITA AS A FUNCTION OF POPULATION GROWTH, 1820-1960

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9270193167

		R Square		0.8593648135

		Adjusted R Square		0.8437386817

		Standard Error		276.8767973271

		Observations		11

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		4215986.47825846		4215986.47825846		54.9953643672		0.0000403496

		Residual		9		689946.848083176		76660.7608981307

		Total		10		4905933.32634163

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		340.0840686044		192.8602998452		1.7633700086		0.1116677028		-96.1965726165		776.3647098253		-96.1965726165		776.3647098253

		Pop. Gr. (% per Year)		116526.668574499		15713.1149831209		7.4158859462		0.0000403496		80981.1058748845		152072.231274114		80981.1058748845		152072.231274114

		Year		Kremer (1993)
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		ESTIMATES OF HUMAN POPULATIONS

		(millions)

		Year		Years before present		Deevey (1960)		McEvedy and Jones (1978)		Durand (1977)		Clark (1977)		Biraben (1979)		Blaxter (1986)		United Nations (1992a)		Kremer (1993)		Kremer Growth

		-1000000		1002000		0.125														0.125		0.0000029706

		-300000		302000		1														1		0.0000043853

		-25000		27000		3.34														3.34		0.0000120216

		-10000		12000				4												4		0.0000588915

		-8000		10000		5.32														4.5		0.0000351202

		-5000		7000				5								40				5		0.0003364722

		-4000		6000		86.5		7												7		0.0006931472

		-3000		5000				14												14		0.0006567795

		-2000		4000				27												27		0.0007192052

		-1600		3600												70				36		0.0005475068

		-1000		3000				50												50		0.0015374235

		-800		2800												100				68		0.0012855416

		-500		2500				100												100		0.0020701417

		-400		2400										153		162				123		0.0009922547

		-200		2200				150						225		231				150		0.0006227022

		1		1999		133		170		300				252		255				170		0.000451163

		14		1986								256								171		0.0005664544

		200		1800				190						257		256				190		0

		350		1650								254								190		0

		400		1600				190						206		206				190		0.0002597549

		500		1500				190						207						195		0.0002531781

		600		1400				200				237		208		206				200		0.0004879016

		700		1300				210						206		207				210		0.0004652002

		800		1200				220				261		224		224				220		0.0009531018

		900		1100				240						222		226				242		0.000907921

		1000		1000				265		310		280		253		254				265		0.0018859117

		1100		900				320						299		301				320		0.0011778304

		1200		800				360				384		400		400				360		0

		1250		750										417						360		0

		1300		700				360						431		432				360		0.0006849744

		1340		660								378		442						370		-0.0009261642

		1400		600				350						375		374				350		0.0019415601

		1500		500				425		490		427		461		460				425		0.0024869663

		1600		400				545				498		578		579				545		0

		1650		350		545		545				516								545		0.0022534633

		1700		300				610				641		680		679				610		0.0033158451

		1750		250		728		720		770		731		771		770				720		0.004462871

		1800		200		906		900				890		954		954				900		0.0057536414

		1850		150				1200				1190		1241		1241				1200		0.0039636361

		1875		125				1325												1325		0.0081638143

		1900		100		1610		1625		1680		1668		1634		1633				1625		0.0054737558

		1920		80																1813		0.0091635537

		1925		75				2000												1898		0.0091650527

		1930		70																1987		0.0107723097

		1940		60																2213		0.0128321278

		1950		50		2400		2500						2530		2513		2516		2516		0.0185120682

		1955		45														2752		2760		0.0180052303

		1960		40														3020		3020		0.0199031306

		1965		35														3336		3336		0.0206039297

		1970		30										3637				3698		3698		0.0196119455

		1975		25				3900		4000								4079		4079		0.0173205393

		1980		20												4415		4448		4448		0.0173460625

		1985		15														4851		4851		0.0174022754

		1990		10														5292		5292

		1995		5														5761.4907169679		5761.4907169679

		2000		0														6272.6332731874		6272.6332731874

		Joel E. Cohen (1995), How Many People Can the Earth Support? (New York: W.W. Norton: 0393038629).

		Edward S. Deevey (1960), "The Human Population," Scientific American 203:9 (September), pp. 195-204.

		Colin McEvedy and Richard Jones (1978), Atlas of World Population History (New York: Viking Penguin: ).

		John Durand (1977), "Historical Estimates of World Population: An Evaluation," Population and Development Review 11:3 (Fall), pp. 399-440.

		Colin Clark (1977), Population Growth and Land Use 2d. Ed. (London: Macmillan: ).

		Jean-Noel Biraben (1979), "Essai sur l'evolution du nombre des hommes," Population 34:1, pp. 13-25.

		Kenneth Blaxter (1986), People, Food, and Resources (Cambridge: Cambridge University Press: ).

		United Nations (1992), Long_range World Population Projections: Two Centuries of Population Growth, 1950-2150 (New York: United Nations: ).

		Michael Kremer (1993), "Population Growth and Technical Change: One Million B.C. to 1990," Quarterly Journal of Economics 103:3 (August), pp. 681-716.

		Year		Human Population (Kremer Series)				Rate of Population Growth		MaddisonGDP per Capita (1990 International $)		Predicted GDP per Capita as a Function of Population Growth		3-data point average spliced to Maddison series		Transformed to allow for four-fold extra benefit of post-1800 technical change		"World GDP" (at 1990 international prices); billions of dollars

		-1000000		0.125				0.0000029706				340.430226801		340		91.6471258		0.0114558907

		-300000		1				0.0000043853				340.5950791761		340.8367362967		91.8726683784		0.0918726684

		-25000		3.34				0.0000120216				341.484902913		343.0088284399		92.4581566192		0.3088102431

		-10000		4				0.0000588915				346.9465032305		344.2026376256		92.779948327		0.3711197933

		-8000		4.5				0.0000351202				344.1765067333		356.805026113		96.1769268066		0.4327961706

		-5000		5				0.0003364722				379.2920683751		381.4409325578		102.8175445041		0.5140877225

		-4000		7				0.0006931472				420.854222565		405.5875706477		109.3262797355		0.7652839581

		-3000		14				0.0006567795				416.6164210029		420.4537729826		113.3334700754		1.5866685811

		-2000		27				0.0007192052				423.8906753799		414.7967744948		111.8086240399		3.0188328491

		-1600		36				0.0005475068				403.8832271014		449.002952764		121.0289120486		4.3570408338

		-1000		50				0.0015374235				519.2349558106		471.000724196		126.9584194773		6.3479209739

		-800		68				0.0012855416				489.8839896761		530.1432648676		142.9003131981		9.7172212975

		-500		100				0.0020701417				581.310849116		508.967690933		137.192429409		13.7192429409

		-400		123				0.0009922547				455.708234007		483.2215283363		130.252541755		16.0210626359

		-200		150				0.0006227022				412.6455018859		420.3367815		113.3019349779		16.9952902467

		1		170				0.000451163				392.6566086072		403.7977465692		108.8438319929		18.5034514388

		14		171				0.0005664544				406.0911292145		379.6106022739		102.3241782989		17.4974344891

		200		190				0				340.084069		362.0864224048		97.6005291312		18.5441005349

		350		190				0				340.084069		350.1735280382		94.3894040469		17.9339867689

		400		190				0.0002597549				370.3524461147		360.0075300904		97.0401629386		18.4376309583

		500		195				0.0002531781				369.5860751564		378.9587195008		102.1484630562		19.918950296

		600		200				0.0004879016				396.9376372312		386.9386734822		104.2994626044		20.8598925209

		700		210				0.0004652002				394.2923080588		414.12527386		111.6276207953		23.441800367

		800		220				0.0009531018				451.14587629		430.4397637136		116.0251975717		25.5255434658

		900		242				0.000907921				445.8811067921		485.6233729167		130.8999598504		31.6777902838

		1000		265				0.0018859117				559.8431356681		494.3523320235		133.2528540073		35.3120063119

		1100		320				0.0011778304				477.3327536102		459.0866527594		123.7469771134		39.5990326763

		1200		360				0				340.084069		385.8336305367		104.0015978696		37.4405752331

		1250		360				0				340.084069		366.6900027127		98.8414259065		35.5829133263

		1300		360				0.0006849744				419.9018701382		330.7157172985		89.1445439626		32.0920358265

		1340		370				-0.0009261642				232.1612127573		406.1302494583		109.4725590097		40.5048468336

		1400		350				0.0019415601				566.3276654796		476.1236394072		128.339303168		44.9187561088

		1500		425				0.0024869663				629.8820399848		512.0979248215		138.0361851119		58.6653786725

		1600		545				0				340.084069		524.2129380294		141.3017914046		77.0094763155

		1650		545				0.0022534633				602.6727051034		556.408443317		149.9801017672		81.7391554631

		1700		610				0.0033158451				726.4685558477		606.9841233817		163.6127950417		99.8038049754

		1750		720				0.004462871				860.1277022185		662.1569648389		178.4846548704		128.5089515067

		1800		900				0.0057536414		573.1709485689		1010.5369200393		722.344834395		194.7083182408		175.2374864167

		1850		1200				0.0039636361		787.9999984165		801.9535044061		788		299.9146966906		359.8976360287

		1875		1325				0.0081638143		947.8794063017		1291.3864034014		948		428.741641075		568.0826744243

		1900		1625				0.0054737558		1263		977.9227689275		1263		678.7447404561		1102.9602032412

		1920		1813				0.0091635537		1550		1407.8827399533		1550		956.241226229		1733.6653431532

		1925		1898				0.0091650527		1735.1937089219		1408.0574127058		1735		1107.9455155213		2102.8805884595

		1930		1987				0.0107723097		1715.7		1595.3457755364		1716		1134.2776323723		2253.8096555238

		1940		2213				0.0128321278		1915.2458327849		1835.3695728238		1915		1356.2419768908		3001.3634948594

		1950		2516				0.0185120682		2138		2497.2342839775		2138		1622.3420459675		4081.8125876543

		1955		2760				0.0180052303		2505		2438.1741422747		2505		1967.5492534914		5430.4359396363

		1960		3020				0.0199031306		2792		2659.3302000441		2792		2269.9508627653		6855.2516055512

		1965		3336				0.0206039297		3251				3251		2735.9059969271		9126.9824057487

		1970		3698				0.0196119455		3768				3768		3282.2998704982		12137.9449211022

		1975		4079				0.0173205393		4119				4119		3714.0035376737		15149.420430171

		1980		4448				0.0173460625		4533				4533		4230.7698407945		18818.4642518539

		1985		4851				0.0174022754		4797				4797		4634.3257654761		22481.1142883246

		1990		5292				0.017		5204				5204		5204		27539.568

		1995		5761.4907169679				0.017						5641.4908271424		5839.5185982404		33644.3321953235

		2000		6272.6332731874				0.017						6103.0146143652		6538.9908427924		41016.6915335672

		WORLD GDP PER CAPITA AS A FUNCTION OF POPULATION GROWTH, 1820-1960

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9270193167

		R Square		0.8593648135

		Adjusted R Square		0.8437386817

		Standard Error		276.8767973271

		Observations		11

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		4215986.47825846		4215986.47825846		54.9953643672		0.0000403496

		Residual		9		689946.848083176		76660.7608981307

		Total		10		4905933.32634163

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		340.0840686044		192.8602998452		1.7633700086		0.1116677028		-96.1965726165		776.3647098253		-96.1965726165		776.3647098253

		Pop. Gr. (% per Year)		116526.668574499		15713.1149831209		7.4158859462		0.0000403496		80981.1058748845		152072.231274114		80981.1058748845		152072.231274114

		Year		Kremer (1993)
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				1990 International Dollars										Billions of 1990 International Dollars

				WORLD GDP PER CAPITA										TOTAL WORLD REAL GDP

		Year		Years Before Present		Preferred		Ex-Nordhaus		Constant Pre-1500 GDP per Capita				Year		Years Before Present		Preferred		Ex-Nordhaus		Constant Pre-1500 GDP per Capita

		-1000000		1002000		92		340		115				-1000000		1002000		0.01		0.04		0.01

		-300000		302000		92		341		115				-300000		302000		0.09		0.34		0.11

		-25000		27000		92		343		115				-25000		27000		0.31		1.15		0.38

		-10000		12000		93		344		115				-10000		12000		0.37		1.38		0.46

		-8000		10000		96		357		115				-8000		10000		0.43		1.61		0.52

		-5000		7000		103		381		115				-5000		7000		0.51		1.91		0.57

		-4000		6000		109		406		115				-4000		6000		0.77		2.84		0.80

		-3000		5000		113		420		115				-3000		5000		1.59		5.89		1.60

		-2000		4000		112		415		115				-2000		4000		3.02		11.20		3.09

		-1600		3600		121		449		115				-1600		3600		4.36		16.16		4.12

		-1000		3000		127		471		115				-1000		3000		6.35		23.55		5.73

		-800		2800		143		530		115				-800		2800		9.72		36.05		7.79

		-500		2500		137		509		115				-500		2500		13.72		50.90		11.46

		-400		2400		130		483		115				-400		2400		16.02		59.44		14.09

		-200		2200		113		420		115				-200		2200		17.00		63.05		17.19

		1		1999		109		404		115				1		1999		18.50		68.65		19.48

		14		1986		102		380		115				14		1986		17.50		64.91		19.59

		200		1800		98		362		115				200		1800		18.54		68.80		21.77

		350		1650		94		350		115				350		1650		17.93		66.53		21.77

		400		1600		97		360		115				400		1600		18.44		68.40		21.77

		500		1500		102		379		115				500		1500		19.92		73.90		22.34

		600		1400		104		387		115				600		1400		20.86		77.39		22.92

		700		1300		112		414		115				700		1300		23.44		86.97		24.06

		800		1200		116		430		115				800		1200		25.53		94.70		25.21

		900		1100		131		486		115				900		1100		31.68		117.52		27.73

		1000		1000		133		494		115				1000		1000		35.31		131.00		30.36

		1100		900		124		459		115				1100		900		39.60		146.91		36.67

		1200		800		104		386		115				1200		800		37.44		138.90		41.25

		1250		750		99		367		115				1250		750		35.58		132.01		41.25

		1300		700		89		331		115				1300		700		32.09		119.06		41.25

		1340		660		109		406		115				1340		660		40.50		150.27		42.39

		1400		600		128		476		115				1400		600		44.92		166.64		40.10

		1500		500		138		512		115				1500		500		58.67		217.64		48.70

		1600		400		141		524		140				1600		400		77.01		285.70		76.41

		1650		350		150		556		155				1650		350		81.74		303.24		84.53

		1700		300		164		607		172				1700		300		99.80		370.26		104.67

		1750		250		178		662		190				1750		250		128.51		476.75		136.67

		1800		200		195		722		210				1800		200		175.24		650.11		189.00

		1850		150		300		788		300				1850		150		359.90		945.60		359.90

		1875		125		429		948		429				1875		125		568.08		1256.10		568.08

		1900		100		679		1263		679				1900		100		1102.96		2052.38		1102.96

		1920		80		956		1550		956				1920		80		1733.67		2810.15		1733.67

		1925		75		1108		1735		1108				1925		75		2102.88		3293.03		2102.88

		1930		70		1134		1716		1134				1930		70		2253.81		3409.69		2253.81

		1940		60		1356		1915		1356				1940		60		3001.36		4237.90		3001.36

		1950		50		1622		2138		1622				1950		50		4081.81		5379.21		4081.81

		1955		45		1968		2505		1968				1955		45		5430.44		6913.80		5430.44

		1960		40		2270		2792		2270				1960		40		6855.25		8431.84		6855.25

		1965		35		2736		3251		2736				1965		35		9126.98		10845.34		9126.98

		1970		30		3282		3768		3282				1970		30		12137.94		13934.06		12137.94

		1975		25		3714		4119		3714				1975		25		15149.42		16801.40		15149.42

		1980		20		4231		4533		4231				1980		20		18818.46		20162.78		18818.46

		1985		15		4634		4797		4634				1985		15		22481.11		23270.25		22481.11

		1990		10		5204		5204		5204				1990		10		27539.57		27539.57		27539.57

		1995		5		5840		5641		5840				1995		5		33644.33		32503.40		33644.33

		2000		0		6539		6103		6539				2000		0		41016.69		38281.97		41016.69
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		ESTIMATES OF HUMAN POPULATIONS

		(millions)

		Year		Years before present		Deevey (1960)		McEvedy and Jones (1978)		Durand (1977)		Clark (1977)		Biraben (1979)		Blaxter (1986)		United Nations (1992a)		Kremer (1993)		Kremer Growth

		-1000000		1002000		0.125														0.125		0.0000029706

		-300000		302000		1														1		0.0000043853

		-25000		27000		3.34														3.34		0.0000120216

		-10000		12000				4												4		0.0000588915

		-8000		10000		5.32														4.5		0.0000351202

		-5000		7000				5								40				5		0.0003364722

		-4000		6000		86.5		7												7		0.0006931472

		-3000		5000				14												14		0.0006567795

		-2000		4000				27												27		0.0007192052

		-1600		3600												70				36		0.0005475068

		-1000		3000				50												50		0.0015374235

		-800		2800												100				68		0.0012855416

		-500		2500				100												100		0.0020701417

		-400		2400										153		162				123		0.0009922547

		-200		2200				150						225		231				150		0.0006227022

		1		1999		133		170		300				252		255				170		0.000451163

		14		1986								256								171		0.0005664544

		200		1800				190						257		256				190		0

		350		1650								254								190		0

		400		1600				190						206		206				190		0.0002597549

		500		1500				190						207						195		0.0002531781

		600		1400				200				237		208		206				200		0.0004879016

		700		1300				210						206		207				210		0.0004652002

		800		1200				220				261		224		224				220		0.0009531018

		900		1100				240						222		226				242		0.000907921

		1000		1000				265		310		280		253		254				265		0.0018859117

		1100		900				320						299		301				320		0.0011778304

		1200		800				360				384		400		400				360		0

		1250		750										417						360		0

		1300		700				360						431		432				360		0.0006849744

		1340		660								378		442						370		-0.0009261642

		1400		600				350						375		374				350		0.0019415601

		1500		500				425		490		427		461		460				425		0.0024869663

		1600		400				545				498		578		579				545		0

		1650		350		545		545				516								545		0.0022534633

		1700		300				610				641		680		679				610		0.0033158451

		1750		250		728		720		770		731		771		770				720		0.004462871

		1800		200		906		900				890		954		954				900		0.0057536414

		1850		150				1200				1190		1241		1241				1200		0.0039636361

		1875		125				1325												1325		0.0081638143

		1900		100		1610		1625		1680		1668		1634		1633				1625		0.0054737558

		1920		80																1813		0.0091635537

		1925		75				2000												1898		0.0091650527

		1930		70																1987		0.0107723097

		1940		60																2213		0.0128321278

		1950		50		2400		2500						2530		2513		2516		2516		0.0185120682

		1955		45														2752		2760		0.0180052303

		1960		40														3020		3020		0.0199031306

		1965		35														3336		3336		0.0206039297

		1970		30										3637				3698		3698		0.0196119455

		1975		25				3900		4000								4079		4079		0.0173205393

		1980		20												4415		4448		4448		0.0173460625

		1985		15														4851		4851		0.0174022754

		1990		10														5292		5292

		1995		5														5761.4907169679		5761.4907169679

		2000		0														6272.6332731874		6272.6332731874

		Joel E. Cohen (1995), How Many People Can the Earth Support? (New York: W.W. Norton: 0393038629).

		Edward S. Deevey (1960), "The Human Population," Scientific American 203:9 (September), pp. 195-204.

		Colin McEvedy and Richard Jones (1978), Atlas of World Population History (New York: Viking Penguin: ).

		John Durand (1977), "Historical Estimates of World Population: An Evaluation," Population and Development Review 11:3 (Fall), pp. 399-440.

		Colin Clark (1977), Population Growth and Land Use 2d. Ed. (London: Macmillan: ).

		Jean-Noel Biraben (1979), "Essai sur l'evolution du nombre des hommes," Population 34:1, pp. 13-25.

		Kenneth Blaxter (1986), People, Food, and Resources (Cambridge: Cambridge University Press: ).

		United Nations (1992), Long_range World Population Projections: Two Centuries of Population Growth, 1950-2150 (New York: United Nations: ).

		Michael Kremer (1993), "Population Growth and Technical Change: One Million B.C. to 1990," Quarterly Journal of Economics 103:3 (August), pp. 681-716.

		Year		Human Population (Kremer Series)				Rate of Population Growth		MaddisonGDP per Capita (1990 International $)		Predicted GDP per Capita as a Function of Population Growth		3-data point average spliced to Maddison series		Transformed to allow for four-fold extra benefit of post-1800 technical change		"World GDP" (at 1990 international prices); billions of dollars

		-1000000		0.125				0.0000029706				340.430226801		340		91.6471258		0.0114558907

		-300000		1				0.0000043853				340.5950791761		340.8367362967		91.8726683784		0.0918726684

		-25000		3.34				0.0000120216				341.484902913		343.0088284399		92.4581566192		0.3088102431

		-10000		4				0.0000588915				346.9465032305		344.2026376256		92.779948327		0.3711197933

		-8000		4.5				0.0000351202				344.1765067333		356.805026113		96.1769268066		0.4327961706

		-5000		5				0.0003364722				379.2920683751		381.4409325578		102.8175445041		0.5140877225

		-4000		7				0.0006931472				420.854222565		405.5875706477		109.3262797355		0.7652839581

		-3000		14				0.0006567795				416.6164210029		420.4537729826		113.3334700754		1.5866685811

		-2000		27				0.0007192052				423.8906753799		414.7967744948		111.8086240399		3.0188328491

		-1600		36				0.0005475068				403.8832271014		449.002952764		121.0289120486		4.3570408338

		-1000		50				0.0015374235				519.2349558106		471.000724196		126.9584194773		6.3479209739

		-800		68				0.0012855416				489.8839896761		530.1432648676		142.9003131981		9.7172212975

		-500		100				0.0020701417				581.310849116		508.967690933		137.192429409		13.7192429409

		-400		123				0.0009922547				455.708234007		483.2215283363		130.252541755		16.0210626359

		-200		150				0.0006227022				412.6455018859		420.3367815		113.3019349779		16.9952902467

		1		170				0.000451163				392.6566086072		403.7977465692		108.8438319929		18.5034514388

		14		171				0.0005664544				406.0911292145		379.6106022739		102.3241782989		17.4974344891

		200		190				0				340.084069		362.0864224048		97.6005291312		18.5441005349

		350		190				0				340.084069		350.1735280382		94.3894040469		17.9339867689

		400		190				0.0002597549				370.3524461147		360.0075300904		97.0401629386		18.4376309583

		500		195				0.0002531781				369.5860751564		378.9587195008		102.1484630562		19.918950296

		600		200				0.0004879016				396.9376372312		386.9386734822		104.2994626044		20.8598925209

		700		210				0.0004652002				394.2923080588		414.12527386		111.6276207953		23.441800367

		800		220				0.0009531018				451.14587629		430.4397637136		116.0251975717		25.5255434658

		900		242				0.000907921				445.8811067921		485.6233729167		130.8999598504		31.6777902838

		1000		265				0.0018859117				559.8431356681		494.3523320235		133.2528540073		35.3120063119

		1100		320				0.0011778304				477.3327536102		459.0866527594		123.7469771134		39.5990326763

		1200		360				0				340.084069		385.8336305367		104.0015978696		37.4405752331

		1250		360				0				340.084069		366.6900027127		98.8414259065		35.5829133263

		1300		360				0.0006849744				419.9018701382		330.7157172985		89.1445439626		32.0920358265

		1340		370				-0.0009261642				232.1612127573		406.1302494583		109.4725590097		40.5048468336

		1400		350				0.0019415601				566.3276654796		476.1236394072		128.339303168		44.9187561088

		1500		425				0.0024869663				629.8820399848		512.0979248215		138.0361851119		58.6653786725

		1600		545				0				340.084069		524.2129380294		141.3017914046		77.0094763155

		1650		545				0.0022534633				602.6727051034		556.408443317		149.9801017672		81.7391554631

		1700		610				0.0033158451				726.4685558477		606.9841233817		163.6127950417		99.8038049754

		1750		720				0.004462871				860.1277022185		662.1569648389		178.4846548704		128.5089515067

		1800		900				0.0057536414		573.1709485689		1010.5369200393		722.344834395		194.7083182408		175.2374864167

		1850		1200				0.0039636361		787.9999984165		801.9535044061		788		299.9146966906		359.8976360287

		1875		1325				0.0081638143		947.8794063017		1291.3864034014		948		428.741641075		568.0826744243

		1900		1625				0.0054737558		1263		977.9227689275		1263		678.7447404561		1102.9602032412

		1920		1813				0.0091635537		1550		1407.8827399533		1550		956.241226229		1733.6653431532

		1925		1898				0.0091650527		1735.1937089219		1408.0574127058		1735		1107.9455155213		2102.8805884595

		1930		1987				0.0107723097		1715.7		1595.3457755364		1716		1134.2776323723		2253.8096555238

		1940		2213				0.0128321278		1915.2458327849		1835.3695728238		1915		1356.2419768908		3001.3634948594

		1950		2516				0.0185120682		2138		2497.2342839775		2138		1622.3420459675		4081.8125876543

		1955		2760				0.0180052303		2505		2438.1741422747		2505		1967.5492534914		5430.4359396363

		1960		3020				0.0199031306		2792		2659.3302000441		2792		2269.9508627653		6855.2516055512

		1965		3336				0.0206039297		3251				3251		2735.9059969271		9126.9824057487

		1970		3698				0.0196119455		3768				3768		3282.2998704982		12137.9449211022

		1975		4079				0.0173205393		4119				4119		3714.0035376737		15149.420430171

		1980		4448				0.0173460625		4533				4533		4230.7698407945		18818.4642518539

		1985		4851				0.0174022754		4797				4797		4634.3257654761		22481.1142883246

		1990		5292				0.017		5204				5204		5204		27539.568

		1995		5761.4907169679				0.017						5641.4908271424		5839.5185982404		33644.3321953235

		2000		6272.6332731874				0.017						6103.0146143652		6538.9908427924		41016.6915335672

		WORLD GDP PER CAPITA AS A FUNCTION OF POPULATION GROWTH, 1820-1960

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9270193167

		R Square		0.8593648135

		Adjusted R Square		0.8437386817

		Standard Error		276.8767973271

		Observations		11

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		4215986.47825846		4215986.47825846		54.9953643672		0.0000403496

		Residual		9		689946.848083176		76660.7608981307

		Total		10		4905933.32634163

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		340.0840686044		192.8602998452		1.7633700086		0.1116677028		-96.1965726165		776.3647098253		-96.1965726165		776.3647098253

		Pop. Gr. (% per Year)		116526.668574499		15713.1149831209		7.4158859462		0.0000403496		80981.1058748845		152072.231274114		80981.1058748845		152072.231274114
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				WORLD GDP PER CAPITA										TOTAL WORLD REAL GDP

		Year		Years Before Present		Preferred		Ex-Nordhaus		Constant Pre-1500 GDP per Capita				Year		Years Before Present		Preferred		Ex-Nordhaus		Constant Pre-1500 GDP per Capita

		-1000000		1002000		92		340		115				-1000000		1002000		0.01		0.04		0.01

		-300000		302000		92		341		115				-300000		302000		0.09		0.34		0.11

		-25000		27000		92		343		115				-25000		27000		0.31		1.15		0.38

		-10000		12000		93		344		115				-10000		12000		0.37		1.38		0.46

		-8000		10000		96		357		115				-8000		10000		0.43		1.61		0.52

		-5000		7000		103		381		115				-5000		7000		0.51		1.91		0.57

		-4000		6000		109		406		115				-4000		6000		0.77		2.84		0.80

		-3000		5000		113		420		115				-3000		5000		1.59		5.89		1.60

		-2000		4000		112		415		115				-2000		4000		3.02		11.20		3.09

		-1600		3600		121		449		115				-1600		3600		4.36		16.16		4.12

		-1000		3000		127		471		115				-1000		3000		6.35		23.55		5.73

		-800		2800		143		530		115				-800		2800		9.72		36.05		7.79

		-500		2500		137		509		115				-500		2500		13.72		50.90		11.46

		-400		2400		130		483		115				-400		2400		16.02		59.44		14.09

		-200		2200		113		420		115				-200		2200		17.00		63.05		17.19

		1		1999		109		404		115				1		1999		18.50		68.65		19.48

		14		1986		102		380		115				14		1986		17.50		64.91		19.59

		200		1800		98		362		115				200		1800		18.54		68.80		21.77

		350		1650		94		350		115				350		1650		17.93		66.53		21.77

		400		1600		97		360		115				400		1600		18.44		68.40		21.77

		500		1500		102		379		115				500		1500		19.92		73.90		22.34

		600		1400		104		387		115				600		1400		20.86		77.39		22.92

		700		1300		112		414		115				700		1300		23.44		86.97		24.06

		800		1200		116		430		115				800		1200		25.53		94.70		25.21

		900		1100		131		486		115				900		1100		31.68		117.52		27.73

		1000		1000		133		494		115				1000		1000		35.31		131.00		30.36

		1100		900		124		459		115				1100		900		39.60		146.91		36.67

		1200		800		104		386		115				1200		800		37.44		138.90		41.25

		1250		750		99		367		115				1250		750		35.58		132.01		41.25

		1300		700		89		331		115				1300		700		32.09		119.06		41.25

		1340		660		109		406		115				1340		660		40.50		150.27		42.39

		1400		600		128		476		115				1400		600		44.92		166.64		40.10

		1500		500		138		512		115				1500		500		58.67		217.64		48.70

		1600		400		141		524		140				1600		400		77.01		285.70		76.41

		1650		350		150		556		155				1650		350		81.74		303.24		84.53

		1700		300		164		607		172				1700		300		99.80		370.26		104.67

		1750		250		178		662		190				1750		250		128.51		476.75		136.67

		1800		200		195		722		210				1800		200		175.24		650.11		189.00

		1850		150		300		788		300				1850		150		359.90		945.60		359.90

		1875		125		429		948		429				1875		125		568.08		1256.10		568.08

		1900		100		679		1263		679				1900		100		1102.96		2052.38		1102.96

		1920		80		956		1550		956				1920		80		1733.67		2810.15		1733.67

		1925		75		1108		1735		1108				1925		75		2102.88		3293.03		2102.88

		1930		70		1134		1716		1134				1930		70		2253.81		3409.69		2253.81

		1940		60		1356		1915		1356				1940		60		3001.36		4237.90		3001.36

		1950		50		1622		2138		1622				1950		50		4081.81		5379.21		4081.81

		1955		45		1968		2505		1968				1955		45		5430.44		6913.80		5430.44

		1960		40		2270		2792		2270				1960		40		6855.25		8431.84		6855.25

		1965		35		2736		3251		2736				1965		35		9126.98		10845.34		9126.98

		1970		30		3282		3768		3282				1970		30		12137.94		13934.06		12137.94

		1975		25		3714		4119		3714				1975		25		15149.42		16801.40		15149.42

		1980		20		4231		4533		4231				1980		20		18818.46		20162.78		18818.46

		1985		15		4634		4797		4634				1985		15		22481.11		23270.25		22481.11

		1990		10		5204		5204		5204				1990		10		27539.57		27539.57		27539.57

		1995		5		5840		5641		5840				1995		5		33644.33		32503.40		33644.33

		2000		0		6539		6103		6539				2000		0		41016.69		38281.97		41016.69
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Sheet1

		ESTIMATES OF HUMAN POPULATIONS

		(millions)

		Year		Years before present		Deevey (1960)		McEvedy and Jones (1978)		Durand (1977)		Clark (1977)		Biraben (1979)		Blaxter (1986)		United Nations (1992a)		Kremer (1993)		Kremer Growth

		-1000000		1002000		0.125														0.125		0.0000029706

		-300000		302000		1														1		0.0000043853

		-25000		27000		3.34														3.34		0.0000120216

		-10000		12000				4												4		0.0000588915

		-8000		10000		5.32														4.5		0.0000351202

		-5000		7000				5								40				5		0.0003364722

		-4000		6000		86.5		7												7		0.0006931472

		-3000		5000				14												14		0.0006567795

		-2000		4000				27												27		0.0007192052

		-1600		3600												70				36		0.0005475068

		-1000		3000				50												50		0.0015374235

		-800		2800												100				68		0.0012855416

		-500		2500				100												100		0.0020701417

		-400		2400										153		162				123		0.0009922547

		-200		2200				150						225		231				150		0.0006227022

		1		1999		133		170		300				252		255				170		0.000451163

		14		1986								256								171		0.0005664544

		200		1800				190						257		256				190		0

		350		1650								254								190		0

		400		1600				190						206		206				190		0.0002597549

		500		1500				190						207						195		0.0002531781

		600		1400				200				237		208		206				200		0.0004879016

		700		1300				210						206		207				210		0.0004652002

		800		1200				220				261		224		224				220		0.0009531018

		900		1100				240						222		226				242		0.000907921

		1000		1000				265		310		280		253		254				265		0.0018859117

		1100		900				320						299		301				320		0.0011778304

		1200		800				360				384		400		400				360		0

		1250		750										417						360		0

		1300		700				360						431		432				360		0.0006849744

		1340		660								378		442						370		-0.0009261642

		1400		600				350						375		374				350		0.0019415601

		1500		500				425		490		427		461		460				425		0.0024869663

		1600		400				545				498		578		579				545		0

		1650		350		545		545				516								545		0.0022534633

		1700		300				610				641		680		679				610		0.0033158451

		1750		250		728		720		770		731		771		770				720		0.004462871

		1800		200		906		900				890		954		954				900		0.0057536414

		1850		150				1200				1190		1241		1241				1200		0.0039636361

		1875		125				1325												1325		0.0081638143

		1900		100		1610		1625		1680		1668		1634		1633				1625		0.0054737558

		1920		80																1813		0.0091635537

		1925		75				2000												1898		0.0091650527

		1930		70																1987		0.0107723097

		1940		60																2213		0.0128321278

		1950		50		2400		2500						2530		2513		2516		2516		0.0185120682

		1955		45														2752		2760		0.0180052303

		1960		40														3020		3020		0.0199031306

		1965		35														3336		3336		0.0206039297

		1970		30										3637				3698		3698		0.0196119455

		1975		25				3900		4000								4079		4079		0.0173205393

		1980		20												4415		4448		4448		0.0173460625

		1985		15														4851		4851		0.0174022754

		1990		10														5292		5292

		1995		5														5761.4907169679		5761.4907169679

		2000		0														6272.6332731874		6272.6332731874

		Joel E. Cohen (1995), How Many People Can the Earth Support? (New York: W.W. Norton: 0393038629).

		Edward S. Deevey (1960), "The Human Population," Scientific American 203:9 (September), pp. 195-204.

		Colin McEvedy and Richard Jones (1978), Atlas of World Population History (New York: Viking Penguin: ).

		John Durand (1977), "Historical Estimates of World Population: An Evaluation," Population and Development Review 11:3 (Fall), pp. 399-440.

		Colin Clark (1977), Population Growth and Land Use 2d. Ed. (London: Macmillan: ).

		Jean-Noel Biraben (1979), "Essai sur l'evolution du nombre des hommes," Population 34:1, pp. 13-25.

		Kenneth Blaxter (1986), People, Food, and Resources (Cambridge: Cambridge University Press: ).

		United Nations (1992), Long_range World Population Projections: Two Centuries of Population Growth, 1950-2150 (New York: United Nations: ).

		Michael Kremer (1993), "Population Growth and Technical Change: One Million B.C. to 1990," Quarterly Journal of Economics 103:3 (August), pp. 681-716.

		Year		Human Population (Kremer Series)				Rate of Population Growth		MaddisonGDP per Capita (1990 International $)		Predicted GDP per Capita as a Function of Population Growth		3-data point average spliced to Maddison series		Transformed to allow for four-fold extra benefit of post-1800 technical change		"World GDP" (at 1990 international prices); billions of dollars

		-1000000		0.125				0.0000029706				340.430226801		340		91.6471258		0.0114558907

		-300000		1				0.0000043853				340.5950791761		340.8367362967		91.8726683784		0.0918726684

		-25000		3.34				0.0000120216				341.484902913		343.0088284399		92.4581566192		0.3088102431

		-10000		4				0.0000588915				346.9465032305		344.2026376256		92.779948327		0.3711197933

		-8000		4.5				0.0000351202				344.1765067333		356.805026113		96.1769268066		0.4327961706

		-5000		5				0.0003364722				379.2920683751		381.4409325578		102.8175445041		0.5140877225

		-4000		7				0.0006931472				420.854222565		405.5875706477		109.3262797355		0.7652839581

		-3000		14				0.0006567795				416.6164210029		420.4537729826		113.3334700754		1.5866685811

		-2000		27				0.0007192052				423.8906753799		414.7967744948		111.8086240399		3.0188328491

		-1600		36				0.0005475068				403.8832271014		449.002952764		121.0289120486		4.3570408338

		-1000		50				0.0015374235				519.2349558106		471.000724196		126.9584194773		6.3479209739

		-800		68				0.0012855416				489.8839896761		530.1432648676		142.9003131981		9.7172212975

		-500		100				0.0020701417				581.310849116		508.967690933		137.192429409		13.7192429409

		-400		123				0.0009922547				455.708234007		483.2215283363		130.252541755		16.0210626359

		-200		150				0.0006227022				412.6455018859		420.3367815		113.3019349779		16.9952902467

		1		170				0.000451163				392.6566086072		403.7977465692		108.8438319929		18.5034514388

		14		171				0.0005664544				406.0911292145		379.6106022739		102.3241782989		17.4974344891

		200		190				0				340.084069		362.0864224048		97.6005291312		18.5441005349

		350		190				0				340.084069		350.1735280382		94.3894040469		17.9339867689

		400		190				0.0002597549				370.3524461147		360.0075300904		97.0401629386		18.4376309583

		500		195				0.0002531781				369.5860751564		378.9587195008		102.1484630562		19.918950296

		600		200				0.0004879016				396.9376372312		386.9386734822		104.2994626044		20.8598925209

		700		210				0.0004652002				394.2923080588		414.12527386		111.6276207953		23.441800367

		800		220				0.0009531018				451.14587629		430.4397637136		116.0251975717		25.5255434658

		900		242				0.000907921				445.8811067921		485.6233729167		130.8999598504		31.6777902838

		1000		265				0.0018859117				559.8431356681		494.3523320235		133.2528540073		35.3120063119

		1100		320				0.0011778304				477.3327536102		459.0866527594		123.7469771134		39.5990326763

		1200		360				0				340.084069		385.8336305367		104.0015978696		37.4405752331

		1250		360				0				340.084069		366.6900027127		98.8414259065		35.5829133263

		1300		360				0.0006849744				419.9018701382		330.7157172985		89.1445439626		32.0920358265

		1340		370				-0.0009261642				232.1612127573		406.1302494583		109.4725590097		40.5048468336

		1400		350				0.0019415601				566.3276654796		476.1236394072		128.339303168		44.9187561088

		1500		425				0.0024869663				629.8820399848		512.0979248215		138.0361851119		58.6653786725

		1600		545				0				340.084069		524.2129380294		141.3017914046		77.0094763155

		1650		545				0.0022534633				602.6727051034		556.408443317		149.9801017672		81.7391554631

		1700		610				0.0033158451				726.4685558477		606.9841233817		163.6127950417		99.8038049754

		1750		720				0.004462871				860.1277022185		662.1569648389		178.4846548704		128.5089515067

		1800		900				0.0057536414		573.1709485689		1010.5369200393		722.344834395		194.7083182408		175.2374864167

		1850		1200				0.0039636361		787.9999984165		801.9535044061		788		299.9146966906		359.8976360287

		1875		1325				0.0081638143		947.8794063017		1291.3864034014		9849		4454.300024206		5901.9475320729

		1900		1625				0.0054737558		1263		977.9227689275		1263		678.7447404561		1102.9602032412

		1920		1813				0.0091635537		1550		1407.8827399533		1550		956.241226229		1733.6653431532

		1925		1898				0.0091650527		1735.1937089219		1408.0574127058		1735		1107.9455155213		2102.8805884595

		1930		1987				0.0107723097		1715.7		1595.3457755364		1716		1134.2776323723		2253.8096555238

		1940		2213				0.0128321278		1915.2458327849		1835.3695728238		1915		1356.2419768908		3001.3634948594

		1950		2516				0.0185120682		2138		2497.2342839775		2138		1622.3420459675		4081.8125876543

		1955		2760				0.0180052303		2505		2438.1741422747		2505		1967.5492534914		5430.4359396363

		1960		3020				0.0199031306		2792		2659.3302000441		2792		2269.9508627653		6855.2516055512

		1965		3336				0.0206039297		3251				3251		2735.9059969271		9126.9824057487

		1970		3698				0.0196119455		3768				3768		3282.2998704982		12137.9449211022

		1975		4079				0.0173205393		4119				4119		3714.0035376737		15149.420430171

		1980		4448				0.0173460625		4533				4533		4230.7698407945		18818.4642518539

		1985		4851				0.0174022754		4797				4797		4634.3257654761		22481.1142883246

		1990		5292				0.017		5204				5204		5204		27539.568

		1995		5761.4907169679				0.017						5641.4908271424		5839.5185982404		33644.3321953235

		2000		6272.6332731874				0.017						6103.0146143652		6538.9908427924		41016.6915335672

		WORLD GDP PER CAPITA AS A FUNCTION OF POPULATION GROWTH, 1820-1960

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9270193167

		R Square		0.8593648135

		Adjusted R Square		0.8437386817

		Standard Error		276.8767973271

		Observations		11

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		4215986.47825846		4215986.47825846		54.9953643672		0.0000403496

		Residual		9		689946.848083176		76660.7608981307

		Total		10		4905933.32634163

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		340.0840686044		192.8602998452		1.7633700086		0.1116677028		-96.1965726165		776.3647098253		-96.1965726165		776.3647098253

		Pop. Gr. (% per Year)		116526.668574499		15713.1149831209		7.4158859462		0.0000403496		80981.1058748845		152072.231274114		80981.1058748845		152072.231274114

		Year		Kremer (1993)
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Population Growth as a Function of Population Level
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Annual Population Growth

Population Growth and Maddison-Concept GDP per Capita Since 1820
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