NEW GROWTH THEORY AND ECONOMIC HISTORY:
MATCH OR MISMATCH?*

The First Industrial Revolution:
A Guided Tour for Growth Economists

By NicHoLAS F. R. CRAFTS *

It is routine for growth economists to ap-
peal to the British industrial revolution as
motivation for their papers. This overview
draws implications from this important ex-
perience for how economists think about
growth, empirical growth economics, and pol-
icy based on recent historical research. The up-
date it provides may also help to improve the
plausibility of future economic interpretations
of early industrialization.

Technological change is, of course, central
to the years 1760-1830, a period to which
Thomas Ashton (1948) attached the label
““first industrial revolution.”” Thus, it is not
surprising that new growth models of the
endogenous-innovation variety are much more
helpful for the analysis of this period than
those that envisage endogenous growth with-
out explicit reference to total-factor-productivity
(TFP) growth (Crafts, 1995). It follows that
it is important to consider Britain’s ‘‘social
capability’’ for growth (i.e., the impact of in-
stitutions and policy choices on TFP growth),
rather than simply focusing on investment in
human and physical capital.

L. Basic Description

Data for the measurement of key economic
characteristics and, especially, for the estima-
tion of growth rates are highly imperfect. Dur-
ing the 1980’s-a new conventional wisdom
was established which departed radically from
the ‘‘take-off’’ promulgated by Walt Rostow
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(1960). This new view may turn out to be
fragile, but it is the best available at the mo-
ment. It is based essentially on a more satis-
factory handling of index-number problems
than that achieved in earlier research.

The summary of this revised picture of
growth in Table 1 highlights three findings.
First, overall growth rises gradually to a quite
modest mid-19th-century peak. Second, de-
spite the well-known technological develop-
ments in cotton textiles, industrial output
growth also shows steady, rather than spectac-
ular, acceleration. Third, TFP growth appears
to have been very low initially and never to
have matched 20th-century achievements. The
revolutionary nature of economic change at
this time lay in rapid structural changes in em-
ployment and in unprecedented success in
avoiding falls in real income levels in the face
of mounting population pressure—not in
growth that was rapid by today’s standards.

These themes are reinforced by Table 2.
Clearly, both TFP growth and investment in
broad capital in Britain during 1780-1830
were very low compared to those in devel-
oping countries today—both the successful
East Asian economies and some of the fre-
quently criticized Latin American countries.’
On the basis of cross-country growth regres-
sions for the recent past, Britain would be
predicted to have had even slower growth
than was actually achieved during the indus-
trial revolution. Indeed, relatively little ac-
celeration would have been expected between

' However, Alwyn Young (1995 p. 672) estimates that
Singapore had TFP growth of only 0.2 percent per year
during 1966-1990.
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TABLE 1—GROWTH IN BRITAIN, 1760-1913
(PERCENT PER YEAR)

MAY 1996

TABLE 2—A COMPARISON BETWEEN GREAT BRITAIN
(1780-1830) AND DEVELOPING COUNTRIES (1960—1985)

1760— 1780— 1801- 1831- 1873~
Measure 1780 1801 1831 1873 1913
GDP 0.6 1.3 1.9 24 1.8
Industrial
output 1.3 2.0 28 32 2.1
Population 0.8 1.0 1.4 1.2 09
TFP 0.0 0.1 0.4 0.8 0.4

Sources: Data are derived from Crafts (1995) and Crafts
and C. Knick Harley (1992).

the mid-18th and mid-19th centuries.? Al-
though direct comparisons are not possible,
there is also no doubt that Britain did little
that would count as R&D by today’s conven-
tions.> Obviously, as a pioneer in industrial-
ization, Britain did not have the opportunities
for catch-up growth available to the compar-
ator countries of Table 2.

II. Analysis

Endogenous-innovation models which em-
body learning effects are an interesting way to
analyze growth during the first industrial rev-
olution. As a stimulating paper by Young
(1993) has demonstrated, they can capture for-
mally interpretations that are popular among
economic historians. Young’s model has two
particularly important properties. First, there is
a stagnation equilibrium in which, if market
size is too small relative to the expected costs
of invention, there will be neither discoveries
nor learning. Second, in general, the steady-
state rate of growth depends not only on incen-
tives to inventive activity, but also on the rate
of learning, which is bounded for any particular
technology.

?Ross Levine and David Renelt’s (1992 p. 946) well-
known, robust regression would predict growth of real
GDP per person of less than 0.5 percent per year—how
much less depending on how the initial income level vari-
able is handled—and would underpredict the rise in
growth by 0.8 percentage points per year, which is nearly
the same as the estimated actual rise in TFP growth
(Crafts, 1995 table 3).

*The value of patent rights relative to GDP during
19501976 was about 33 times that at the outset of the
industrial revolution (Crafts, 1995 p. 762).

Growth
measure
Country GYP TFP INV EQINV SCH
1960-1985:
Hong Kong 6.3 23 229 7.1 8.5
South Korea 6.3 1.7 23.1 5.6 9.2
Taiwan 58 2.1 24.6 9.8 8.2
Argentina 0.7 0.2 14.8 2.1 6.7
Chile 0.4 1.0 14.7 1.5 6.6
Peru 1.0 0.8 21.1 2.7 6.7
1780-1830:
Great Britain 0.4 0.3 73 1.5 23

Notes: For growth measures, GYP = annual growth of
real GDP per person (percentage) and TFP = annual
growth of total factor productivity (percentage). INV =
average share of investment in GDP (percentage);
EQINV = average share of equipment investment in GDP
(percentage); and SCH = years of schooling of male work-
ers in 1985 (for developing countries) or for the male co-
hort born before 1805 (for Great Britain, 1780—1830).
Sources: GYP, INV, and SCH data are from Robert J.
Barro and Xavier Sala-i-Martin (1995) and Crafts (1995);
TFP data are from Vikram Nehru and Ashok Dhareshwar
(1994), Young (1995), and Crafts (1995); and EQINV data
are from J. Bradford De Long and Lawrence H. Summers
(1991) and Crafts (1995).

These features correspond well with major
themes in the historical literature. Transport im-
provements, increasing population size, and in-
tegration of the market are frequently seen as
having stimulated innovation; and the profit-
motivated implementation of a wide variety of
strategies to exploit discoveries has been well
documented. That the vast majority of TFP
growth came through incremental improve-
ments to initial discoveries in what Joel Mokyr
(1990) termed °‘‘microinventions’’ is well
known, as is the gradual build-up of the im-
pact of major breakthroughs like Watt’s steam
engine.

Nevertheless, to prevent misunderstanding,
three points should be remembered. First, the
important contributions of these models may
lie in explaining why TFP growth (and R&D)
were so low in the early 19th century, even in
Britain. Here, the smallness of markets, the
weakness of science and formal education, the
inadequacies of the patent system, the contin-
ued high rewards to rent-seecking, and the
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difficulties of securing compliant behavior on
the part of workers all may have played a part.*

Second, the timing of the cluster of fa-
mous technological discoveries that are at
the heart of the acceleration in industrial out-
put growth cannot readily be explained by
changes in the key variables highlighted by
Young (1993). Mokyr (1990) argues that
these should be seen as ‘‘macroinventions,’’
that is, inherently unpredictable, exogenous
technological shocks that give rise to sub-
stantial further improvements in technology
through ‘‘microinventions.’’

Third, while the basic aim in recent growth
economics of endogenizing TFP growth mod-
els is attractive, the emphasis placed on scale
effects and the implication that growth itself is
fully endogenous may be less compelling.’
This is suggested not only by Mokyr’s em-
phasis on the importance of ‘‘macroinven-
tions’’ for long-run growth, but also by the
decline in TFP growth in the late 19th century
and by the rejection of the unit-root hypothesis
for 19th-century British time-series data on in-
dustrial output and GDP.°

Government policy did not play an active
role in remedying coordination failures or in
otherwise intervening to correct market fail-
ures, as has been the case in the recent Asian
success stories (e.g., Korea) (see Dani Rodrik,
1995). On the contrary, the main impact on
investment was probably the crowding-out ef-
fect of public spending during the Napoleonic
Wars. Indeed, military pressures on public fi-
nances caused Britain to become increasingly
protectionist during the 18th century and to
raise taxes during the industrial revolution.
This does not seem, prima facie, to be a record
of which the World Bank would nowadays
approve.

* Quantification of these hypotheses awaits further re-
search, but it does seem plausible that, while low TFP growth
might be expected in Britain, the outlook was even less fa-
vorable in rival countries such as France (see Crafts, 1995).

% Charles Jones (1995) takes a similar position with re-
gard to 20th-century American economic growth.

¢ Industrial output, for which there is a much longer
annual time serics, appears to be most satisfactorily mod-
eled as a segmented quadratic trend with break points in
1776, 1834, and 1874 (see Terence Mills and Crafts,
1996).
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Nevertheless, in terms of social capability
for TFP growth, British policy and institutions
may seem more successful when examined
closely. From the point of view of both prop-
erty rights and openness, which recent empir-

ical work has suggested may be central (see

Jeffrey Sachs and Andrew Warner, 1995), the
British experience was far more favorable than
the representative ‘‘growth failure’” in the
Third World of the recent past. Britain had an
unusual proficiency for importing ideas and
improving upon them; government policy rec-
ognized the importance of what would now be
known as technology transfer encouraging
technology inflows while seeking to prevent
technology outflows. A striking feature of
early 19th-century Great Britain was the
mushrooming of associations that were de-
signed to spread technological knowledge.

Britain during the industrial revolution dem-
onstrated outstanding learning capabilities. As
Mokyr put it, ‘“The key to British technological
success was that it had a comparative advantage
in micro-inventions’’ (1993 p. 33). Given that
learning within any particular technology is
bounded, sustaining persistently faster growth
requires both new inventions and an ability to
transfer learning advantages to new technolo-
gies. Robert Lucas (1993 ) has recently proposed
a formal endogenous-growth model in which
learning spillovers are the key.

Late 19th-century Britain lost its technolog-
ical lead to the United States. To some extent,
this may have resulted from factors stressed
by Ré&D-based endogenous-growth models
(larger markets and cheaper human capital in
the United States). But economic historians’
research strongly suggests that American ad-
vantages derived more from a unique accrual
of expertise through experience, particularly
with natural-resource-intensive technologies
(Richard Nelson and Gavin Wright, 1992).
Britain apparently did not maintain its learning
advantage as the sectoral locus of technologi-
cal change shifted. An important question for
further research is to establish what prevented
a Lucas-type outcome.

III. Implications

The preceding account has three major
implications for growth economics. First,






