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"There be daily many things found out and daily more may be which our fore fathers never knew to be possible."

Sir Robert Filmer (1653).

When was the decisive break from the pre-indudtria world of dow
technological advance and stagnant living standards to the modern world of
congtant technological progress and steadily improving living sandards? Most
historians have assigned the dawn of the modern world to England in 1770.

There has followed along debate about the cause of the Industrid Revolution.
Here | argue that there was no significant break in 1770 from the earlier world.
That break only occurred later in the nineteenth century. Insteed the Indudtrid
Revolution was mogt likely the last of a series of localized growth spurts

stretching back to the Middle Ages, asin the Netherlands from 1500 to 1660, and
northern Italy in the fourteenth century. Accidents of demand, demography,

trade, and geography made this spurt seem different than what had come before —
but it was redly more of the same.



I ntroduction

To afirgt gpproximation the path of world income per capita between 8,000 BC and

2,000 AD is best represented by figure 1 (whereincomein 1800 isset as 1).

Figure 1: Income per Capita, 10,000 BC — 2,000 AD
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Figure 2, which shows English population in millions by decade from 1260-9 to 1840-9,
and the redl wages of craftsmen as measured by Phelps-Brown and Hopkins clearly suggests that
something dramatic happened in the English economy between 1770 and 1860 after 500 years of
dass. Before 1770 population and wages had seemingly been inversdy linked aong the same
curve for at least 500 years. If population rose, redl wagesfell. The productivity of the

economy was seemingly fixed, with demography determining the margind product of labor, and

hence wages.



Figure 2: Real Craftsmen’s Day Wages from PBH Versus Population by Decade,

1260-1849

1845
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Notes: Thetriangles show observations for the decades after 1500, the squares observations for
the decades before 1500.

Sources. Red wages. Phelps-Brown and Hopkins (1962). Population, 1540-1850. Wrigley,
Davies, Oeppen, and Schofied (1997), pp. 614-5. Population, 1250-1530. Hatcher (1977), Poos

(1991), Hallam (1988).



For this reason the Industrid Revolution of 1770 has come to be thought of asthe great
turning point in human higtory. In 1770 was launched the modern era of unending economic
growth, of liberation from the congtraints of the land base under the old organic technology.
There has followed from this an intense debate on the features of the British economy in 1770
that precipitated the break from the past. Generations of economic historians have thrown
themsealves a the problem, like waves of infantry in World War | going over thetop. Palitics,
science, religion, davery, and markets have al been promoted as the cause of the great event.
Generdions of economic historians have failed to identify any plausible fegture of the economy
that could create such abreak. But Hill fresh recruits come forward, seemingly undeterred by the
scattered remnants of their falen colleagues. In the years 1997-9 the article from the Journda of

Economic Higtory most often downloaded from JSTOR was Douglass North and Barry

Weingad,, “ Condtitutions and Commitments’ which seeks to explain why the Glorious
Revolution of 1688-9 lead to the Industrid Revolution of 1760. Ken Pomeranz in his recent

work, The Great Divergence promotes access to the land of the Americas as the key factor in

European indudtridization after 1760.

In this paper | make the following argument. There was nothing specid about the events
of 1770 and later in England. 1770 was just the latest of a series of episodic spurts of growth
that had been occurring in Europe since the Middle Ages. That growth was indeed confined to a
smdl region of the English economy. England itsdf had quite significant economic growth in
the bad old days of the seventeenth century. That iswhy no one can find the sgnificant cause of
the events of 1770. Nothing unusua happened. The seeming dramatic indudtridization of the

British economy in these years was the result just of the unusua demographic experience of

11770 isthe most popular date for the start of the Industrial Revolution of two great innovationsin cotton spinning
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England compared to the rest of Western Europe. This population growth combined with rapid
productivity growth in smal parts of the English economy spurred rgpid structura change and
urbanization. Similar events had occurred on a smdler scale in Europe in the years before.

The arguments of the paper can be summarized in the ten points below
1. Growth of redl output per capita, and of productivity was much dower in the Industria
Revolution than previous estimates have suggested. Even moderate rates of growth of output per
person, by modern standards, did not appear till the 1870s.
2. Output per capitagrew asrapidly in the bad old days of the Stuart monarchs and the Civil
War in the seventeenth century asin the Indudtrid Revolution.
3. Pre-indudtrid England was a much wedthier economy than has previoudy been redlized.
Per capitared GDP in the 1760s, for example, was Smilar to that of Egypt and Indonesiain
1992. English per capitaincome was double that of Nigeriaand Kenya, and four times that of
Chad or Maawi.
4. Since per capitaincome in England in the late eighteenth century was more than hdf its level
in the 1900s, when English per capitaincomes are estimated by some scholars to have been
nearly ten timesthose of India and China, Ken Pomeranz must be wrong to conjecture that
incomes per capita were equivaent in the advanced parts of Asawith those of Europe in 1800.
5. The modest productivity growth rates of the Industrial Revolution owed mostly to
productivity gainsin one sector, textile manufacture.
6. It was accidents of demand, demography, and trade that alowed innovations in this sector to
have amuch bigger impact than previous innovations of Smilar magnitude in terms of

productivity gains.

madein 1768 and 1769. These were the spinning jenny, and the water frame.



7. The southern two thirds of England saw dmost no growth in output per capita or productivity
growth in the Indudtria Revolution.

8. Manud worker’sreal incomesin the Industrial Revolution period rose much more than did
real output per capita, because of the consumption bundle they consumed, and because of the
declinein redl property incomes per person.

9. Other placesin Europe in the years 1200 to 1760 saw sSmilar episodes of productivity growth
that were as substantia asthose in England from 1760 to 1860. Thus between 1550 and 1650
the Netherlands saw significant productivity advance.

10. The appearance that the Industria Revolution in England represented a decisive break from
the past islargely a product of the unusua demographic experience of England in the Indudtrid
Revolution years. This demographic growth would have spurred indugtridization absent any
productivity advance. This demographic growth, by driving up land rentas and creating
urbanization, spurred anumber of changes in the economy, such as the enclosure of common
lands, improvements in trangportation, the expangon of cod mining, and perhaps dso thefdl in

interest rates in the eighteenth century.

Estimating Output in England, 1260 to 1869

The drategy employed hereisfirg to esimate the sum of dl nomina incomesin the
English economy from 1260 to 1869, then calculate real incomes by deflating usng a GDP price
deflator. Nomina incomeswill be composed principdly of five dements— wages and sdaries,
farmland rents, house rents, income from ownership of equipment and working capital and

indirect taxes collected by locad authorities and the nationa government.



Wages and salaries.

To derive estimates of total wage earnings over thislong period | use just three series that
we can messure relaively well. To measure farm wages | use day wages for mae agricultura
laborers. To measure wages in non-farm employments | take the average of the wages of
building laborers and craftsmen. These nomina wages will on average be much higher than for
farm workers because there is a premium of building laborers typicaly over farm laborers, and
because | assumethat a haf of non-farm workers are skilled. Theratio of the wage of building
craftsmen to building workers gives some information on the skill premium in the |abor market.
Theratio of building wages to agricultural wages tells us about the wage gap between rurd and
urban employments. Table 1 shows the resulting wage estimates.

After 1350 the wage Structure was pretty stable over thislong period, asfigure 3 shows.
In the figure the retio of the day wages of building craftamen to building laborersis shown, dong
with theratio of the day wages of building laborersto farm laborers.  Asaready noted by
Phelps-Brown and Hopkins the retio of craft wages to laborers wages in building changed little.
Theratio of the wages of the mainly urban building workers relative to farm wages does show
gans over these years as England became more urbanized. This meansthat in measuring
nomina incomes for the labor force as awhole we need to estimate the share of the population
employed in agriculture snce the average wage level will depend on the alocation of Iabor
between the sectors. Table 1 aso shows the assumptions | made about the percentage of the
population employed in agriculture. For 1801 and later we have census recordsto guide usin
this. For the earlier years| have to make informed guesses. | have assumed, based on the
estimated levels of red incomes, that before 1600 the share of the population employed in

farming was aways 60 percent.



Table 1: English Wages, 1260-1869

Decade Urban Urban Fam Assumed Ovedl Mde Overdl Wage
Craftaman Laborer Labor Share Wage (Feingtein)
Wage Wage Wage Farm
(d. perday) (d. perday) (d. per day) (d. perday)  (d. per day)
1260-9 3.05 1.41 1.18 0.60 1.60
1270-9 2.94 1.36 0.60 1.60
1280-9 3.54 1.64 1.06 0.60 1.67
1290-9 3.32 1.47 1.10 0.60 1.62
1300-9 3.38 1.64 1.16 0.60 1.70
1310-9 3.97 1.84 1.59 0.60 2.12
1320-9 3.84 1.78 1.58 0.60 2.07
1330-9 3.67 1.54 1.45 0.60 1.91
1340-9 3.40 1.98 1.52 0.60 1.99
1350-9 4.63 2.78 2.18 0.60 2.79
1360-9 4.85 291 2.64 0.60 3.14
1370-9 512 3.07 271 0.60 3.26
1380-9 4.89 2.93 2.83 0.60 3.27
1390-9 4.71 2.76 2.74 0.60 3.14
1400-9 5.39 2.98 3.02 0.60 3.49
1410-9 5.42 3.21 3.17 0.60 3.63
1420-9 531 3.19 3.20 0.60 3.62
1430-9 5.62 3.37 3.33 0.60 3.80
1440-9 5.99 3.59 3.40 0.60 3.96
1450-9 6.02 3.61 3.30 0.60 3.90
1460-9 5.70 3.59 3.03 0.60 3.68
1470-9 6.02 3.56 3.13 0.60 3.79
1480-9 5.79 3.74 3.05 0.60 3.74
1490-9 5.91 351 3.37 0.60 3.90
1500-9 6.07 341 2.83 0.60 3.59
1510-9 5.98 3.57 2.87 0.60 3.63
1520-9 6.15 3.64 3.13 0.60 3.84
1530-9 6.79 3.65 3.25 0.60 4.04
1540-9 7.10 4.55 3.72 0.60 4.56
1550-9 8.62 5.61 4.60 0.60 5.61
1560-9 9.89 6.44 5.29 0.60 6.44
1570-9 10.29 6.33 5.80 0.60 6.80
1580-9 10.71 6.81 6.40 0.60 7.34
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Decade Urban Urban Fam Assumed Ovedl Mde Overdl Wage

Craftsman Laborer Labor Share Wage (Feingtein)
Wage Wage Wage Farm
(d. perday) (d. perday) (d. perday) (d. perday)  (d. per day)
1590-9 10.97 6.72 6.62 0.60 7.51
1600-9 12.00 7.74 6.82 0.60 8.04
1610-9 13.35 8.88 6.96 0.59 8.66
1620-9 13.65 9.40 7.71 0.58 9.31
1630-9 14.85 10.03 8.11 0.57 9.97
1640-9 16.37 11.37 9.26 0.56 11.29
1650-9 18.95 12.48 10.26 0.55 12.71
1660-9 19.58 12.16 10.05 0.54 12.73
1670-9 20.42 13.31 10.20 0.53 13.33
1680-9 21.24 13.62 10.50 0.52 13.83
1690-9 22.76 13.69 9.80 0.51 13.93
1700-9 22,52 13.64 10.05 0.50 14.06
1710-9 23.13 13.85 10.10 0.48 14.46
1720-9 22.92 14.09 10.25 0.45 14.79
1730-9 2291 14.08 10.95 0.43 15.25
1740-9 23.31 14.57 10.90 0.43 15.48
1750-9 23.32 14.31 10.95 0.43 15.43
1760-9 24.62 15.84 11.35 0.43 16.41
1770-9 25.89 17.13 12.25 0.43 17.53 135
1780-9 26.89 17.38 13.30 0.43 18.33 14.5
1790-9 31.03 20.24 15.10 0.40 21.46 18.2
1800-9 40.40 26.78 19.20 0.36 28.41 24.5
1810-9 50.81 32.90 22.65 0.35 35.15 26.6
1820-9 47.83 29.89 19.80 0.33 32.53 22.6
1830-9 47.50 29.75 19.65 0.31 32.82 225
1840-9 47.09 30.28 20.50 0.28 33.59 239
1850-9 49.43 31.52 21.55 0.27 35.42 26.1
1860-9 55.08 34.15 23.60 0.23 39.78 29.5

Notes: Theleve of the wagesin any year does not matter snce the purpose here only isto
cregte an index of wage movemens.



Figure 3: Relative Wages Skilled/Unskilled and Urban/Rural, 1260-1869
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Figure 4: Feinstein’s Wage I ndex Relativeto Clark, 1770-9 to 1860-9
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Sources: Table 1, Feinstein (1998).
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For comparison the more comprehensive wage measures of Feingein that includes
femae workers, and many more occupations, for the years 1770-1869 are a so shown. Ascan be
seen generdly the two wage measures move together for these years. My nomina wage series
rises 121% between 1770-9 and 1860-9, compared to 118% for Feinstein. Figure 4 shows
Feingtein’s estimated wage index compared to mine for the decades 1770-9 to 1860-9. There are
some deviaions. But Snce | am using better measures of farm and building wages than
Feinstein the deviations need not indicate afailure of this approach.? It does suggest that
projecting back before 1770 with this smple measure should work relatively well. Also it shows
that the unexpected results | get for the Industrid Revolution period owe little to the nomind

wage series used.

Property Income.

| estimate of property income as the sum of the rental vaue of housing, public houses and
shops, the renta vaue of farmland, and other forms of property income such as minerd rents,
payments on turnpike mortgages, and cand and rail paymentsto capital owners. Table 2 shows
estimates of population, and of implied farmland and building rentd vaues from 1640 to 1869.
The estimates for the years after 1841 are from the property tax returns and for “houses’ incude
commercid property. The earlier datais inferred from the movement of rents on housing as
derived above and on charity owned farmland. They are adjusted to be at the same level asthe

Property Tax data after 1840. Thetotd rental value of “housing” isinferred asthe rentd vaue

2 Feinstein’ s wage sources are generally weak for the years before 1820. Thus my building wage series deviates by
about 20 percent from hisin terms of the long term rise from 1770 to 1869.
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per dwelling, multiplied by the estimated stock of non-farm houses® Circa 1700 land rental
vaues are dmogt four times house rental value. By 1860 land renta values are only about 75
percent of house rental values*  Asland declined as a source of property income, other real
assats became much more important, and show up in the accounts of charities. These included
minera rents, turnpike mortgages, cand bonds and shares, and railway bonds and shares. For
the years after 1842 we get tax data on the extent of these rents. For the years before | can
approximate the renta earnings from the trangport and mining sectors using various sources that
are poorer the further back | go. But it does not matter much to the estimate of renta income per
capita, since these sources of rental income only become important in the nineteenth century.
The fourth column of table 2 shows these estimated other rental incomes. Even when we add in
these other sources which increase rgpidly in the mid nineteenth century with the arrival of the
raillroads and the growth of cod mining, the overdl trend in the Industrial Revolution period is
for nomina property incomesto incresse very little. Thus while from 1760-9 to 1860-9 nominal
wage income per person more than doubled, nominal property income per person increased by
50% or less.

The numbersin table 2 omit other sources of rentd incomethat it is very difficult to
derive information on: farmer’s capital, and manufacturing and commercid capita for example.
But based on Feingein’s estimates of net domestic assetsin 1860 the rentals reported in table 9

represent the returns on 82 percent of private domestic assetsin 1850, and 78 percent in 1760.°

3 In the early nineteenth century the population censuses suggest a relatively stable average number of occupantsper
house. From 1801 to 1851 the number variesin anarrow range from 5.17 to 5.44. For the years before 1801 |
assumed 5.44 people per house asin 1801. Since farm houses were included in the rental value of land throughout |
assumed, based on the number of farmersin the 1851 census, that there were 160,000 farm houses.
“The total implied rental of land and houses circa 1700 of £20.1 m. is double the assessment of land and house rents
under the land tax in 1698. But the land tax can be shown to have under-assessed charity farmland rents by 40-50.
For houses the degree of underassessment is unknown.
® Feinstein, “Appendix”, pp. 437, 439, 464-5.
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Thusthe incluson of the rents on these other assats is unlikely to change the overdl concluson
that rental incomes per capita grew less quickly than wage income in the Industrial Revolution
period because of the decline in farmland rents per capita.

Thefind two columnsin table 2 show the sums collected in indirect taxes. For the
nationa government we have counted here customs and excise charges. There were also taxes
by locd governments that aso functioned as indirect taxes (taxes collected before the wage or
property incomes listed in our sources).  Thus both land and house occupiers had to pay loca
rates, which rates have to be added to property income to get the total amount of property income
generated. Thetotal amount of poor rate payments for the years before 1812 where officid
figures are not available was estimated from the records of 24 parishes in Bedford, Cambridge,

Dorset, Essex and Warwick.
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Table 2: English Property Incomes, 1260-1869

Decade Landand Houses, Mines, Property Loca Rates  Indirect Taxes
Famhouse  Shopsetc. Candls, Income

rental Rentd Ralways  per Capita

vaues vaues etc.

(. m) (E. M) (E.m) (£.) (. m) (E. m)
1260-9 2.08 0.42 0.00 0.40 0.00 0.00
1270-9 1.72 0.41 0.00 0.34 0.00 0.00
1280-9 1.93 0.50 0.00 0.38 0.00 0.00
1290-9 2.14 0.48 0.00 0.40 0.00 0.00
1300-9 2.29 0.48 0.00 0.42 0.00 0.00
1310-9 2.34 0.54 0.00 0.44 0.00 0.00
1320-9 2.57 0.45 0.00 0.50 0.00 0.00
1330-9 2.45 0.40 0.00 0.47 0.00 0.00
1340-9 2.10 0.39 0.00 0.42 0.00 0.00
1350-9 2.07 0.31 0.00 0.66 0.00 0.00
1360-9 2.31 0.29 0.00 0.76 0.00 0.00
1370-9 2.17 0.28 0.00 0.75 0.00 0.00
1380-9 2.41 0.23 0.00 0.86 0.00 0.00
1390-9 2.06 0.20 0.00 0.78 0.00 0.00
1400-9 1.97 0.21 0.00 0.80 0.00 0.00
1410-9 1.90 0.22 0.00 0.78 0.00 0.00
1420-9 1.73 0.21 0.00 0.71 0.00 0.00
1430-9 1.85 0.23 0.00 0.76 0.00 0.00
1440-9 1.78 0.24 0.00 0.74 0.00 0.00
1450-9 1.78 0.24 0.00 0.74 0.00 0.00
1460-9 1.82 0.23 0.00 0.76 0.00 0.00
1470-9 1.36 0.24 0.00 0.59 0.00 0.00
1480-9 1.58 0.24 0.00 0.67 0.00 0.00
1490-9 1.56 0.23 0.00 0.66 0.00 0.00
1500-9 1.61 0.24 0.00 0.68 0.00 0.00
1510-9 1.61 0.24 0.00 0.68 0.00 0.00
1520-9 1.61 0.26 0.00 0.69 0.00 0.00
1530-9 1.61 0.28 0.00 0.69 0.00 0.00
1540-9 2.41 0.38 0.00 0.93 0.00 0.00
1550-9 2.41 0.54 0.00 0.91 0.00 0.00
1560-9 3.08 0.64 0.00 1.16 0.00 0.17
1570-9 3.08 0.78 0.00 1.10 0.00 0.17
1580-9 4.80 0.98 0.00 1.63 0.00 0.17
1590-9 4.80 1.42 0.00 1.49 0.00 0.17
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Decade Landand Houses, Mines, Property Locd Rates  Indirect Taxes

Famhouse  Shopsetc. Cands, Income

rental Rentd Ralways  per Capita

vaues values etc.

(. m) (E. M) (E.m) (£.) (. m) (E.m)
1600-9 12.03 1.81 0.00 3.14 0.00 0.17
1610-9 12.88 2.29 0.00 3.21 0.00 0.23
1620-9 12.68 2.79 0.00 3.08 0.00 0.28
1630-9 13.49 3.14 0.00 3.19 0.00 0.36
1640-9 14.47 4.28 0.00 3.46 0.13 0.37
1650-9 14.76 4.46 0.00 3.42 0.18 0.51
1660-9 16.62 4.43 0.00 3.77 0.20 0.53
1670-9 15.29 4.31 0.00 3.59 0.22 0.96
1680-9 15.90 4.41 0.00 3.76 0.33 0.96
1690-9 15.15 4.39 0.00 3.63 0.42 1.63
1700-9 15.07 451 0.17 3.59 0.48 2.47
1710-9 16.33 4.69 0.18 3.73 0.69 3.07
1720-9 17.54 5.01 0.20 3.91 0.81 3.60
1730-9 17.08 4.92 0.24 3.88 0.75 3.73
1740-9 15.76 5.03 0.28 3.48 1.05 3.64
1750-9 19.85 5.23 0.39 4.07 1.05 4.43
1760-9 19.89 5.88 0.56 3.95 1.36 5.96
1770-9 23.19 9.43 0.83 4.78 1.83 6.56
1780-9 22.99 8.57 1.05 4.28 2.44 8.35
1790-9 28.20 10.38 1.53 4.83 3.65 11.53
1800-9 38.97 17.53 2.25 6.41 5.30 23.23
1810-9 49.79 24.57 3.15 7.43 7.94 30.58
1820-9 43.47 30.21 3.18 6.34 7.51 31.03
1830-9 41.34 35.19 4.04 5.75 6.97 27.53
1840-9 42.34 36.98 7.06 5.16 7.02 27.86
1850-9 41.94 43.44 11.45 5.14 7.50 30.20
1860-9 46.31 60.18 19.29 5.95 9.47 32.22

Notes: Numbersinitaics are those estimated indirectly, or not at al. All rentd incomes from
1842 on are from the Property Tax returns. Land and house rents are from the Charity
Commission reports. “Houses’ here include public houses, shops, and other commercia

property. The rents of commercial properties are assumed to be the same relative to houses for
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the years before 1842. Renta incomes from cod mining, canals and turnpikes was gpproximated
for the years before 1842 from the sources listed.

Sources. Stamp, British Incomes, pp. 49-51, 220-1. Population from Wrigley et d, Endlish
Population adjusted to England and Wales. Clark, “Farmland Rentd Vadues” Mining rents
edimated from Hinn, History, pp. 26, 292-3, 303-4, 324-5, and Church, Higtory, pp. 3, 53-4, 58-
9, 530-1. Cand rents are estimated from Ginarlis and Pollard, “Roads’ assuming the same rate

of return throughout as for the 1840s. Turnpike bond payments are from Albert, Turnpike, pp.

68, 194 and Pawson, Transport, pp. 155-6, 214, 224-6.
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Nominal GDP

Intable 31 set out by decade a very rough calculation of gross domestic income per
capitafor England and Wales between 1260-9 and 1869 calculated by the income approach. The
second column shows calculated wage income on two assumptions: the average days worked per
year were the same throughout, and the fraction of women in employment did not change (1
make no assumption here about the length of the work day. | shal give some evidence on this
below). Thetotd estimated wage income is fixed in the decade 1860-9 usng Leone Levi’s
estimate for 1866 of wage and sdlary earnings. His wage estimates are close to those of
Feingein’sfor the same year. The third column shows caculated property income including
locd taxeslevied on property occupiers. The fourth column shows dl indirect taxes from table
2. These numbers are summed in column 5 to give dl income except the return on the working
capital of farmers, manufacturers and traders, and entrepreneuria returns. But it does cover a
very large share of GDP. Column saven shows nominal GDP caculated by Deane and Cole
from 1801 on. Sincethey calculated this for Britain | reduceit to atota for England and Waes
assuming GDP per capitawas the same in Scotland asin England and Wales. For the benchmark
decade of the 1860s the GDP | caculateis 92 percent of the full GDP reported by Deane and
Cole. | thusinflate al my nomina GDP estimates by 9% to dlow for these missing returns, and
assume that they were a congtant share of GDP over time. This gives the last column of the

table.
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Table 3: National Income, England and Wales, 1700-1869

Decade Wagesand Property Indirect  Nomind GDP Nominad GDP
Salaries Incomettaxes ~ Taxes GDP (Deane and adjusted for
on occupiers Cole) missng capital
income
(E.m) (E. m) (E.m) (E. M) (E.m) (E.m)

1260-9 4.9 251 0.00 7.40 8.05
1270-9 5.0 213 0.00 7.09 7.72
1280-9 53 2.43 0.00 7.70 8.38
1290-9 5.2 2.62 0.00 7.81 8.50
1300-9 55 2.78 0.00 8.30 9.04
1310-9 6.9 2.87 0.00 9.75 10.61
1320-9 6.1 3.02 0.00 9.14 9.95
1330-9 5.6 2.85 0.00 8.50 9.25
1340-9 5.9 2.50 0.00 8.36 9.11
1350-9 4.9 2.38 0.00 7.32 7.97
1360-9 5.3 2.60 0.00 7.88 8.58
1370-9 5.2 244 0.00 7.65 8.33
1380-9 4.9 2.64 0.00 7.56 8.23
1390-9 4.5 2.26 0.00 6.71 7.30
1400-9 4.7 217 0.00 6.84 7.45
1410-9 4.9 211 0.00 6.97 7.59
1420-9 4.8 1.94 0.00 6.79 7.39
1430-9 5.1 2.07 0.00 7.16 7.79
1440-9 53 2.02 0.00 7.31 7.96
1450-9 5.2 2.02 0.00 7.25 7.89
1460-9 4.9 2.06 0.00 6.98 7.60
1470-9 51 1.60 0.00 6.68 7.27
1480-9 5.0 1.82 0.00 6.82 7.42
1490-9 5.2 1.80 0.00 7.03 7.65
1500-9 4.8 1.85 0.00 6.65 7.24
1510-9 4.9 1.85 0.00 6.71 7.30
1520-9 51 1.87 0.00 7.01 7.63
1530-9 5.4 1.89 0.00 7.30 7.95
1540-9 6.7 2.79 0.00 9.51 10.35
1550-9 8.9 2.96 0.00 11.90 12.96
1560-9 10.2 3.72 0.17 14.07 15.32
1570-9 11.7 3.86 0.17 15.75 17.15
1580-9 12.8 5.79 0.17 18.81 20.47
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Decade Wagesand Property Indirect  Nomind GDP Nominad GDP
Sdaries Incomettaxes ~ Taxes GDP (Deane and adjusted for
on occupiers Cole) missng capital
income
(E.m) (E. m) (E.m) (E. M) (E.m) (E.m)
1590-9 154 6.22 0.17 21.79 23.72
1600-9 17.4 13.84 0.17 31.42 34.21
1610-9 20.2 15.18 0.23 35.58 38.74
1620-9 23.0 15.47 0.28 38.75 42.18
1630-9 25.6 16.63 0.36 42.55 46.32
1640-9 30.1 18.88 0.37 49.39 53.77
1650-9 35.1 19.39 0.51 55.02 59.90
1660-9 35.0 21.25 0.53 56.75 61.78
1670-9 35.8 19.81 0.96 56.57 61.59
1680-9 36.8 20.63 0.96 58.35 63.53
1690-9 36.9 19.97 1.63 58.53 63.71
1700-9 38.1 20.24 2.47 60.85 66.24
1710-9 40.5 21.90 3.07 65.47 71.28
1720-9 42.4 23.57 3.60 69.53 75.70
1730-9 43.0 2297 3.73 69.68 75.85
1740-9 46.1 2212 3.64 71.88 78.25
1750-9 47.6 26.53 4.43 78.52 85.48
1760-9 53.9 27.69 5.96 87.54 95.30
1770-9 60.4 35.28 6.56 102.25 111.32
1780-9 68.7 35.05 8.35 112.14 122.08
1790-9 87.6 43.75 11.53 142.91 155.58
1800-9 128.2 64.05 23.23 215.51 217 234.62
1810-9 180.4 85.45 30.58 296.46 250 322.74
1820-9 194.0 84.36 31.03 309.35 259 336.78
1830-9 226.4 87.53 27.53 341.47 319 371.75
1840-9 276.7 93.40 27.86 397.99 403 433.28
1850-9 328.2 104.33 30.20 462.78 485 503.81
1860-9 414.0 135.24 32.22 581.45 633 633.00

Note: British Income from Deane and Cole was multiplied by the share of the populationin

England and Wales in each decade.

Sources:. Deane and Cole, British, p. 166. Tax receipts are from Mitchdll, Abstract, pp. 386-8,

392-3, 410. Theother sources are asfor tables 1 and 2.
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Comparing my estimates in the last column with Deane and Coles' in the second last
column we see that even though the incomes were equalized for 1860-9, for every decade before
then | find more nomina income, sometimes as in the 1810s as much as 30 percent more. How
can | derive such radicaly different estimates of nominad income? Deane and Cole derived
information on al incomes other than wages primarily from the satistics of the income and
property tax levied in 1803-1815 and 1842-1861. Thereisalong gap in the tax information from
1816-1841 because in these years there was no income or property tax. Further the legidation
ending the firgt tax at the end of the Napoleonic Wars called for destruction of al the tax records
to prevent the information in them being used to aid the reimposition of anincometax. The

income tax was reimposed in essentidly the same form as for the years 1803-1815 in 1842.
Thislater tax seemsto have been fully assessed. The assessed vaue of land, for example, was
high compared to other information on rentsin the years after 1842. Deane and Cole thus
naturally assumed full assessment of most income categories under the earlier period of income
taxation. Using the benchmarks this gave them for 1801 and 1811 they interpolated incomesin
the years 1821 and 1831 from ancillary information.

Unfortunately there is good evidence that the first experiment with an incometax in
1803-1815 did not produce full assessment of most property incomes, and that indeed the
underassessment was substantial. For | have been able to congtruct arenta series on farmland in
England from 1500 to 1912, and on housing from 1640 to 1912 which suggests strongly that the
earlier tax assessments undervalued rental values. The charity rent series suggest an under
asessment in the tax returns of 1806-9 of 32 percent for houses and 36 percent for land. For

1810- 14 the underassessment is 41 percent for houses and 38 percent for land.® The discussions

® For land rents see Clark, “Farmland.”
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on the Income Tax of 1801-1814 are slent on the question of how the authors know incomes
were assessed in full.” Though the tax was based on ng the annua values of property, the
years 1790-1815 saw rapid growth in house and land rental values. Many properties were let on
leases of 21 years or longer, S0 the even if the assessments were made according to the rules the
assessed vaue for taxes would be well below market rental values.

When Nick Crafts published his revised growth estimates for Industria Revolution
England in 1985 he was troubled primarily by Deane and Coles choice of a price index for the
years before 1831, and so accepted their income and price estimates as reliable for the years
1831 and later. Table 4 shows these nomina income estimates. The Deane and Cole estimate of
anomind income of £284 m. (on an England and Wales basis) for 1831 is about 20% too low

based on the estimates of tables 2 and 3 above.

The GDP Deflator.

To convert nomind GDP into red output we need a GDP deflator. Thisis the most
troubling part of our caculation. For the GDP deflator should cover only domestically produced
goods, or only the domestic component of production. Thus in cotton textile production it
should cover only the vaue added in manufacturing since al the raw cotton was imported. For
food it should cover only the domestically produced share of variousfoods. Thusthe raw
materia for sugar was imported but then it was refined in Britain. But while we have prices
series for most goods consumed in quantity by working class consumers, we are missing price

series for more high income commodities such as house wares, furniture, books, firearms, and

" See, for example, Hope-Jones, Income Tax, Deane and Cole, British Economic Growth, pp.
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clocks. The pricesthat are readily available tend to be those for raw materids, and in particular
for imported raw materias.

Deane and Cole relied on the Rousseauix index of 1938 to calculate real GDP. But
Rousseauix uses mainly wholesale prices, and the unit values of imports of agriculturd
commodities and indudtrid raw materids. It isclearly not theright priceindex. Table4 dso
shows the Rousseaux price index for these years. Itsvery high leve in 1801 and 1811 helped
produce the very low real income estimates of Deane and Cole for 1801 and 1811.

To congtruct a better GDP deflator | use the price serieslisted in table 5. The price for
the last decade the good appearsinis set to 100. Thefarm price listed is an index of the prices of
gxteen English farm outputs weighted by their relative sharesin the vaue of output in the 1860s.
The goods whose prices are rdatively high in the earlier years are the ones that experienced the
relaively greater productivity advance. Cotton and linen cloth, for example, cost about twelve
times as much in the years before 1350 as did farm products than in the 1860s.  The overall
price level isformed as a geometric average of theindividud price series with the weights being
updated decade by decade. That is, if p;; isthe priceindex for each commodity i inyear t, and a;
isthe expenditure share of commodity i, then the overdl price level in each year, p; is caculated

a5,

p: = O pitai

Thisimpliesthat if the relative price of an item such as housing increases consumers adapt by
reducing relaive purchases of the item to the degree that the share of expenditures on each item

remains constant.
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Table 4: Deane and Coles Nominal Income and Prices, 1801-1871

Period Deane and Cole Rousseaux
Price Index
Nomina Nationd
Income (E m.) (1860-1869 =

100)
1801 196 142
1811 254 152
1821 243 92
1831 284 92
1841 379 97
1851 441 90
1861 560 100
1871 762 99

Note: My income nomina income estimates have been adjusted to be equd to those of Deane
and Cole for 1865 where | assume a congtant growth rate of nominal income between1861 and

1871.
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Table5: ThePrice Seriesin the GDP Deflator

Period  Farm Beer Coal Ligt Hous- Servicek, Shoes Cotton Wool Manufact- Invest- Iron
[Cider ing Govt., llinen  cloth ured ment  Exports
Etc. goods

Weight 051 003 001 001 007 0.19 004 0025 o004 0.08 0.00 0.00
, 1760
Weigh 027 005 003 0.02 0.11 0.21 0.05 0.07 0.04 0.00 0.12 0.03
t, 1860

1260-9 7 6 8 4 116 13
1270-9 9 6 7 4 87 10
1280-9 8 6 19 9 5 88 9
1290-9 9 5 13 8 4 123 9
1300-9 10 7 26 8 5 130 12
13109 13 7 26 9 5 160 19
1320-9 13 7 25 8 5 162 10
13309 11 6 24 7 5 133 15
1340-9 11 6 23 7 6 132 11
1350-9 12 8 26 9 8 346 23
1360-9 13 9 28 9 9 292 23
1370-9 14 9 26 9 9 289 23
1380-9 11 6 23 8 9 223 20
1390-9 1 6 21 8 8 231 2 21
1400-9 1 6 20 8 9 189 23 20
14109 11 8 19 9 9 187 24 26
1420-9 10 6 20 9 9 189 2 28
1430-9 11 7 19 9 10 165 23 27
1440-9 10 8 19 10 11 162 24 25
1450-9 10 8 21 15 10 1 161 23 21
1460-9 10 11 22 17 9 1 173 24 23
1470-9 10 16 29 14 10 10 172 24 20
1480-9 10 7 15 17 10 1 155 25 20
1490-9 10 8 19 13 10 10 158 25 21
1500-9 11 7 15 14 10 10 158 25 15
1510-9 1 8 17 15 10 10 153 25 21
1520-9 13 9 27 15 10 1 151 24 24
1530-9 14 8 23 17 11 11 153 25 27
1540-9 17 10 23 20 12 13 149 27 24
1550-9 26 11 36 32 15 16 19 181 33 32
1560-9 27 14 27 39 17 19 26 228 52 44
1570-9 28 11 39 38 16 19 41 271 55 41
1580-9 32 12 39 42 21 20 44 331 56 38
1590-9 41 20 52 50 20 20 37 324 60 41
1600-9 42 2 54 53 24 23 43 342 70 53
1610-9 49 25 60 58 26 26 49 329 74 62
1620-9 49 28 63 60 28 28 48 364 75 69
1630-9 57 33 75 66 28 29 49 361 79 69
1640-9 57 31 9% 71 34 33 49 295 81 72
1650-9 57 27 93 69 A 37 57 299 83 85
1660-9 56 35 9% 71 34 36 63 366 80 79




Period  Farm Beer Coal Ligt Hous- Service, Shoes Cotton Wool Manufact- Invest- Iron

[Cider ing Govt., llinen  cloth ured ment  Exports
Etc. goods

1670-9 55 35 96 65 A 39 60 34 75 103

1680-9 %) 39 83 61 36 40 65 357 75 81

1690-9 58 41 114 68 36 40 67 370 80 108

1700-9 52 43 117 63 36 40 65 382 86 104

17109 56 43 112 76 36 41 75 410 83 131

1720-9 55 45 108 73 32 41 82 408 82 126

17309 51 48 107 68 R 1 87 A 77 65

1740-9 53 48 117 8 27 43 86 406 78 99

1750-9 57 48 120 80 27 42 87 402 75 116

1760-9 60 48 119 86 37 46 87 386 72 136 167

1770-9 68 58 127 9 40 50 88 360 73 130 48 167

1780-9 71 62 134 95 44 51 85 400 72 100 4 187

1790-9 87 63 154 104 49 59 95 357 7 65 178

1800-9 124 85 198 134 73 78 117 288 85 Q0 219

1810-9 136 98 202 146 87 96 112 266 95 109 190

1820-9 9 100 164 89 89 88 110 150 89 98 139

1830-9 92 82 122 93 92 87 107 103 9 9% 115

1840-9 91 75 91 92 81 89 100 71 95 97 103

1850-9 a a 98 105 87 R 69 89 95 109

1860-9 100 100 100 100 100 100 100 100 100 100

Notes:
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Since prices of different goods were moving in very different ways the weighting of the
elements of the price seriesis very important. Weights were derived in part with guidance from
the 1851 census of occupations, and in part from estimates of the share of housing rents and
government expenditures on goods and services. Table 5 shows the weights adopted for the
1760s and 1860s. Table 6 shows the distribution of workers, measured in adult male
equivaents, in 1851. Table 6 reveds, for example, that personad service was an important part of
the economy, even in 1851. Servants of every description, innkeepers, hairdressers,
washerwomen, clergy, doctors, gamekeepers, and teachers formed 13.2% of the labor force. But
the government was aso an important actor, with 2.3% of employeesin 1851. In the absence of
better information | have assumed that the cost of government services was indexed by the wage
rate. Findly clothing can be separated into two components. the manufacture of thread and
cloth, and the fashioning of thefind articles of clothing. 1n 1851 while 11.0% of the labor force
was engaged in the manufacture of cloth and yarn, afurther 5.7% were engaged in transforming
this cdoth into dothing and sdling it to consumers. Since thereis no indication of any
productivity advancein thisareal have again assumed that the price of clothing manufectureis
again indexed by the wage rate. Thisexplainswhy afull 21% of the economy in the 1860sis

dlocated to “ services.”
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Table 6: Distribution of Occupations, 1851

Region England Englad North North South South
andWdes and Wades (20+) (20+) (20+) (20+)
(%) (%0) (%)

All Occupations 6,313,053 1,572,140 3,773,383
Cotton and Linen 353,075 5.6 198,922 12.7 57,243 1.5
Textiles
Worsted 114,178 1.8 46,652 3.0 36,922 1.0
Wool Textiles 120,822 1.9 66,348 4.2 29,295 0.8
Slk Textiles 86,380 1.4 27,450 1.7 38,266 1.0
All Textile 694,363 11.0 344,970 21.9 172,208 4.6
Manufacture
Clothing 357,907 5.7 80,389 51 220,769 59
Manufacture
Coal 191,193 3.0 71,705 4.6 83,808 2.2
Iron and Stedl 204,646 3.2 58,172 3.7 115,880 31
Shoe Manufacture 292389 4.6 67763 4.3 194767 5.2
Agriculture 1,685,498 26.7 296,460 18.9 1,144,365 30.3
Services 832,386 13.2 148,678 9.5 530,008 14.0
Government 147,956 2.3 23,241 15 119,502 3.2

Notes. Workersin adult male equivaents based on relaive wages of men, women, boys and
girls. “Services’ includes domestic servants, teachers and governesses, laundresses, clergy,
lawyers, doctors, gamekeepers, musicians, innkeepers, chimney sweeps, hairdressers, nurses,

among other occupations.

28



With the data listed above we get the GDP price deflator shown intable 7. Also showniis
a separate price index caculated for the expenditures of manual workers, and the Feingtein price
index for manuad workers. Figure 5 shows the three price indices for the years 1760-9 to 1860-9,
with 1860-9 set a 100, as well asthe 1985 cogt of living index of Lindert and Williamson. My
GDP deflator by coincidenceis very close to the cost of living deflator constructed by Feingtein
for manua workers, even though the indexes were congtructed with a different weighting
scheme, and they give very different weightings to different commodities. Thus the workers cost
of living index includes sugar and tea, imported goods that do not gppear at dl in the GDP
deflator. Also while the GDP deflator assumes that in the 1860s 21% of output was produced
using just labor with no productivity advance in these sectors, the Feinstein worker cost of living
index assumes workers consume no services. The cost of living index | construct, however,
shows significantly less price increase over the Industrial Revolution than my GDP price index,
and iscloseto that of Lindert and Williamson. Clark (2001) explores the reasons why this index
ismore optimigtic on living dandards than is Feingtein's. Workers codts of living rise less
rgpidly than prices in the economy as awhole in part because the food they consume was heavily
composed of imported grains, sugar and tea- commodities whose prices rose less quickly than
those of domestic farm output. From 1760-9 to 1860-9 the price of domestic farm output
increased by 67% as awhole, but wheat prices rose only 36% because of large foreign imports
while beef prices rose by 106%, beef being less trangportable. Wheat consumed as bread
condtituted about one third of working class budgets, however, while for richer consumers whest

would be amuch smaller share and beef alarger share.
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Table 7. Real GDP per Capita and Wages, England and Wales, 1260-1869

Decade GDP Working Fengen Red GDP Red Manud Feingein —
Deflator ~ Class Cost of Cost of per Capita  Day Wages Real Wages
Living Living
1260-9 7.5 57.9
1270-9 8.5 48.5
1280-9 8.2 53.5
1290-9 8.6 50.4
1300-9 9.5 48.0
1310-9 12.3 43.5
1320-9 11.6 47.7
1330-9 10.3 50.1
1340-9 10.2 49.5
1350-9 13.1 56.6
1360-9 13.3 63.0
1370-9 14.2 60.4
1380-9 11.4 78.8
1390-9 11.3 74.7
1400-9 11.7 78.2
1410-9 12.2 76.2
1420-9 11.3 80.5
1430-9 11.6 82.4
1440-9 11.3 86.2
1450-9 11.1 87.1
1460-9 11.1 83.8
1470-9 10.9 82.2
1480-9 11.0 82.5
1490-9 11.3 83.3
1500-9 11.4 78.1
1510-9 12.0 74.5
1520-9 13.5 69.5
1530-9 14.3 68.4
1540-9 16.7 69.1
1550-9 24.3 55.1
1560-9 26.9 59.3
1570-9 27.7 59.0
1580-9 313 61.4
1590-9 375 50.7
1600-9 40.0 64.9
1610-9 459 59.6
1620-9 46.4 60.5
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Decade GDP Working Fengen Red GDP Red Manud Feingein—
Deflaor  Class Cogt of Cost of per Capita  Day Wages Red Wages

Living Living

1630-9 52.5 56.6

1640-9 53.9 61.4

1650-9 54.6 65.3

1660-9 54.5 67.9

1670-9 54.6 69.1

1680-9 54.1 72.7

1690-9 57.9 68.2

1700-9 54.5 73.8

1710-9 57.5 72.8

1720-9 56.9 76.4

1730-9 51.4 86.2

1740-9 54.9 78.7

1750-9 574 79.4

1760-9 61.7 70.9 77.3 58.2

1770-9 67.8 79.4 66.0 78.3 55.5 66.8
1780-9 70.5 81.0 67.5 75.9 56.9 68.3
1790-9 82.6 94.2 79.8 75.8 57.3 67.6
1800-9 110.2 127.3 111.2 77.6 56.1 64.3
1810-9 123.6 139.6 125.9 83.6 63.3 70.2
1820-9 100.6 106.1 98.6 92.3 77.1 82.9
1830-9 93.7 98.4 91.3 94.6 83.9 90.3
1840-9 88.5 94.6 90.1 97.7 89.3 93.7
1850-9 90.7 94.6 90.4 98.5 94.1 98.5
1860-9 100.0 100.0 100.0 100.0 100.0 100.0
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Figure 5: The Different Price Indices, 1760-1860

. ‘ffd(\d— Lindert Williamson- COL
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Note: Lindert and Williamson COL series set to 94.6 in the 1840s (same as Clark 1840s) sinceiit
does not run beyond 1851.

Sources. Feingein (1998), Lindert and Williamson (1985).
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Dividing nomind nationd income by the GDP deflator givesusred GDP. Table 7
reports real GDP per capita by decade aswell asreal day wages. Also reported are Feingtein's
recent estimates of red day wages. Figure 6 shows the implied estimate of GDP per capitafrom
1610-9 to 1860-9, aswell asred GDP per capita estimated by Feingtein for the years 1870-1914
gpliced to this series. Growth of output per person was much lessin the Industrid Revolution
than even the pessmigtic estimates of Crafts and Harley suggested. Figure 7 shows the new
estimates for the Industria Revolution years only compared to Deane and Cole and Crafts and
Harleys earlier esimates. The deviation of the new estimates from those of Crafts and Harley
largely stems from the very dow growth estimated for the decades 1830-9 to 1860-9. For the
years before 1831 Crafts and Harley show very smilar amounts of growth to these estimates.

Output per person increased by only 29% from 1760 to 1860, or at arate of 0.26% per
year, compared to Craft’s estimate of a 73% gain (0.54% per year). Compared to modern growth
rates of output per person thisis an order of magnitude dower. Also thereisaclear acceleration
in the rate of growth of output per person in the 1870s, after the end of the classic Indugtrid
Revolution period. The growth rates of output per person in the Industrial Revolution are dso
not much faster than was achieved in the seventeenth century in the bad old days of the Stuart
monarchs, the Civil War, and Cromwell. Output grew at 0.25% per year between 1580-1629 and
the 1680s, the same asin the Indudtrial Revolution era. Indeed if we fit along run trend line with
growth of output at 0.20% per year from 1600 to 1869 then there is very little deviation dl the
way through, asthe figure shows. Also if output had continued to grow at the trend rate of the
Stuart monarchy dl the way from 1600 to 1860-9 then income per capita would have been about

14% higher in the 1860s than was achieved. What shows up more is alate eighteenth century
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Figure 7. Real GDP per Person, England, 1700-1869 — Estimates Compar ed
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pause in the growth of income per capita followed by some catch up in the early nineteenth
century.

Oneway to test the plausibility of these numbersisto consder what they imply for
English red GDP per capitarelative to Dutch GDP. Recently Smits, Horlings and van Zanden
have estimated Dutch GDP from 1807 to 1913. De Vries hastentatively carried these estimates
back to 1600. Figure 8 shows the combined estimate of real Dutch GDP per person compared to
my estimates of real English GDP per person, and the CraftYHarley estimates. | have assumed
that Dutch real GDP per capitain 1913 was 79 percent that of England, based on Prados (2000).
If the CraftsHarley view of the Industrial Revolution is correct then Dutch GDP per capitawas
nearly 25 percent greater than English in 1700. There was asteady eroson in the relative
postion of the Netherlandstill the 1810s, when Dutch GDP per personisonly 80 percent of
English. England passes the Netherlands in GDP per capita only circa 1780. But from the 1810s
till 1913 England and the Netherlands have the same rate of real GDP growth, so that thereisno
further widening of the English advantage. Thus the eighteenth century is the period when
England grew unusually fast compared to the Netherlands.

The implication of the new estimates developed hereis that the English actudly overtook
the Dutch in terms of output per capitain the 1660s, and that by the 1750s Dutch output per
capita had fallen to about 82 percent of English. England made subgtantia gainsrelative to the
Netherlands in the Napoleonic War years so that by the 1820s Dutch output per capita was down
to 66 percent of English, but in the next forty years the Netherlands grew faster than England so

that by the 1860s the gap had narrowed to 80 percent.

36



Figure 8. English versus Dutch GDP per capital, 1600-1913

160

140

120

100

80 -

60 -

40

20

-_____..--'
England -Crafts/Harley

1600

1650

1700 1750

37

1800

1850

1900




The new estimates of GDP devel oped here can be shown to accord with that we know of
rea wages in England and the Netherlands from 1500 to 1780, while the old estimates are
implausiblein light of the redl wage evidence. Figure 9 shows, for example, the caculated redl
wage of Dutch versus English building craftsmen from 1500 to 1789 by decade. The English
red wageis caculated by converting the nomina wage into purchasing power in terms of GDP.
The Dutch red wage was cdculated by converting the Dutch and English nomind wagesinto
thelr slver equivadents, and assuming that an ounce of slver purchased the same amount of
goods in each economy. For this reason the wage series were not continued into the years 1780-
1819 even though the Dutch data exists, since in most of those years the English had suspended
the convertibility of the currency.

Dutch red wages overtake English in the 1550s, and remain higher than the English until
the 1670s. In the firgt hdf of the seventeenth century Dutch wages were nearly 25 percent higher
than English. But by the 1680s the substantid rise in English redl wages had carried them
beyond the Dutch. In thefirgt haf of the eighteenth century English real wages were about 12
percent higher than the Dutch. By the 1780s when the CraftsHarley/Deane/Cole view would put
England and Dutch GDP per person at about the same level Dutch wages are estimated to be 74
percent of English. Since these wage comparisons are based on the purchasing power of Slver
being equa between the two economies, there is certainly some margin for error. But the error

would have to substantial indeed to make possible the old view of the Industrid Revolution.®

8 de Vries and van der Woude report English real wages as being substantially below Dutch wages all the way from
the 1540s to the 1800s, which would be consistent with the Crafts/Harley/Deane/Cole view. Indeed they show
English wages from 1600 to 1700 at only about half the level of the Western Netherlands. But thisis based on the
Phelps-Brown and Hopkins series for building wages which has many deficienciesin these years.
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Figure 9: English and Dutch Building Craftsmen Real Wages, 1500-1789

100

Netherlands

oe]
(o]
|

N
[}
|
I

Real Wages (England, 1500-49 = 100)

England

40 +

20 |-
0 : : : : :
1500 1550 1600 1650 1700 1750

Note: Dutch wages are the average of those for the East and West Netherlands reported by Jan
De Vriesand Ad van der Woude. | assumed that there was one master craftsman form every two
journeymen.
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Thereal GDP per capita estimates can be carried back dl the way to 1260-9, though with
increasingly fragile assumptions having to be made about some e ements such as the population
or house rentals. Estimated GDP per capitain the very long runis shown in figure 10. The
figure shows that if we want to define growth epochs just on the basis of the growth of GDP per
capita then there seem to be two trangtionsin the data. A trangtion from amost no long run
growth of income per capitain the years 1260 to 1600, to a period of modest growth rates of
GDP per capitain 1600 to 1860, and atransition towards modern growth rates of GDP per capita
in 1860.

These revised GDP figures aso imply that relative to many modern economies England
was arddively rich economy in the pre-industrial period. Table 8 shows the estimated GDP per
capita of England in 1992 $ compared with some other economiesin 1992. Per capitareal GDP
in the 1760s, for example, was smilar to that of Egypt and Indonesiain 1992. English per capita
income was double that of Nigeria and Kenya, and four times that of Chad or Malawi.

Focusing on GDP per capita as an indicator of growth ignores the important role of
population relative to alimited land base in determining income in the pre-indudirid world. 1t
was the collgpse of population after the onset of the Black Degth in 1349 which seemingly
explansthe high levels of income in the years 1350-1500. Figure 11 showsreal GDP per capita
relaive to population. All the observations from 1260-9 to 1630-9 can plausibly be regarded as
showing an economy with afixed technology and varying supplies of labor raive to land.
Thereafter the economy deviates increasingly from this pre-indudtria tradeoff, with the deviation
beginning in the saventeenth century. Now the Industrid Revolution period looks more
promising as representing a significant break from the past. From the 1800s on there are
incressingly large steps away from the old trade off. Therisein GDP per capitais modest, but it
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GDP/N (1860-9 = 100)

Figure 10: Real GDP per Person, England, 1260-1914
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Table 8: GDP per Capitain England Relative to M odern Economies.

Country Year Income per capita (1992 $)

UK 1992 16,302
Mexico 1992 7,867
Bulgaria 1992 6,774
Iran 1992 4,161
South Africa 1992 3,885
England 1860s 2,982
Indonesa 1992 2,601
England 1400s 2,382
England 1760s 2,359
Egypt 1992 2,274
Badlivia 1992 2,066
India 1992 1,633
England 1300s 1,464
Ghana 1992 1,249
Kenya 1992 1,176
Nigeria 1992 1,132
Malawi 1992 607
Chad 1992 504
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Real GDP/N (1860-9 = 100)

Figure 11: GDP per Capitarelative to Population
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is the ability to maintain or increase GDP per capitain the face of large population increases that
isremarkable. Below, however, | will argue that this appearance of a dramatic break from the
past owes not to more rgpid technologica advance mainly, but to the unusud circumstances of

the demographic boom in England.

Total Factor Productivity

Did England experience unusud totd factor productivity growth in the period after 1760,
even if it did not achieve levels of output per capita growth that were any greater than what had
come before? Productivity growth in principa is straightforwardly estimable once we know
both the cogts of the inputs of capita, labor and land and the average price of output. The leve

of productivity will then be

.4

~ 3. 0
A0k =
i éPg

where wj isthe cost of input j, and gj isthe share of input j in total costs and p isthe output price

index. Therate of productivity growth isamilarly

Complications arise, however, firg in the form of taxes. Indirect taxes will drive awedge
between input and output prices. We can ded with this by reducing prices proportionate to the
share of indirect taxes in national income. Taxes on land occupiers will again drive awedge
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between costs and output prices. In this case we again can just reduce output prices
proportionately. Table 9 shows these indirect taxes as a share of income in each year from 1600
to 1869 and the corresponding adjusted output price index.

The shares of labor and land in national income are dso shown for each decade in the
table. By the 1860s land rents as a share have falen to avery smal level. Thisimpliesthat by
the nineteenth century the drag of population on incomes will be very wesk, as aresult of food
imports that sopped land rents from showing the rise that Ricardo expected.

The next complication comesin theform of land rents. If al land rents were payments to
the ste vaue there would be no issue here. But in practice alot of rent paid in English
agriculture, perhaps as much as 40% of land rents, was for capital improvements to the land —
houses, barns, fences and investmentsin soil fertility. 1f wetreat dl land rent as Ste vaue rent
then we will tend to overestimate productivity growth. In table 9 below | estimate productivity
gains under the assumption that al land rents are payments to Ste vaue, but this should
represent an overestimate of the likely productivity gains.

Findly we need to consider whether the hours of work per day changed over this period.
Joachim Voth reports estimated hours worked per day to be relatively constant over the years
1760-1830. 1, however, find distinct Sgns of adecline in work hours per day for building
workers between the 1750s and the 1860s. Building contractors sometimes charge for labor by
the hour aswell asby the day. Thisdlows usto caculate the implied number of hours per day,
usng the method outlined in Clark and van der Werf (1998). These hours estimates, givenin
table 10, show aclear decline in hours from 12 per day beginning in the 1790s to 10 or lessin the
1860s. That implies that the true labor costs in the economy rose by about 20% relative to the
day wage index if we assume the trend for building workers was generd. In table 9 | have thus
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Table 9: Total Factor Productivity, England, 1600-1869

Decade  Indirect Adjused Edimaedday Labor Land Share TFP
taxes as GDP wage Sharein in Income @lland
share of deflator (10 hour day)  Income rents Ste

GDP vaue)
1580-9 0.009 33.3 6.12 0.63 0.24 51.9
1590-9 0.007 39.9 6.26 0.65 0.20 44.7
1600-9 0.005 42.6 6.70 0.51 0.35 53.6
1610-9 0.006 48.9 7.22 0.52 0.33 50.3
1620-9 0.007 49.4 7.76 0.55 0.30 51.8
1630-9 0.008 55.7 8.31 0.56 0.29 49.0
1640-9 0.009 57.2 9.41 0.57 0.27 52.2
1650-9 0.011 57.7 10.60 0.59 0.25 55.7
1660-9 0.012 57.6 10.61 0.57 0.27 57.2
1670-9 0.019 57.3 11.11 0.59 0.25 57.8
1680-9 0.020 56.7 11.52 0.59 0.26 60.0
1690-9 0.032 60.0 11.61 0.60 0.25 56.3
1700-9 0.045 55.7 11.72 0.60 0.24 59.9
1710-9 0.053 58.3 12.05 0.60 0.24 60.1
1720-9 0.058 57.3 12.33 0.59 0.25 62.1
1730-9 0.059 51.7 12.71 0.60 0.24 68.1
1740-9 0.060 55.2 12.90 0.63 0.21 63.9
1750-9 0.064 575 12.86 0.59 0.25 64.8
1760-9 0.077 61.0 13.67 0.61 0.23 63.7
1770-9 0.075 67.1 14.61 0.59 0.23 63.5
1780-9 0.088 68.8 15.27 0.62 0.21 63.4
1790-9 0.098 79.8 18.19 0.62 0.20 65.5
1800-9 0.122 103.6 25.15 0.62 0.19 69.5
1810-9 0.119 116.5 34.12 0.63 0.18 80.5
1820-9 0.114 95.4 31.28 0.65 0.15 87.1
1830-9 0.093 91.0 32.82 0.67 0.12 93.7
1840-9 0.080 87.1 33.93 0.69 0.11 96.7
1850-9 0.075 89.9 36.14 0.70 0.09 98.9
1860-9 0.066 100.0 40.59 0.70 0.08 100.0
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Table 10: Hours of Work per Day, Building Workers, 1800-1869

Decade Towns Obsarvations  Smple average Averagelength

length of day of day
(hours) (controlling for
town and craft)
(hours)
1750 1 2 12.0 12.0
1760 1 3 12.0 12.0
1770 - - - -
1780 1 3 12.1 12.1
1790 1 8 11.8 11.8
1800 3 15 11.3 11.3
1810 4 20 10.3 10.3
1820 4 35 10.3 104
1830 5 21 9.9 10.0
1840 4 23 9.8 9.9
1850 5 24 9.7 9.8
1860 3 29 9.8 9.8

Note: The towns supplying observations are Barking, Bristol, Chemsford, Colchester, Exeter,
Hull, and Leicester.

Source: Bristol Record Office, Town Treasurer’s Vouchers. Devon Record Office, Exeter Town
Treasurers Vouchers. Essex Record Office, Quarter Session Vouchers. Leicester Record Office,

Quarter Session Vouchers.
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used aday wage series that normdizes hours to 10 per day, assuming that before 1790 dl days
were 12 hours. Sincethisis based just on observations on the hours per day of afew building
craftsmen in Bristol and Exeter in the earlier years, and since Voth found to the contary new sign
of any change in hours from the 1750s to the 1830s, the correction is somewhat speculative. It
will, however, digpose me to find more productivity growth in the Industrid Revolution period
than just assuming a congtant length of day. If there was no declinein work hours per day then
measured productivity in the economy would be about 12 percent in the 1860s rlative to the
years before 1790 than is estimated here.

Thefind column of table 9 showsthe implied leve of TFPin eech year. Thisis
portrayed dso in figure 12. Productivity grows faster than GDP per capitain the Industrid
Revolution era. Overal TFP increases by 49% with an annud growth rate of 0.40%. Crafts
estimated tota factor productivity increased by 109% (.58% per year) in the corresponding
period. Also productivity growth in the Indusirid Revolution is faster than under the Stuarts
(whereitisonly 0.24% per year). But notice that while Crafts and others find a nice buildup of
productivity growth from low levelsin the late eighteenth century to the highest levels by the
mid- nineteenth century, so that the Industrid Revolution seemsto be atrain getting into motion
dowly but nevertheless running nicely by the end, | do not find that here. Instead the
productivity gronth is concentrated in the years 1800-9 to 1830-9. The growth rate of
productivity between 1830-9 and 1860-9 is estimated at a mere 0.28% per year, little above the

Stuart record.
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Figure 12: Overall TFP in England, 1610-1860
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The Meaning of Industrial Revolution Productivity Growth

Those wedded to the old idea of the Industrid Revolution as the defining break in human
history may now think that at last they have found a place to take their stand, arock however
amdl to give somefooting. Thisl think isamistake. For we can easily show that the more
rapid productivity growth of the Industrid Revolution eraowes alot to the accidenta fact that
English population was growing unusualy fast in this period relative to other European
€CoNOMmies.

The aggregate productivity growth rate is just the sum of the productivity growth rates of

individua sectors weighted by their share in nationd outputs.  Thus

9, =299,
J

where 7 is the share of nationa income derived from sector j, and ga; isthe productivity growth
ratein sector j.  The cotton textile industry experienced very rapid productivity growth in the
Industrial Revolution era, asfigure 13 shows. The estimated total factor productivity in spinning
and weaving cotton cloth increased 22 fold from the 1770s to the 1860s, implying an annua
productivity growth rate of 3.1% per year. Table 11 shows the numbers necessary to calculate
the contribution of cotton, and the associated industries of linen (assumed to have the same
productivity growth as cottons) and woolensto overal TFP growth. As can be seen the
estimated contribution of these industriesis a productivity growth rate per year a the nationd
level of 0.26% out of 0.40%. Thus nearly two thirds of the productivity growth rate can be
explained by essentidly one set of innovations, and by industries that employed less than 10% of

the labor force in 1851. The great mass of the economy, including agriculture, congtruction,
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Figure 13: Cotton Spinning and Weaving Productivity, 1770-1869
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Table 11: The Contributions of Cotton and Wool Textilesto National

Productivity Growth

Period Cotton Cotton, Contribution Woolen Woolen Contribution Total

Productivity  Linen to National Productivity Share of to National Contribution

Growth Rate  Share of Productivity Growth GDP Productivity (%)

(%) GDP Growth Rate Rate (%) Growth

(%) Rate (%)

1765-1775 0.00 0.013 0.00 0.50 0.042 0.02 0.02
1775-1785 0.46 0.021 0.01 102 0.042 0.04 0.05
1785-1795 354 0.040 0.14 192 0.042 0.08 0.22
1795-1805 6.98 0.054 0.38 420 0.040 0.17 0.55
1805-1815 188 0.063 0.12 107 0.039 0.04 0.16
1815-1825 4.85 0.074 0.36 -1.59 0.037 -0.06 0.30
1825-1835 4.88 0.081 0.39 114 0.036 0.04 043
1835-1845 4.00 0.081 0.32 -1.21 0.036 -0.04 0.28
1845-1855 2.37 0.076 0.18 459 0.034 0.16 034
1855-1865 205 0.056 011 295 0.030 0.09 0.20
Overdll 310 0.056 0.202 146 0.031 0.054 0.256

Sources: Cotton cloth prices, Harley (1997). Raw cotton prices, Mitchell and Deane (1971), pp.

490-1. Wages estimated from northern building wages.
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sarvices, and most manufacturing saw very little productivity increase. The gainsin income per
capitawere thus the result of alucky technological advancein one area. Had the textile
revolution never happened overdl productivity growth in Britain in the Industrid Revolution
period would have been dramaticaly dower. Thisis shown in figure 10 where the path of TFP
in the Industrial Revolution period with no textiles revolution is aso shown.

Even with atextile revolution the effects of productivity growth in textiles on the TFP of
the whole economy crucidly depended on the ability of Britain to export these products on a
large scde. Even though the share of cottons and woolens was never large, this share was only
attained because of very substantial exports of cotton and woolen goods. Thus by the 1860s at
least two thirds of English cotton goods output was exported, and about one third of woolens.
These exports were traded in world markets for foods and raw materiad's demanded by England's
rapidly growing population. Had these industries produced only for the home market then the
productivity growth rate from 1765 to 1865 would have dropped by athird. Table 12 showsthe
caculated productivity growth rate from a purely domestic textile industry and Figure 10 also
shows caculated TFP for the years 1610-9 to 1860-9 if we assume that textile products were
consumed only within England. In 1760 British imports and exports were both a smd| share of
GDP.

But this ability to export textiles was a purdly adventitious thing. Textile products were
tradable, and the growing population of Britain required large imports of food and raw materids

which had to be paid for by manufacturing exports.
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Table 12: The Contributions of Cotton and Wool Textilesto National Productivity Growth

without Exports

Period Cotton: Contributionto ~ Woolens Contributionto ~ Tota
consumption  Nationa Consumption  Nationd Contribution
share of Productivity share of Productivity (%)

GDP Growth Rate GDP Growth Rate
(%0) (%0)

1765-1775 0.010 0.00 0.027 0.013 0.01

1775-1785 0.013 0.01 0.027 0.027 0.03

1785-1795 0.020 0.07 0.027 0.051 0.12

1795-1805 0.023 0.16 0.025 0.107 0.27

1805-1815 0.027 0.05 0.025 0.027 0.08

1815-1825 0.036 0.18 0.027 -0.042 0.13

1825-1835 0.042 0.20 0.027 0.031 0.23

1835-1845 0.040 0.16 0.027 -0.033 0.13

1845-1855 0.032 0.08 0.025 0.115 0.19

1855-1865 0.028 0.06 0.020 0.059 0.12

Ovedl 0.027 0.096 0.021 0.036 0.131
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Productivity Growth through Technological Advance before 1760

The more rapid productivity growth in Britain after 1760 depended crucidly on the
accidentd features of textile markets, and on Britain's need to export manufactures to pay for
food and raw materiad imports. Thiswill lead some to conclude that we can till identify a bresk
between the static pre-industria world and the modern world if we just move the bresk back in
time to around 1600. After al thereis no evidence of any aggregete productivity growth in the
300 years between 1260 and 1560. But | would argue that any attempt to find another breakpoint
earlier between the old and the new worldsis fraught with difficulty. For the effects of
individua technica advances on aggregate productivity depend cruciadly on such accidenta
factors as the Sze of the sector affected and the price dagticity of demand. The nature of
technological advance is generdly that some new idealeads to along period of productivity
advancein an indudtry as the consequences of the new technique are played out. If demand is
price inelastic then reductions in prices created by the early phase of atechnologicd advance
will limit or even reduce the share of expenditure on the good, so reducing the generd
productivity gains from further advances. Advancesin cotton textilesin the Industrid
Revolution had big impacts because textiles were a substantial share of expenditure by the 1760s
and demand was price dagtic. The share of income spent on dothing if anything increased with
the price declines of the Industrid Revolution. Even fairly broad categories of goods vary

dramaticaly in their price dadticities. Thusfor the modern USA we get:

Metds 1.52
Furniture 1.26
Motor Vehicles 1.14
Oil 0.91
Clothing 0.64
Housing 0.55
Food 0.12
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Only atechnologica revolution in sectors with a price elagticity of demand closeto or
greater than one would have substantia long run impacts of the productivity growth rate of the
economy. Suppose that prior to the Industrial Revolution innovations were occurring randomly
across various sectors of the economy - innovations such as guns, spectacles, books, clocks,
painting, new building techniques, improvementsin shipping and navigation — but that just by
chance dl these innovations occurred in areas of small expenditure and/or low price eadticities
of demand. Then the technologica dynamism of the economy would not show up in terms of
output per capitaor in measured productivity.

Thus if we were to take a portrait or book illusiration from England circa 1200 and
compare it to one circa 1600 we would conclude that these were societies which had experienced
dramatic technologica advance. To seethisjust consder figures 14 and 15. Thefirst isabook
illugtration from 1233, the second aformal portrait of agrandee in 1573. Even alowing for the
somewhat different genres the advance in the ability to redigticaly portray peopleis very clear.

Similarly consder the introduction of the printed book by Gutenberg in 1445, again in
the period where we can find no evidence of aggregate productivity growth, at least in England.
We can measure output per worker using the prices of such standard texts as the Bible over long
periods of time compared to the day wages of craftsmen, since the cogsin printing were largely
labor cogts. Figure 16 shows this measure as we move from manuscript production in England
to the printed book. Output per worker increased by roughly 30 fold from manuscript production
in the fourteenth century till the early nineteenth century. Thiswas greater than the productivity
advances achieved in the cotton textile industry over the Industrial Revolution period, though it
took place over amuch longer period.
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Figure 14: A Young Man Knighted, from Historia Major (Chronica Majora),
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Figure 15: Portrait of Sr ThomasKytson, 1573
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Figure 16: Output per worker in printing, 1340-1839
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But the impact of these productivity gainsin printing on the economy as awhole was
unmeasurably smal because the share of the economy devoted to printing aways remained
amall despite the dramétic decline in the price of printed materid. Thusin 1851 only 0.8% of the
population was employed in the paper making and printing businesses. The share so employed
when productivity growth in the industry was much more rgpid in the saventeenth century would
have been much smdler.

Another dramatic change in the years before 1600 was improvements in shipping and
navigation which allowed accessto the East by an dl searoute. Thiswas reflected in adramatic
fdl in the sixteenth century in the price of eastern spices in England relative to loca food stuffs.
Figure 16 showsthe price of pepper rdlative to domestic agricultura output in England from
1260 to 1829. The price of pepper rdative to English farm output prices fdl to aoout one fifth its
earlier level between 1570 and 1660. Y et again though this decline represented a host of
technica and organization changes the economic impact was negligible given the dietary habits
of the English.
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Figure 17: The Prices of Pepper and French Winerelativeto
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“Golden AgeHolland.” A Candidate for the First Industrial Revolution?

Not only did productivity growth in England begin before the classic dating of the
Industrid Revolution, but the Netherlandsis as good a candidate as England to have experienced
thefirg Industria Revolution if we want to place that a the point where sustained productivity
growth began. Figure 18 shows for the decades from 1500-9 to 1780-9 red wagesin the
Netherlands compared to red wagesin England, graphed this time versus population density.
From 1500-9 to 1860-9 red wagesfdl modestly in the Netherlands. But &t the sametime
population doubled. Thus the efficiency of the Dutch economy expanded greetly in these years.
The amount of productivity growth necessary to stop red wages declining in these years depends
on the share of income going to the fixed factor, land. 1f land received one third of income, then
the Dutch economy between 1500 and 1660 saw about a 33 percent overdl gain in efficiency,
sustained over 160 years.

This efficiency growth is modest by even the sandards of estimated efficiency gainsin
England in the years 1760- 1860 (about 0.15% per year compared to an estimated 0.46% in
England). But then English efficiency growth was very modest with respect to what came later.
Those cdling the British Industrid Revolution a unique moment in history have dready
conceded that we cannot characterize the Industrial Revolution in terms of the rate of incressein
productivity growth rates. Instead what they have emphasized is the unique nature of sustained
productivity growth coming from technologica advances. But if the Netherlands had an earlier,
more modest, version of the same phenomena why would we not characterize this asthe redl
origins of the Industria Revolution. Asaresult of the productivity growth of the “Golden Age”’
by 1600 the efficiency of the Dutch economy was 20-30% greater than that of England. The

Netherlands was then able to support 20% more people per acre of land a ared wage level 30%
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Figure 18: Wagesver sus Population, England and the Netherlands, 1500-1789
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greater than in England.  Thisisreflected in much higher urbanization rates of the Netherlands
intheseyears. Thusde Vriesand van der Woude estimate that at its peak between 1500 and
1815 45% of the population lived in urban areas. Correspondingly the share of the Dutch |abor
force employed in agriculture was probably less than 35% in 1675, about the same as in England
in 1800.

It may be objected that this early Dutch efficiency growth did not last. By the 1660sthe
economy entered a point of stasis and even modest decline that lasted till the early nineteenth
century, aperiod of 150 years. By the late eighteenth century the share of population in towns
was fdling, as were red wages. But we see asmilar path occurring with England in the late
nineteenth century. BY then much of the technologica dynamism of the world economy passed
to the United States, and much of the productivity gains of the English economy owed to
innovations created dsawhere.  In just the same way Dutch GDP per capitagrew asfast as
English from the 1800s to the 1860s as a result of the spread of the technologica advances of the
British Indudtrial Revolution.

So if wewant to locate the Indudtria Revolution as the beginning of the era of sustained
productivity growth then the Dutch have as good a case as the British. If we want to locate it in
the era of very widespread productivity growth affecting large sectors of the economy, then the

USin the after the 1870sis the best candidate.
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A Remaining Puzzle

One puzzle will remain for some readers, and that is the one presented by figure 10. How
can it be that productivity growth was dow in the years 1760- 1860 when the economy so clearly
deviated from the old pre- 1630 relaionship between wages/output and population? That
deviation first gppears after 1630, but it continues and gathers force in the eighteenth and
nineteenth century.

This puzzlement, however, comes from treating England as a closed economy. Suppose
instead that free trade existed throughout the years 1200-1869. Theinternd grain market in
England, for example, seems to have been integrated by the thirteenth century, and England had
low transport costs to France and the Netherlands even in the middle ages. In thet case wages
and output in England will be determined not by the land/labor retio in England, but by the
land/labor rétio in Europe asawhole. The English land/labor ratio will predict red wages and
red output only in S0 far as it moves in sympathy with the European land/labor ratio. Otherwise
if England ends with more labor compared to land than other European economies it will not
experience adecline in output per worker with a constant technology, but will trade [abor
intengve products in exchange for land intensive products from elsewhere.

In the years 1300 to 1750 there is a remarkable concordance in the population movements
across Western Europe, and English wages, output per head and population are linked. But the
Industrial Revolution was notable for England’ s rgpid population growth compared to the rest of
Europe, and in particular compared to the Netherlands and France. Figure 19 shows reative to
1770 how English population increased by 187% between 1770-9 and 1860-9 while awide
group of other European countries saw population increase by only 79%. Thustheland

congraint did not operating as tightly as would be expected in the Industrial Revolution period.
65



Figure 19: Population in England and Western Europe Relativeto 1770-9
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population of the equivdent areain the 1770s is estimated as 102 m. for Europe, and 7 m. for
England.
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At the same time the addition of the acreage of North America, and improvementsin the
transport system that brought grain and timber from the East and South to Western Europe
effectively expanded the land base of the whole continent.

We can show how much the English land areawas “ expanded” by trade with other
economies by the 1860s by comparing raw materias imports for domestic consumption with
domestic farm output, asin Table 13. By the 1860s imports of food and raw meaterias had
effectively expanded the land area of England by 123%. The population fed and clothed by
English agriculture did not expand from 7.5 million to 21 million between 1760 and 1860 as
figure 10 suggedts, but ingtead grew from 7.5 to 9.6 million. However, even this calculation does
not take into account the effect of the expanson of the cod industry in substituting for the use of
land to produce energy in the pre-indudtrid economy through growth of wood and furze. In
combination imports and the cod industry effectively tripled the land area of England by the
1860s. Thus the effective land/labor ratio did not decline from 1760 to 1860.

Thus England’ s economic growth looked so spectacularly different from the past after
1760 for three reasons: the demographic accident of the differentid movement of population in
England reldive to the rest of Europe, the expangon of the land area effectively available to dl
of Europe through the opening up of the American Midwest and of the eastern Europe, and the
expansion of the domestic coal industry. Observers of the period, such as Joel Mokyr, have
argued there was little technica change in the cod industry before 1860, and that output growth
was expanson aong an unchanging supply curve. But in that case we should expect to observe
risng red cod pricesin the years 1760 to 1860. Red cod pricesto consumersin fact fell
relative to the generd price level between 1760 and 1860, suggesting that the coa industry did
experience productivity gains.
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Table 13: Agricultural Consumption per Person in England, 1700s to 1860s.

1700-9  1860-9

Populaion (millions) 5.16 19.97
English Farm net output (£ m) 63.1 111.7
Net Food Imports (£ m.) 2.2 75.2
Net Raw Materia Imports (£ m.) -1.3 62.7
Domestic Cod Consumption (£ m.) 17 50.3
Totd Food, Energy and Raw Materid Consumption (£ m.) 65.7 309.9
Consumption per Person (£) 12.7 155
Predicted Consumption (£) 12.7 15.8

Notes: Cotton, wool, flax, and silk retained for home consumption are estimated by subtracting
the raw materid content of textile exports estimated using figures given in Deane and Cole
(1962).

Sources:. Cod production: Flynn (1984, p. 26) and Church (1986, pp. 19, 53, 85-97). Imports

1860-9: Mitchell (1988). Imports 1700-9: Schumpeter (1960, tables XV, XVII). Exports 1700-
9: Schumpeter (1960, tables V11, 1X, X, X1, XI1), Mitchdl (1988), pp. 221-2).
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Conclusion

This paper shows that the expansion of output per worker in the Industrial Revolution
years was much less than previoudy thought, and that there was significant growth of output per
worker in the years 1600- 1700, long before the supposed Industrid Revolution. Thet isthe
relaively easy part. But the interpretation of these new output figuresis fill uncertain, asthusis
the meaning of the Industria Revolution. Over the years 1500 to 1869 the share of farmland
rentsin nationa income varied sbgtantialy. By 1860-9 it was only 7%, but it was ashigh as
34% in 1600-9. If we gpproximate nationd productivity growth by usng a Cobb-Douglas
production function, but changing the factor shares in nationa income decade by decade, then
the concluson isthat there was little productivity growth in the Industrid Revolution era beyond
that explained by the technologica revolution in textiles. Further the accident that textiles were
exported on alarge scae by 1800, explained by the need to import large quantities of food and
raw materias given English population growth after 1760, accounts for a substantia fraction of
the gainsin productivity. The Industria Revolution becomes very narrow. 1t can then be
interpreted as just another isolated technologica advance as European economies had been

witnessing sSnce a leadt the fifteenth century.
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