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The paper estimates the correlation between tariffs and economic growth in the late 19th
century, in the context of three types of growth equation: unconditional convergence equa-
tions; conditional convergence equations; and factor accumulation models. It does so for a
panel of ten countries between 1875 and 1914. Tariffs were positively correlated with growth in
these countries during this period.

Economic theory is ambiguous as regards the relationship between trade
policy and growth. The growth literature of the past decade has produced an
impressive array of models in which protection can either increase or reduce
long run growth rates (Grossman and Helpman, 1991; Rivera-Batiz and Romer,
1991; Stokey, 1991; Young, 1991). Such theoretical ambiguity invites empirical
research.

While new growth theory is ambiguous on the subject, the new empirical
growth literature has produced a consensus that free trade is positively asso-
ciated with growth, based on evidence from the late 20th century (but see
RodrõÂguez and Rodrik (1999) for a sceptical review of the literature). The clear
message which emerges from cross-country studies such as Harrison (1996),
Lee (1993) and Sachs and Warner (1995) is that protection has slowed growth
in the late 20th century; a conclusion bolstered by more detailed studies of
countries, or entire regions such as Latin America, which have experimented
with import-substitution policies (e.g. Taylor, 1998).

However, what is true of the late 20th century is not necessarily true of
earlier periods. Theory identi®es off-setting effects of protection on the growth
rate, which leaves open the possibility that different effects may predominate
in different epochs. In a recent paper, Vamvakidis (1997) has introduced a
note of historical caution into the literature, ®nding that correlations between
trade and growth do indeed differ between periods. In particular, while he
con®rms that a positive correlation between openness and growth charac-
terised the twenty years between 1970 and 1990, there was no such correlation
in the 1950s and 1960s. Moreover, the correlation between tariffs and growth
was positive in the 1930s. Vamvakidis argues that individual countries could
have bene®ted from protection in a decade when unemployment was high,
and other countries were already adopting protection.

The late 19th century is a period to which proponents of protection have
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often pointed as offering evidence in support of their position. In particular,
the United States and Germany both adopted protectionist policies, and
experienced strong growth, arguably linked to the development of infant
industries behind high tariff barriers. Surprisingly, however, there have been
relatively few quantitative cross-country studies of the effects of protection on
growth in this period; while those which do exist have typically relied upon
fairly crude correlation analysis.

This paper goes further, by estimating the correlation between tariffs and
growth in the late 19th century in the context of three types of growth
equation: unconditional convergence equations; conditional convergence
equations, associated with Mankiw et al. (1992); and factor accumulation
models of the type estimated by Taylor (1996). The analysis uses data for ten
developed countries between 1875 and 1913: Australia, Canada, Denmark,
France, Germany, Italy, Norway, Sweden, the United Kingdom, and the United
States. While there are inevitably problems with some of these data, hopefully
the method represents an advance on earlier work in this area. The ®ndings
are quite robust, and may come as a surprise to some.

Section 1 recalls the main features of late 19th century tariff policy in the
ten countries considered here. Section 2 reviews the literature on late 19th
century tariffs and growth, while Section 3 presents empirical evidence on the
link between the two. Section 4 tries to interpret this evidence in the light of
the existing historical literature, while Section 5 concludes with some quali®ca-
tions and suggestions for future research.

1. Late 19th Century Tariff Policies

The evolution of European trade policies between 1860 and 1913 is well
known.1 The Franco-British trade agreement of 1860 initiated a wave of
commercial treaties involving all the main European powers. The inclusion of
the most-favoured-nation clause into these treaties ensured that concessions
were rapidly generalised, and Europe moved swiftly towards free trade. The
turning point came in the late 1870s and 1880s, when cheap New World and
Russian grain ¯ooded Europe (Kindleberger, 1951; O'Rourke, 1997). Not
surprisingly, this undermined agricultural support for free trade, although in
several countries (e.g. Sweden) cleavages emerged between smaller, grain-
using farmers specialising in animal husbandry, and larger, grain-producing
farmers. Moreover, agricultural protection often triggered a reversion towards
industrial protection. Thus, in Germany, where rye-producing Junkers were
powerful, Bismark's 1879 `marriage of iron and rye' afforded protection to
both agriculture and industry. In France, the protectionist breakthrough is
typically taken to be the MeÂline tariff of 1892; Italy introduced moderate tariffs
in 1878, and rather more severe tariffs in 1887 (Federico and Tena, 1998);

1 This section draws on O'Rourke and Williamson (1999, ch. 6), who in turn largely follow Bairoch
(1989), the standard reference on the topic.
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Sweden adopted agricultural protection in 1888, much earlier than Norway,
where farm sizes tended to be smaller than in Sweden, and export interests
(shipping, timber and ®shing) were politically powerful.

Of the major Western European powers, only Britain adhered to free trade
principles, which may re¯ect the diminished role and political clout of
agriculture in the ®rst industrial nation. Denmark, as is well known, also
adhered to free trade in agriculture throughout the grain invasion, engaging
in a radical structural adjustment in the process. Whether this Danish response
was due to the size distribution of farms, a high degree of social cohesion, the
German defeat of 1864, or other factors, remains a topic of considerable
interest (Kindleberger, 1951).

In Europe, therefore, protection was in the ®rst instance agricultural,
although industrial protection followed in several countries, and the net
impact on the allocation of resources between town and country remains to be
determined. In the New World, no such ambiguity as to protection's overall
sectoral impact exists: the regions of recent settlement were agricultural
exporters. Thus, their tariffs were designed to provide `infant' industries with
protection from European competition. In the United States, the Civil War
brought about a large increase in tariffs, as part of the attempt to ®nance the
war effort. After the War, tariffs remained high, a result not only of Republican
domination of Congress, but also of the combination of speci®c duties and
falling import prices between the 1870s and 1890s (Irwin, 1998). Canada also
chose to protect its manufacturing industries, especially after 1878, when the
Conservatives were elected on a `National Policy' platform aiming `to select for
higher rates of duty those [goods] that are manufactured or can be manufac-
tured in the country'.2 In Australia, ®nally, some colonies opted for protection
(e.g. Victoria), while others (e.g. New South Wales) opted for free trade. By
1893, after a succession of tariff increases, the maximum Victoria tariff rates
stood at 45% (Siriwardana, 1991, p. 47). The ®rst federal tariff of 1902 was a
compromise between protectionist and free-trading colonies, but federal
protection was greatly strengthened in 1906 and 1908.

2. Late 19th Century Tariffs and Growth: Sources and Methods

Over the last twenty years, a greater range of national accounts data has
become available to economic historians seeking to explore the correlation
between tariffs and growth. This paper exploits those data, as summarised in
Angus Maddison's most recent book on the subject (Maddison, 1995). In
conjunction with national sources, Maddison's data make it possible to
estimate conventional growth equations using PPP-adjusted GDP data that are
consistent across countries and across time.

Previous authors had to make do with country-speci®c national accounts
data, that have in some cases been superseded by more recent estimates. The
best known investigation of the link between tariffs and growth in the late 19th

2 Leonard Tilley, the new Finance Minister, speaking in 1879 (cited in McDiarmid, 1946, p. 161).
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century probably remains Bairoch (1972), updated and expanded as Bairoch
(1976), and summarised in Bairoch (1993). His strategy was to compare
aggregate growth rates in free trade and protectionist periods, for the major
European countries. For example, using the work of Marczewski, Toutain,
LeÂvy-Leboyer and Crouzet, he examined the growth rates of French agricul-
tural, industrial and total output in the free trade era of 1860±91, as compared
with the protectionist periods 1824±59 and 1892±1913. Sectoral and aggregate
growth rates were lower during the free trade period, and especially the growth
rate of agricultural output. Moreover, innovation was if anything slower during
the free trade period: Bairoch's conclusion was that free trade was bad for
French growth.

Broadly speaking, the same picture emerged when Bairoch examined other
Continental countries, although there were important exceptions (most nota-
bly, German industrial and aggregate output grew more rapidly during the
liberal period, de®ned for that country as 1862±79). On the other hand, the
leading European economy, Britain, did relatively well during the 1860s and
1870s: for Bairoch, liberalism was associated with divergence, not convergence.

Bairoch's pioneering work can be criticised on several grounds. First, the
method relies on a post hoc ergo propter hoc logic: differences in growth rates
between periods are ascribed to differences in trade regimes, when other
factors might have been important. Second, the method requires deciding
what constituted the `free trade' and `protectionist' eras in different European
countries. This is not always obvious; for example, Bairoch takes the MeÂline
tariff of 1892 as marking the end of the `liberal interlude' in France, although
wheat duties were raised signi®cantly in 1885 and 1887. Different starting and
end points for the liberal period, which inevitably re¯ect an element of
judgement, would produce different growth rates.

The second comparative, quantitative study of which I am aware is Capie
(1983), whose results are summarised in a later survey (Capie, 1994). Capie
argues that there is no evidence that tariffs boosted growth in late 19th century
Europe. First, average tariffs (i.e. the ratio of customs duties to total imports)
were fairly low in all countries bar Russia, and there was not much variation in
tariffs across countries. `Protection does not appear to have been suf®ciently
high to make any signi®cant impact on performance' (Capie, 1983, p. 9).
Second, simple country-by-country regressions of growth rates on tariffs, using
annual data from Germany, Italy, the United Kingdom and Russia, found no
relationship between tariffs and growth.

Vamvakidis (1997) ®nds little or no relationship between tariffs and growth
between 1870 and 1910, in a simple bivariate framework. However, he does
®nd that the Spearman rank correlation coef®cient (which eliminates the
in¯uence of extreme observations) between average tariffs and growth, using
decade averages for 11 countries, is positive: 0.345, with a t-statistic of 2.438.

Finally, Foreman-Peck (1995) uses decadal data for an unbalanced panel of
up to 18 European countries between 1860 and 1910, to estimate an `eclectic'
model of the level (rather than the growth rate) of output per capita,
expressed as a system of equations. His reduced form estimates indicate that

2000] 459T A R I F F S A N D G R O W T H I N T H E L A T E 1 9 T H C E N T U R Y

# Royal Economic Society 2000



average tariffs were negatively related to output per capita; structural equations
suggest that the result is due to the fact that output per capita was negatively
related to agriculture's share of employment, and that the latter variable was
positively related to tariffs. Foreman-Peck's interpretation is that tariffs were
biassed towards (low-productivity) agriculture, of which more later; an alter-
native interpretation is that the grain invasion provoked higher tariffs in more
agricultural economies (O'Rourke, 1997).

This paper aims to improve on previous studies, in three ways. First, unlike
Bairoch and Capie, I use Maddison's (1995) PPP-adjusted GDP data.3 Second,
unlike Bairoch, Capie and Vamvakidis, I control for the other forces that
theory says should affect growth when estimating the impact of protection.4

Third, the growth equations estimated here are more directly comparable with
the late 20th century literature cited in the introduction, than are Foreman-
Peck's output level equations.

3. Tariffs and Growth: Some Cross-country Evidence

My data set covers ten countries, three in the New World (Australia, Canada
and the United States) and seven in Europe (Denmark, France, Germany,
Italy, Norway, Sweden and the United Kingdom). For each country, I have data
on real GDP, the GDP de¯ator, population, agricultural land endowments, the
share of agricultural output in GDP, school enrollments, investment rates,
imports as a share of GDP, tariff rates, and coal consumption. The data cover
the period 1875±1914, and are expressed as 5-yearly averages.

Working with late nineteenth century data naturally necessitates compro-
mises. Theory suggests that I should be examining the behaviour of GDP per
worker, not per head of population, but labour force data are not available for
all countries on an annual basis. School enrollment rates are simply the total
number of pupils in primary and secondary schools, divided by the total
population: cohort-speci®c enrollment rates would clearly be preferable. When
I run factor accumulation models, in which the growth of GDP per head is
related to the growth in endowments per head, I am forced to use coal
consumption as a proxy for the capital stock, since the latter are unavailable
(following Collins et al., 1997 and Vamvakidis, 1997). This short cut does at
least have a venerable pedigree: see Landes (1969, p. 293). As in previous
studies, average tariffs are simply de®ned as the ratio of customs duties to total
imports, of which more below. When estimating land endowments and enroll-
ment rates, I am occasionally forced to rely on interpolation where data are
missing. Appendix 1 provides the details.

Table 1 gives the raw data on tariffs, while Table 2 reports regressions of

3 Foreman-Peck and Vamvakidis used earlier versions of the Maddison data, for example that given
in Maddison (1991).

4 In common with the late 20th century literature, I simply enter my measure of protection as an
additional explanatory variable, and am thus estimating a reduced form relationship between protec-
tion and growth. However, this paper speculates at some length (in Section 4) about the possible
mechanisms that might have linked tariffs and growth in the late 19th century.
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Table 1
Average Tariffs, 1875±1914

(Percent)

1875±9 1880±4 1885±9 1890±4 1895±9 1900±4 1905±9 1910±4 Average

Australia 9.7 9.2 10.7 12.8 14.2 19.0 19.7 19.0 14.3
Canada 15.7 16.9 18.1 19.0 19.5 19.3 19.3 19.5 18.4
Denmark 11.9 11.6 12.6 9.2 9.0 8.1 6.8 5.0 9.3
France 5.2 6.0 7.9 9.7 10.4 8.6 8.5 8.9 8.2
Germany 3.7 6.1 8.2 8.9 9.3 8.4 7.6 7.0 7.4
Italy 7.9 8.3 9.0 9.6 10.2 10.8 11.7 11.7 9.9
Norway 10.2 12.6 11.1 11.2 11.6 11.7 11.5 12.8 11.6
Sweden 9.7 10.5 10.7 10.7 11.4 10.7 9.5 8.4 10.2
UK 5.3 4.8 5.3 4.8 4.8 6.1 5.3 4.8 5.1
USA 29.4 29.1 29.9 23.5 22.7 26.8 23.0 18.3 25.4

Average 10.9 11.5 12.4 11.9 12.3 13.0 12.3 11.5 12.0

Source : see Appendix 1.

Table 2
Tariff Levels Across Countries and Time

(Dependent variable is average tariff)

Variable Coef®cient t-Statistic

C 0.120 44.776
D1877 ÿ0.011 ÿ1.558
D1882 ÿ0.005 ÿ0.652
D1887 0.004 0.550
D1892 ÿ0.000 ÿ0.046
D1897 0.003 0.485
D1902 0.010 1.393
D1907 0.003 0.434
D1912 ÿ0.004
DAUS 0.023 2.889
DC 0.065 8.047
DDK ÿ0.027 ÿ3.379
DF ÿ0.038 ÿ4.749
DG ÿ0.046 ÿ5.686
DI ÿ0.021 ÿ2.587
DN ÿ0.004 ÿ0.487
DS ÿ0.018 ÿ2.214
DUK ÿ0.068 ÿ8.510
DUS 0.134

No. of observations 80
R-squared 0.879
Adjusted R-squared 0.848
S.E. of regression 0.024
F-statistic 28.570
Prob(F-statistic) 0.000
Mean of dependent variable 0.120
S.D. of dependent variable 0.061
Sum of squared residuals 0.036
Durbin-Watson statistic 0.767

Note : coef®cient on D1912 constrained to be equal to minus the sum
of the coef®cients on D1877 to D1907 inclusive. Coef®cient on DUS
constrained to be equal to minus the sum of the coef®cients on
DAUS to DUK inclusive. Estimation: OLS. For variable de®nitions,
see Table 5.
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tariffs on country and time dummies. As expected, the tables show that tariffs
were highest in the United States, and lowest in the United Kingdom, with
tariffs also being high in Australia (I use the Victorian tariffs) and Canada.
Continental European countries all have average tariff rates somewhere in
between these two extremes, with Scandinavian (and, in particular, Danish)
tariffs being surprisingly high, and German tariffs being surprisingly low. The
general increase in tariff levels in the 1880s is also apparent from the tables.

There are several problems associated with this average tariff measure. First,
there is a well-known index number problem: as protection on a particular
commodity increases, the weight of that commodity in the overall tariff index
declines. In the extreme case of a prohibitive tariff, the weight would drop to
zero. Second, and perhaps more importantly during this period, many tariffs
were raised for revenue purposes, and were not necessarily directly protective:
British duties on tobacco, for example. If these revenue duties were not
included, British and Danish average tariffs would be much lower (Irwin,
1993). On the other hand, even revenue tariffs will have a general equilibrium
impact of some sort in an open economy.

Despite the impact of revenue tariffs on average customs duties, many
features of Table 1 correspond with what we know about the tariff history of
the period, in particular the high United States and low United Kingdom
tariffs (although the British index for 1875±9 is slightly higher than that for
France, mirroring the debate between Nye (1991) and Irwin (1993)). Even
features of Table 1 that seem surprising are often compatible with other
evidence on relative protection levels in the late 19th century. Table 3, taken
from O'Rourke and Williamson (1997), summarises various measures of
protection in 1875 and 1913. First, there are Bairoch's (1989) estimates of
tariffs on wheat. Second, there are several average tariffs, computed using a
variety of weights, for both manufacturing and the economy as a whole. These
were computed by the League of Nations in 1927, by H. Liepmann in his
classic Tariff Levels and the Economic Unity of Europe (1938), and by Bairoch
himself. Third, I report the estimates of sectoral and overall protection
calculated by Estevadeordal (1997). Estevadeordal estimated a model predict-
ing trade ¯ows for eighteen countries in 1913.5 He then constructed two
measures of `openness' based on the difference between countries' predicted
and actual trade intensity ratios. Table 3 indicates where individual countries
ranked among Estevadeordal's eighteen nations in terms of their openness
(the most open being ranked 1, and the most protected being ranked 18).

These scholars also found, for example, that protection for manufacturing
(although not overall protection) was higher in Denmark than in Germany:
Denmark's free trade reputation is due to its refusal to protect agriculture.
Contrary to popular opinion, Germany was not particularly protectionist with-
in the context of Continental Europe, and indeed neither was Italy (Federico
and Tena, 1998). The data in Table 1 are therefore not wildly out of line with

5 Countries in the Estevadeordal sample were: Argentina, Australia, Austria-Hungary, Belgium,
Canada, Denmark, Finland, France, Germany, Italy, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, the United Kingdom, and the United States.
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Table 3
European Tariffs 1875±1913

Manufacturing
Country 1875

(%)
1913 (1)

(%)
1913 (2)

(%)
1913 (3)
(rank)

1913 (4)
(rank)

Denmark 15-20 14 n.a. 16 14
Norway 2-4 n.a. n.a. 8 8
Sweden 3-5 20 25 5 6
Italy 8-10 18 20 15 17
UK 0 0 0 4 5
France 12-15 20 21 12 12
Germany 4-6 13 13 6 3

Agriculture

Country
Wheat 1913

(%)
All Agriculture 1913 (1)

(rank)
All Agriculture 1913 (2)

(rank)

Denmark 0 1 1
Norway 4 16 13
Sweden 28 7 8
Italy 40 12 16
UK 0 4 2
France 38 10 12
Germany 36 6 6

Overall

Country
Overall 1913 (1)

(%)
Overall 1913 (2)

(%)
Overall 1913 (3)

(%)
Overall 1913 (4)

(rank)
Overall 1913 (5)

(rank)

Denmark 6 9 n.a. 2 4
Norway 11 n.a. n.a. 11 12
Sweden 9 16 28 7 7
Italy 10 17 25 16 17
UK 6 0 0 3 3
France 9 18 24 14 14
Germany 8 12 17 8 8

Notes :
Manufacturing 1875: average levels of duties on manufactured products in 1875, from Bairoch (1989),
Table 5, p. 42.
Manufacturing 1913 (1): League of Nations estimate, as reported in Bairoch (1989), Table 9, p. 76.
Manufacturing 1913 (2): Liepmann (1938) estimate, as reported in Bairoch (1989), Table 9, p. 76.
Manufacturing 1913 (3): rank among 18 countries (1 � least protectionist, 18 �most protectionist),
based on the adjusted trade intensity ratios in Estevadeordal (1997), Table 6, p. 104.
Manufacturing 1913 (4): rank among 18 countries (1 � least protectionist, 18 �most protectionist),
based on the openness measures in Estevadeordal (1997), Table 6, p. 105.
Wheat 1913: levels of duties on wheat, calculated by Bairoch (1989), Table 9, p. 76.
Agriculture 1913 (1): rank among 18 countries (1 � least protectionist, 18 �most protectionist), based
on the adjusted trade intensity ratios in Estevadeordal (1997), Table 6, p. 104.
Agriculture 1913 (2): rank among 18 countries (1 � least protectionist, 18 �most protectionist), based
on the openness measures in Estevadeordal (1997), Table 6, p. 105.
Overall 1913 (1): import duties as % of special total imports (1909±1913), calculated by Bairoch
(1989), Table 9, p. 76.
Overall 1913 (2): League of Nations estimate, as reported in Bairoch (1989), Table 9, p. 76.
Overall 1913 (3): Liepmann (1938) estimate, as reported in Bairoch (1989), Table 9, p. 76.
Overall 1913 (4): rank among 18 countries (1 � least protectionist, 18 �most protectionist), based on
the adjusted trade intensity ratios in Estevadeordal (1997), Table 8, p. 107.
Overall 1913 (5): rank among 18 countries (1 � least protectionist, 18 �most protectionist), based on
the openness measures in Estevadeordal (1997), Table 8, p. 107.
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what other sources suggest. However, there remains the possibility that
revenue tariffs were more important in some countries than in others. It will
therefore be important to check that econometric results are robust to the
inclusion of country-speci®c ®xed effects.

Table 4 gives average annual per capita growth rates between successive 5-
year periods. Canada, Denmark and the United States experienced relatively
rapid growth, while British growth was somewhat below par, and Australia
performed poorly.

Since I am using ®ve-year averages, and there are eight ®ve-year periods
between 1875 and 1914, there are seven periods of growth to be explained. I
thus have 70 observations. (For a good justi®cation of using panel data in this
context, see Harrison (1996).) Unless otherwise stated, the dependent variable
is the average annual growth rate of output per capita.

Table 6 explores the impact of tariffs on growth in the context of an
unconditional convergence model, with per-capita growth being related to the
initial income per capita. (Table 5 provides a list of variable names used in
subsequent tables.) There is little evidence of unconditional beta-convergence
for this ten-country sample: the coef®cient on initial income in (1) is very
small, albeit negative, and insigni®cant at conventional levels.6 Adding the log
of the (initial) average tariff improves the ®t of the equation somewhat; the
coef®cient on the tariff variable in (2) is positive, at 0.746, and signi®cant at
conventional levels. The coef®cient implies that a 10% increase in the tariff

Table 4
Growth Rates, 1875±1914

(Percent per annum)

1875±9 to
1880±4

1880±4 to
1885±9

1885±9 to
1890±4

1890±4 to
1895±9

1895±9 to
1900±4

1900±4 to
1905±9

1905±9 to
1910±4

Average

Australia 0.9 1.0 ÿ2.0 ÿ2.3 1.8 2.8 1.7 0.6
Canada 3.7 0.9 2.0 1.1 4.8 3.2 2.4 2.6
Denmark 1.2 1.1 1.9 2.0 2.1 1.9 2.1 1.7
France 1.4 0.3 2.0 1.7 0.8 1.3 1.7 1.3
Germany 0.1 1.9 1.8 2.3 1.3 1.6 1.2 1.4
Italy 0.5 1.0 ÿ0.2 0.2 2.6 3.4 2.3 1.4
Norway ÿ0.0 0.8 1.7 0.9 0.8 1.3 2.7 1.2
Sweden 0.7 0.6 1.6 2.4 1.5 1.7 1.5 1.4
UK 1.0 0.9 0.9 1.9 0.6 0.4 1.0 1.0
USA 4.2 0.3 0.9 1.6 3.1 2.1 0.8 1.8

Average 1.4 0.9 1.1 1.2 1.9 2.0 1.7 1.4

Source : see Appendix 1.

6 This fact has previously been commented on by Maddison (1994) and O'Rourke and Williamson
(1997). The latter paper ®nds stronger evidence for convergence, conditional on education, based on
®xed country-speci®c enrollment rates. This ®nding survives when enrollment rates are allowed to vary
over time, as is the case here: when growth rates are regressed on enrollment rates and initial income,
the coef®cient on education is positive and signi®cant at the 10% level, while the coef®cient on initial
income increases to ÿ0.734 (with a p-value of 0.118).
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rate is associated with an increase in annual growth rates of 0.075% per annum,
or 5.2% (100 3 0:075=1:443); a one standard deviation increase in the tariff
rate (0.481249) would increase average annual growth rates by 0.359% p.a., or
by 24.9% (100 3 0:359=1:443). These are quite large effects.

When country-speci®c ®xed effects are introduced, the coef®cient on the
tariff variable increases to 1.538; a one standard deviation increase in tariffs is
now associated with an increase of 0.74% p.a. in the average annual growth rate,
or 51.3%. The coef®cient is marginally smaller at 0.691 when time dummies are
introduced. When both time and country dummies are introduced, the coef®-
cient declines to 0.511, and is no longer signi®cant at standard con®dence
levels. However, this is hardly surprising, given that a regression of tariffs on
time and country dummies produces an R-squared of 0.879 (Table 2).7

Table 5
List of Variables Used in Regressions

Variable Description

C Constant
D1877 Dummy variable: 1 if period is 1875±79, 0 otherwise
D1882 Dummy variable: 1 if period is 1880±84, 0 otherwise
D1887 Dummy variable: 1 if period is 1885±89, 0 otherwise
D1892 Dummy variable: 1 if period is 1890±94, 0 otherwise
D1897 Dummy variable: 1 if period is 1895±99, 0 otherwise
D1902 Dummy variable: 1 if period is 1900±04, 0 otherwise
D1907 Dummy variable: 1 if period is 1905±09, 0 otherwise
D1912 Dummy variable: 1 if period is 1910±14, 0 otherwise
DAUS Dummy variable: 1 if country is Australia, 0 otherwise
DC Dummy variable: 1 if country is Canada, 0 otherwise
DDK Dummy variable: 1 if country is Denmark, 0 otherwise
DF Dummy variable: 1 if country is France, 0 otherwise
DG Dummy variable: 1 if country is Germany, 0 otherwise
DI Dummy variable: 1 if country is Italy, 0 otherwise
DN Dummy variable: 1 if country is Norway, 0 otherwise
DS Dummy variable: 1 if country is Sweden, 0 otherwise
DUK Dummy variable: 1 if country is UK, 0 otherwise
DUS Dummy variable: 1 if country is US, 0 otherwise
LY Log of initial income
LTAR Log of average tariff (®rst period)
SK Log of the savings rate
SH Log of school enrollment rate
NGD Log of population growth rate plus 0.05
DKL Rate of change of capital-labour ratio
DRL Rate of change of land-labour ratio
CYC Deviation of output from trend output

(based on regressions of output on time and time squared)
SPECTAR Log of (average tariff times implicit GDP de¯ator)
LTAR(�1) Log of the second period average tariff
LTAR12 Log of the average of tariffs in ®rst and second periods
GDP Real GDP
POP Population
DOLD Dummy variable: 1if country is European, 0 otherwise
DNEW Dummy variable: 1 if country is in New World, 0 otherwise

7 When the dependent variable is the log of the average tariff, rather than the average tariff, the R-
squared is 0.862 (not shown).
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These results were suf®ciently surprising to me that I ran equations relating
tariffs and growth using many different speci®cations, in an attempt to see how
robust this correlation was. I ®rst explored the link between tariffs and growth
in the context of an augmented Solow model, of the sort associated with
Mankiw et al. (1992): consistent with the ®ndings of Taylor (1996), this model
performs extremely poorly in the late 19th century.8 Most notably, the savings
rate and population growth coef®cients have the wrong signs, while the coef®-
cient on initial income has the wrong sign in several speci®cations. Once
again, the tariff coef®cient is large, positive and statistically signi®cant, unless
both time and county dummies are included.

In Table 7, I run factor accumulation models of the sort favoured by Taylor
(1996): growth in output per worker is related to growth in the land-labour and
capital-labour ratios (recall that capital stocks are proxied by coal consump-
tion). This speci®cation re¯ects the important role that expanding frontiers

Table 6
Unconditional Convergence Model

(Dependent variable is average annual growth rate)

(1) (2) (3) (4) (5)

Fixed effects? No No Yes No Yes
C 1.718 3.477 4.170

(4.303) (4.576) (4.950)
LY ÿ0.286 ÿ0.383 0.288 ÿ0.761 ÿ5.027

(ÿ0.733) (ÿ1.020) (0.340) (ÿ1.962) (2.833)
LTAR 0.746 1.538 0.691 0.511

(2.679) (2.128) (2.566) (0.659)
D1877 ÿ0.566 ÿ2.383

(ÿ1.132) (ÿ2.607)
D1882 ÿ1.079 ÿ2.589

(ÿ2.196) (ÿ3.304)
D1887 ÿ0.913 ÿ2.223

(ÿ1.877) (ÿ3.187)
D1892 ÿ0.756 ÿ1.841

(ÿ1.569) (ÿ2.929)
D1897 0.040 ÿ0.789

(0.084) (ÿ1.427)
D1902 0.113 ÿ0.295

(0.239) (ÿ0.632)

No. of observations 70 70 70 70 70
R-squared 0.008 0.104 0.267 0.252 0.453
Adjusted R-squared ÿ0.007 0.077 0.128 0.154 0.274
S.E. of regression 1.150 1.101 1.070 1.055 0.977
F-statistic 0.537 3.880 21.170 2.568 6.156
Prob(F-statistic) 0.466 0.025 0.000 0.018 0.000
Mean of dependent variable 1.443 1.443 1.443 1.443 1.443
S.D. of dependent variable 1.146 1.146 1.146 1.146 1.146
Sum of squared residuals 89.973 81.270 66.435 67.840 49.588
Durbin-Watson stat. 1.349 1.479 1.889 1.576 1.714

Note : t-statistics are in parentheses. Estimation: OLS. Omitted year: 1907. Country speci®c ®xed effects
in (3) and (5) not reported.

8 The results (not shown) are available on request from the author.
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played in the late 19th century Atlantic economy, as well as the greater role of
agriculture in that period. In (4) and (5) a catch-up term is added to the
speci®cation. Since both speci®cation tests (not shown) and common sense
suggest that country ®xed effects should be included, all regressions in this and
subsequent tables incorporate them. The model performs much better than the
augmented Solow model, and the positive relationship between tariffs and
growth survives (but note that the coef®cient on initial income is positive in
(4)). The tariff coef®cient ranges from 0.57 to 1.853. Again, adding country
®xed effects alone to the speci®cation increases the size of the tariff coef®cient,
while adding time dummies as well as country dummies lowers both the size of
the coef®cient and the signi®cance level (to below conventional levels).9

Finally, it should be noted that controlling for import shares strengthens the

Table 7
Factor Accumulation Model

(Dependent variable is average annual growth rate)

(1) (2) (3) (4) (5)

LY 1.464 ÿ3.796
(1.832) (ÿ2.300)

DKL 18.361 19.528 21.809 22.527 18.55
(2.869) (3.225) (3.392) (3.660) (2.928)

DRL 10.913 14.189 22.933 18.235 22.748
(0.750) (1.030) (1.669) (1.333) (1.724)

LTAR 1.853 1.142 1.737 0.570
(2.845) (1.669) (2.708) (0.810)

D1877 ÿ0.990 ÿ2.589
(ÿ2.070) (ÿ3.108)

D1882 ÿ1.166 ÿ2.508
(ÿ2.714) (ÿ3.510)

D1887 ÿ0.736 ÿ1.892
(ÿ1.786) (ÿ2.958)

D1892 ÿ0.561 ÿ1.527
(ÿ1.364) (ÿ2.648)

D1897 ÿ0.279 ÿ0.940
(ÿ0.650) (ÿ1.869)

D1902 ÿ0.089 ÿ0.397
(ÿ0.214) (ÿ0.938)

No. of observations 70 70 70 70 70
R-squared 0.331 0.414 0.524 0.447 0.569
Adjusted R-squared 0.204 0.291 0.355 0.319 0.405
S.E. of regression 1.023 0.965 0.920 0.946 0.884
F-statistic 28.701 20.154 7.004 15.110 7.338
Prob(F-statistic) 0.000 0.000 0.000 0.000 0.000
Mean of dependent variable 1.443 1.443 1.443 1.443 1.443
S.D. of dependent variable 1.146 1.146 1.146 1.146 1.146
Sum of squared residuals 60.664 53.119 43.210 50.117 39.074
Durbin-Watson stat. 1.462 1.612 1.853 1.801 1.693

Note : t-statistics are in parentheses. Estimation: OLS with ®xed effects. Fixed effects omitted. Omitted
year: 1907.

9 In response to a referee's suggestion, I tried replacing the log of the average tariff with the average
tariff itself. The qualitative results remain unchanged; for example, when the average tariff is used in
(3), the tariff coef®cient is 10.82, with a t-statistic of 1.860; when it is used in (5), the tariff coef®cient is
5.41, with a t-statistic of 0.881.
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correlation between tariffs and growth. For example, when the simple factor
accumulation model with country dummies is re-estimated, the coef®cient on
tariffs increases to 2.374, up from 1.853 (equation (2) in Table 7). The import
share is positively and signi®cantly related to growth, consistent with ®ndings
for the late 20th century.

Clearly my prior, which was that tariffs should be negatively correlated with
growth, is not supported by the data. The data are far more comfortable with
the hypothesis that tariffs boosted late 19th century growth. What could be
driving the results?

One possibility is that the results are driven by one or two countries: the
United States, for example, was both a high-growth and a high-tariff economy.
On the other hand, Australia was a low-growth country; using high Victorian
tariffs, as I do, rather than tariffs re¯ecting the free trading New South Wales,
should have reduced the correlation between growth and tariffs. The fact that
my results are robust to the inclusion of country dummies indicates that
something more than country ®xed effects is going on. Indeed, in all cases, the
tariff coef®cient increases in size when country dummies are introduced.

In Table 8, I let the tariff variable interact with country and time dummies,
in the context of a simple factor accumulation speci®cation. With country
dummies already included, I am using up many scarce degrees of freedom; the
hope is that such an exercise will yield some insight into what is driving the
overall result. For the sake of comparison, the coef®cient on tariffs was 1.853
in equation (2) of Table 7.

F-tests clearly reject the null hypothesis that tariff coef®cients are equal
across countries, while there seems to be a tendency for the tariff coef®cient to
fall over time. The tariff coef®cient was `larger than average' (i.e. greater than
1.853) for Australia, Canada, Germany, Italy and Norway.10 Reassuringly, the
tariff coef®cient was (insigni®cantly) negative for the two free-traders in the
sample, Denmark and the United Kingdom, as well as for the United States.
The fact that no positive correlation emerges for Denmark and Britain,
countries whose histories contain no suggestion that tariffs boosted growth,
suggests that the overall correlation is more than a spurious by-product of the
way these data are generated.

At this point, a skeptic might well ask whether the causation could be going
the other way round, from growth to tariffs. One could argue as follows: in
depressions, tariff rates increase. This could be because duty rates are raised
(which is what the endogenous tariff literature emphasises), or it could be
because speci®c duties translate into higher rates of protection in periods of
low prices (Crucini (1994); see also Thornton and Molyneux (1997)). In either
event, tariffs are higher when output is low, and thus about to grow more

10 The Italian coef®cient seems absurdly high; inspection of Tables 1 and 4 reveals that Italian tariffs
did indeed increase after 1895, at the same time that the economy's growth rate accelerated
signi®cantly. There are also severe problems regarding the data on Italian land inputs (see Appendix
1). Reassuringly, the positive correlation between tariffs and growth does not depend on these Italian
observations. Excluding Italy, a simple factor accumulation model with country dummies produces a
tariff coef®cient of 1.424, with a p-value of 0.027. This is lower than the coef®cient in equation (2) of
Table 7, but it is large and positive nonetheless.
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Table 8
Tariffs and Growth in Different Countries and Periods

(Dependent variable is annual average growth rate)

(1) (2)

DKL 23.761 22.992
(4.091) (3.633)

DRL 22.766 25.238
(1.728) (1.802)

DAUS 3 LTAR 2.836
(2.390)

DC 3 LTAR 4.297
(0.955)

DDK 3 LTAR ÿ1.600
(ÿ0.985)

DF 3 LTAR 1.096
(0.760)

DG 3 LTAR 2.317
(2.049)

DI 3 LTAR 10.664
(3.987)

DN 3 LTAR 3.633
(0.643)

DS 3 LTAR 0.789
(0.138)

DUK 3 LTAR ÿ3.110
(ÿ0.743)

DUS 3 LTAR ÿ1.07
(ÿ0.359)

D1877 3 LTAR 1.258
(1.867)

D1882 3 LTAR 1.212
(1.719)

D1887 3 LTAR 1.057
(1.423)

D1892 3 LTAR 0.975
(1.312)

D1897 3 LTAR 0.911
(1.211)

D1902 3 LTAR 0.816
(1.072)

D1907 3 LTAR 0.743
(1.004)

No. of observations 70 70
R-squared 0.581 0.511
Adjusted R-squared 0.397 0.339
S.E. of regression 0.890 0.932
F-statistic 6.041 6.668
Prob(F-statistic) 0.000 0.000
Mean of dependent variable 1.443 1.443
S.D. of dependent variable 1.146 1.146
Sum of squared residuals 38.031 44.322
Durbin-Watson stat. 2.169 1.834
Restrictions p � 0:042 p � 0:139

Note : t-statistics are in parentheses. Estimation: OLS with ®xed effects.
Fixed effects omitted. Restrictions: p-values from F-tests that tariff coef®-
cients are equal across countries or time.
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rapidly than average. There is some evidence that the latter effect may have
been at work during recessions. Let CYC be a business cycle variable, de®ned
as the deviation of actual output from predicted output, where predicted
output is derived from a regression of annual output on time and time
squared. Table 9 gives the correlation between CYC, the GDP price de¯ator,
the log of the average tariff LTAR, and growth over the subsequent period. As
can be seen, during booms (CYC is positive), prices are higher, tariffs are lower
and subsequent growth is lower; during troughs (CYC is negative) prices are
lower, tariffs are higher, and subsequent growth is higher. When the log of the
tariff is regressed on country dummies and CYC, the coef®cient on CYC is
strongly negative, as predicted by the political science literature (e.g. Cassing et
al, 1986; Gallarotti, 1985), although maybe not for the reasons suggested
here.11

One simple and extremely crude way to check whether it is this dependence
of tariffs on the business cycle that is driving the results is to regress the growth
rate between ®ve-year periods on tariffs in the second period, rather than the
®rst period. Say the economy was in recession in the ®rst period: ®rst period
tariffs might be higher than usual, but second period tariffs would re¯ect the
better economic conditions that followed. Table 10 presents the results when
growth is regressed on second period tariffs, and the average of ®rst and
second period tariffs, in the context of the factor accumulation model. Using
second period tariffs lowers the tariff coef®cient somewhat, to 1.352, down
from 1.853, while using average tariffs leaves the coef®cient unchanged.

An alternative is to construct a `speci®c tariff' variable, SPECTAR, de®ned as
the log of the average tariff times the GDP price de¯ator. Table 9 shows that
SPECTAR is not as strongly correlated with the business cycle as is the average
tariff, while a regression of SPECTAR on CYC and country dummies reveals no
statistically signi®cant relationship between speci®c tariffs and the business

Table 9
Prices, Tariffs and the Business Cycle

(Correlations)

CYC Prices LTAR SPECTAR Growth

CYC 1
Prices 0.335 1
LTAR ÿ0.224 ÿ0.412 1
SPECTAR ÿ0.160 ÿ0.194 0.974 1
Growth ÿ0.382 ÿ0.187 0.300 0.277 1

Note : prices are the implicit GDP de¯ator. CYC is as de®ned in the text. LTAR is
the log of the average tariff. SPECTAR is the log of (average tariff 3 prices). All
data sources given in Appendix 1.

11 The coef®cient on CYC in the regression (not shown) is ÿ0.830, with a t-statistic of ÿ2.669.
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cycle.12 Table 11 shows that when the average tariff is replaced by SPECTAR in
a simple factor accumulation model, the coef®cient on tariffs is still large and
positive, if somewhat smaller than in equation (2) of Table 7.

From these exercises, it appears that the countercyclicality of tariffs cannot
on its own explain my results; moreover, if the positive correlation between
tariffs and growth were due to the interaction of changing price levels over the
business cycle and speci®c tariffs, then why does a positive correlation not
emerge for Britain and Denmark, the two free traders in the sample?

Another way that business cycles might matter is suggested by Vamvakidis
(1997). As mentioned in the introduction, he ®nds some support for the
theoretical suggestion that tariffs might be bene®cial during recessions (due,
for example, to their employment-creating effects), but not otherwise. Using
pooled data from 1920 to 1990, he regresses growth on domestic tariffs, and
other variables. In many speci®cations, the tariff coef®cient is positive (if
insigni®cant); but when he controls for unemployment, the tariff coef®cient
becomes negative and signi®cant. Speci®cally, when he adds the unemploy-
ment rate, and an interaction term between tariffs and unemployment, to the
speci®cation, he ®nds: a negative and signi®cant unemployment coef®cient; a
positive and signi®cant coef®cient on the interaction between tariffs and
unemployment; and a negative and signi®cant coef®cient on tariffs.

Might something similar have been at work in the late 19th century? Might

Table 10
Factor Accumulation Model, Second Period Tariffs

(Dependent variable is average annual growth rate)

Variable (1) (2)

DKL 16.979 17.925
(2.688) (2.923)

DRL 13.741 14.595
(0.959) (1.042)

LTAR(�1) 1.352
(1.838)

LTAR12 1.851
(2.493)

No. of observations 70 70
R-squared 0.368 0.397
Adjusted R-squared 0.235 0.270
S.E. of regression 1.002 0.980
F-statistic 16.627 18.748
Prob(F-statistic) 0.000 0.000
Mean of dependent variable 1.443 1.443
S.D. of dependent variable 1.146 1.146
Sum of squared residuals 57.271 54.700
Durbin-Watson stat. 1.532 1.570

Note : t-statistics are in parentheses. Estimation: OLS with ®xed effects. Fixed
effects omitted.

12 The coef®cient on CYC in the regression (not shown) is ÿ0.271, with a t-statistic of ÿ0.862.
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the overall positive tariff effect my regressions have uncovered be due solely to
the positive effects of tariffs during recessions? Equation (1) in Table 12
presents the evidence, in the context of the factor accumulation model. The
CYC variable here is identical to that used earlier; i.e. it is the deviation from
trend output. There is no evidence that the growth effects of tariffs are solely
due to their impact during recessions. To be sure, the coef®cient on tariffs is
lower than in the simpler speci®cations of Table 7, down to 1.066 from 1.853,
and has a p-value of 0.133. On the other hand, the coef®cient is still positive;
moreover, the fact that the coef®cient on the tariff-cycle interaction term is
positive suggests that tariffs were more effective during expansions, not less.

If tariffs helped boost growth, this is not solely due to some recession
effect.13 The positive correlation between tariffs and growth which this section

Table 11
Growth and `Speci®c' Tariffs

(Dependent variable is average annual growth rate)

Variable (1) (2)

DKL 19.896 22.504
(3.177) (3.451)

DRL 12.382 23.627
(0.875) (1.697)

SPECTAR 1.467 0.796
(2.097) (1.154)

D1877 ÿ1.089
(ÿ2.280)

D1882 ÿ1.198
(ÿ2.750)

D1887 ÿ0.669
(ÿ1.589)

D1892 ÿ0.497
(ÿ1.179)

D1897 ÿ0.196
(ÿ0.446)

D1902 ÿ0.036
(ÿ0.086)

No. of observations 70 70
R-squared 0.379 0.510
Adjusted R-squared 0.248 0.337
S.E. of regression 0.994 0.933
F-statistic 17.390 6.643
Prob(F-statistic) 0.000 0.000
Mean of dependent variable 1.443 1.443
S.D. of dependent variable 1.146 1.146
Sum of squared residuals 56.319 44.410
Durbin-Watson stat. 1.584 1.839

Note : t-statistics are in parentheses. Estimation: OLS with ®xed effects.
Fixed effects omitted.

13 On a somewhat related note, neither is it the case that current tariffs have a positive effect on
output, while lagged tariffs have a negative effect. Adding (one-period) lagged tariffs to equation (2) in
Table 7 reduces the coef®cient on current tariffs somewhat, while the coef®cient on lagged tariffs is
positive but statistically insigni®cant.
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has uncovered seems surprisingly robust, given the contrary evidence emer-
ging from the late 20th century data.

4. Discussion

It appears that the Bairoch hypothesis (that tariffs were positively associated
with growth in the late 19th century) holds up remarkably well, when tested
with recently available data, and when controlling for other factors in¯uencing
growth. If the result is accepted, these questions naturally arise: what are the
economics underlying the result, and why was the late 19th century so different
from the late 20th century? Thus far, the paper has been silent on the
mechanisms through which tariffs in¯uenced growth, and it has been silent
for a speci®c reason: partial correlations such as the ones presented above are
the basis for today's conventional wisdom, almost universally accepted among
economists and policy makers, that openness is good for growth. Clearly, it
makes sense to see what the same methodology implies about the links
between tariffs and growth in an earlier period. Nonetheless, a constant theme
of O'Rourke and Williamson (1999) is that late 20th century economists

Table 12
Growth and Tariffs: Alternative Speci®cations

(Dependent variable is average annual growth rate)

Variable (1) (2) (3)

DKL 20.230 19.654 20.039
(3.469) (3.162) (3.235)

DRL 10.060 14.254 14.086
(0.754) (1.025) (1.015)

LTAR 1.066 1.855 1.961
(1.521) (2.823) (2.819)

CYC 5.910
(0.739)

LTAR 3 CYC 5.062
(1.244)

LTAR 3 GDP ÿ0.000
(ÿ0.109)

LTAR 3 POP ÿ0.000
(ÿ0.465)

No. of observations 70 70 70
R-squared 0.479 0.414 0.416
Adjusted R-squared 0.346 0.278 0.281
S.E. of regression 0.927 0.974 0.972
F-statistic 12.622 13.207 13.323
Prob(F-statistic) 0.000 0.000 0.000
Mean of dependent variable 1.443 1.443 1.443
S.D. of dependent variable 1.146 1.146 1.146
Sum of squared residuals 47.281 53.108 52.915
Durbin-Watson stat. 1.642 1.613 1.612

Note : t-statistics are in parentheses. Estimation: OLS with ®xed effects. Fixed
effects omitted.
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should think harder about the mechanisms underlying their partial growth
and convergence correlations. While answering the questions posed above is
beyond the scope of this paper, in this section I make a start, by suggesting
possible avenues for further research.

Bairoch himself argues that free trade was bad for French growth, as it
exposed the agricultural sector to cheap New World and Ukrainian grain. This
reduced agricultural incomes, and hence the demand for industrial products.
While it might be possible to rationalise the argument in the context of models
incorporating transport costs, in which domestic market size matters, theoreti-
cal objections to the argument are easier to envisage. If protection boosted
growth, a more straightforward explanation would involve appealing either to
the impact of protection on the relative price of capital goods, to learning
effects, or to the structural impact of protection.

The ®rst hypothesis is suggested by Williamson (1974), who argued that
United States Civil War tariffs increased the United States savings and invest-
ment rates, by lowering the price of capital goods relative to (heavily tariffed)
®nal goods. Williamson's argument is that construction was non-traded, and
thus did not bene®t from protection, while `with the outstanding exception of
railroad rails, ®nished capital goods were rarely traded in this phase of
American development' (Williamson, 1974, p. 657). Presumably this rise in the
savings rate should have boosted growth rates, other things being equal. An
appealing feature of the argument is that if capital goods have become
increasingly traded over time, as seems plausible, then this could explain the
contrast between the late 19th and late 20th century evidence; indeed, there is
considerable late 20th century evidence to suggest that the relative price of
capital is inversely related to economic growth (De Long and Summers, 1991;
Jones, 1994), and that protection can slow growth by reducing capital goods
imports (Lee, 1995; Taylor, 1994).

In a recent paper, Collins and Williamson (1999) provide more systematic
evidence that tariffs lowered the relative price of capital goods during this
period. They calculate the price of capital goods, relative to consumption
goods, between 1870 and 1950 for eleven countries: my ten, minus France,
plus Finland and Japan. They then run a series of regressions explaining the
relative price of capital goods, where each observation refers to a particular
country during one of the periods 1870±85, 1885±1900, 1900±13, 1913±29,
1929±39, and 1939±50. Controlling for GDP per capita and GDP, and includ-
ing time dummies, they ®nd that a 10 percentage point increase in the tariff
rate was associated with a 7.6% decline in the relative price of capital goods
(and a 25.6% decline in the relative price of equipment). Moreover, they ®nd
that the investment rate was negatively and signi®cantly related to the relative
price of capital. In my sample, a bivariate regression of the savings (i.e.
investment) rate on the tariff (both variables measured in logs) produces a
coef®cient of 0.38, with a t-statistic of 6.45, consistent with Collins and William-
son. However, the relationship is sensitive to the inclusion of country ®xed
effects, which are not included by Collins and Williamson (incorporating them
into the regression reverses the sign of the coef®cient, which becomes ÿ0.15,
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with a t-statistic of ÿ1.24). The fact that the investment share is negatively
related to growth when an augmented Solow model is estimated for this data
set is also a problem for the hypothesis, although the argument clearly
provides a promising avenue for future research.14

The factor accumulation model, which controls for increases in both the
capital-labour and land-labour ratios, suggests that tariffs had a positive impact
on total factor productivity. What might explain such a ®nding? Several authors
have addressed the venerable argument that learning-by-doing meant that late
19th century protection was good for growth on infant industry grounds.
(Again, it is possible that infant industry effects might be at work in some
periods but not in others, since the infant industry argument for protection
requires not only dynamic scale economies, but underdeveloped capital mar-
kets. The technological characteristics of new industries vary over time, and
capital markets have clearly become better developed over the last hundred
years.) David (1970) argued that there was evidence for learning-by-doing in the
United States ante-bellum cotton textile industry, but that this did not justify
protection. The reason for the latter assertion was that learning, according to
David, was best modelled as being a function of the cumulative time spent
producing the good, rather than a function of cumulative output. In the former
case, protection, which boosts output, would not speed learning. By contrast,
Head (1994) ®nds econometric support for the notion that learning depended
on cumulative output in the late 19th century United States steel rail industry:
protection had a dramatic effect on that industry, and although consumers were
hurt by steel rail duties, net welfare effects were positive (if small).

These studies do not by themselves provide strong support for the notion that
protection boosted growth on infant industry grounds. Nor do the data support
one possible corollary of the hypothesis: that protection should have been more
effective in larger countries. Equations (2) and (3) in Table 12 interact tariffs
with GDP and population respectively, and ®nd no evidence that tariffs had a
bigger impact on growth in larger countries: indeed, the interaction terms,
while statistically insigni®cant, are negative rather than positive.

A third hypothesis is suggested by the work of Broadberry (e.g. Broadberry,
1998), who ®nds that the shift of resources out of agriculture can account for a
signi®cant proportion of productivity growth in countries such as Germany,
the United Kingdom and the United States in the late 19th century. There is
overwhelming evidence that internal labour markets were not well-integrated
in the 19th century: nominal wage gaps were about 51% for late 19th century
industrialisers (Clark (1957) cited in Hatton and Williamson (1991, p. 382));
wage gaps were 52% in 1830s Britain (but only 9±13% in 1890s America), even
after accounting for cost of living differences.15 At ®rst glance, the argument

14 Note that the positive link between tariffs and growth survives if DKL is omitted in Table 7, as
might be appropriate if DKL was a function of LTAR. For example, when DKL is omitted from (2), the
tariff coef®cient is 1.711, with a t-statistic of 2.442; when DKL is omitted from (3), the coef®cient is
1.226, with a t-statistic of 1.635.

15 For Britain, see Williamson (1990, p. 193); for the United States, see Hatton and Williamson
(1991).
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that protection can boost welfare by shifting labour into higher-productivity
sectors appears to involve a purely static effect, but if it takes time for labour to
move out of agriculture, then the reallocation of labour could indeed have an
impact on measured growth rates in the short to medium run, assuming that
initial agricultural employment was suf®ciently high. Clearly industrial tariffs
helped speed up this process, while agricultural tariffs retarded it: if on balance
tariffs favoured manufacturing in my sample of countries, then according to
this logic they would have been growth-promoting. This argument would also
have the desirable effect of helping to account for the difference between the
late 19th and late 20th century experiences: growth due to the reallocation of
labour between agriculture and industry will by de®nition decline and even-
tually vanish as agricultural labour supplies dry up.

Table 13 regresses the change in agriculture's share of GDP on the following
variables: changes in capital-labour and land-labour ratios; a dummy variable
for Europe, re¯ecting the asymmetric impact of declining transport costs on
agriculture in the Old World and the New; time dummies, re¯ecting changing
world relative prices of agricultural goods; and average tariffs. As expected,
rising capital-labour ratios and falling land-labour ratios were associated with
falling agricultural shares. The results also show a moderately strong, negative
association between tariffs and the change in agriculture's share of GDP
(equation (1)); that is, the decline in agriculture's share of GDP was faster
when tariffs were higher. This suggests that in this sample of countries, tariff
protection was biassed in favour of industry. Not surprisingly, the effect was
stronger in the food-exporting New World, which used tariffs to stimulate
industry, than in food-importing Europe, which protected agriculture as well
as industry (equation (2)). (The fact that Foreman-Peck (1995) concentrates
solely on Europe may help explain the contrast between his results and mine,
as may the fact that this paper studies changes in output, rather than output
levels.) Clearly, distinguishing between agricultural and industrial tariffs would
be necessary to pursue this line of inquiry further.

5. Research Agenda

There are several quali®cations to the above exercises that need to be made,
and which suggest possible avenues for further research.

First, the average tariff measure which I am using is extremely crude, and
may in some cases be misleading, for reasons highlighted earlier, and stressed
in recent work (Anderson, 1995; Anderson and Neary, 1994). The construction
of a superior index of protection, on a uniform basis, for as many countries as
possible during the late 19th century should be a major research priority. The
fact that quotas were not as common during this period as they would become
in the inter-war period makes the construction of such an index easier, and
also more desirable.

It is not clear how developing a superior index of protection would affect
these results. Germany was probably more protectionist than my tariff data
suggest, resorting in some cases to quotas and export subsidies. Slow-growing
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Britain was probably less protectionist than my data suggest, assuming that
revenue tariffs were not as distortionary as more conventional tariffs. Making
adjustments for these two countries would probably strengthen the positive
correlation between tariffs and growth, as would replacing high Victorian
tariffs with lower average Australian tariffs; on the other hand, lower levels of
protection in rapidly-growing Denmark would weaken the correlation uncov-
ered in this paper.

Second, there is always a signi®cant sample selection issue that arises when
quantitative exercises of this sort are performed with 19th century data. By and

Table 13
Structural Transformation and Tariffs

(Dependent variable is change in agriculture's
share of GDP)

Variable (1) (2)

C ÿ2.787 ÿ4.282
(ÿ1.583) (ÿ1.816)

DKL ÿ16.658 ÿ20.308
(ÿ1.402) (ÿ1.626)

DRL 9.893 9.460
(0.436) (0.416)

LTAR ÿ1.173
(ÿ1.442)

LTAR 3 DOLD ÿ0.545
(ÿ0.520)

LTAR 3 NEW ÿ2.170
(ÿ1.639)

DOLD ÿ1.047 2.121
(ÿ1.304) (0.621)

D1877 ÿ0.506 ÿ0.394
(ÿ0.510) (ÿ0.394)

D1882 ÿ0.762 ÿ0.762
(ÿ0.826) (ÿ0.826)

D1887 0.744 0.681
(0.827) (0.755)

D1892 ÿ0.471 0.537
(ÿ0.524) (ÿ0.595)

D1897 0.331 0.328
(0.358) (0.354)

D1902 0.702 0.716
(0.775) (0.790)

No. of observations 70 70
R-squared 0.152 0.165
Adjusted R-squared 0.008 0.007
S.E. of regression 2.011 2.012
F-statistic 1.056 1.041
Prob(F-statistic) 0.410 0.424
Mean of dependent variable ÿ1.621 ÿ1.621
S.D. of dependent variable 2.019 2.019
Sum of squared residuals 238.575 234.884
Durbin-Watson stat. 2.348 2.340

Note : t-statistics are in parentheses. Estimation: OLS. Omitted
year: 1907.
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large, those countries for which data are available are countries which were
already relatively prosperous. In the late 19th century, such countries were
either undergoing, or had already undergone, their industrial revolutions.
Several of these countries also enjoyed relatively large and prosperous domes-
tic markets, and ample natural, administrative and educational resources. For
both of these reasons, infant industry protection was more likely to work in
these countries than in smaller, peripheral economies with little hope of
developing a manufacturing base at that time. Indeed, in the most comprehen-
sive study of the subject to date, Reynolds (1985) has found that the develop-
ing world bene®ted greatly by participating in the relatively open international
economy of the years 1850±1914. Lessons from the late 19th century core
cannot automatically be extended to the late 19th century periphery: as always,
more research on southern and eastern Europe, as well as the developing
world, should be high on the agenda of cliometricians.

Third, and as already stressed, we need further research to establish whether
the mechanisms identi®ed by theory were in operation during this period:
correlation on its own is not enough. For example, it is always possible that
average tariffs may be proxying in this period for the willingness of govern-
ments to get involved in the economy, something which Gerschenkron (1962)
believed might be bene®cial in a `backward' society.16 Of course, precisely the
same point ± that correlations are not enough ± can be made about post-1945
studies which show a positive link between growth and free trade. Thus, it is
equally possible that late 20th century tariffs may be proxying for a range of
other policies that are bad for growth. The relationship between trade policies
and government intervention more generally needs to be explored; and cross-
country regressions need to be supplemented with more individual country
and industry studies.

Finally, and related to the previous point, the theoretical papers cited in the
introduction typically assume that sectors differ in important ways, and that
protection matters for growth by altering the structure of the economy. The
previous section ended with the suggestion that tariffs may have mattered in
the late 19th century by altering the allocation of resources between agricul-
ture and industry, which of course implies that a multi-sector model, with
disaggregated tariffs, is appropriate for understanding the relationship be-
tween protection and growth. Single-sector models, of the sort suggested by
much growth theory, may not be the most appropriate for the issue at hand.
Of course, precisely the same comment applies to the many empirical studies
®nding a positive association between openness and growth in the late 20th

century, on which this paper is modelled.

University College, Dublin

Date of receipt of ®rst submission: July 1998
Date of receipt of ®nal typescript: June 1999

16 I am grateful to Bill Collins for raising this possibility.
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Appendix 1. Data sources

Data on population, real GDP, coal consumption and tariffs were taken from the data
base underlying Collins et al. (1997). Collins et al. discuss their data sources in an
appendix; the population and real GDP ®gures are from Maddison (1995); coal
consumption and tariff data are mostly from Mitchell (1992, 1993, 1995). Italian tariff
rates were kindly provided by Giovanni Federico; Australian tariff data prior to 1901
were constructed from data in the Victorian Year-Book (various editions). In addition,
the following data were required:

Land

Australia, Denmark, France, Germany, Sweden, UK, US: the data were generously
provided by Alan Taylor. In turn, those data were based on the numbers used by
O'Rourke et al. (1996), who discuss the underlying (national) sources in some detail.
The only changes made by Taylor were to convert land endowments to thousands of
acres. (In addition, grazing areas were added to the US land endowment.) For details,
see Taylor (1996, p. 21). Canada: area of land in farm holdings, census years, Statistics
Canada (1983), series M23 (with geometric interpolations for non-census years). Italy:
for 1861, 1892, 1905, 1909, statistics for total land under cultivation were generously
supplied by Giovanni Federico; data for intervening years derived by geometric
interpolation. The ®gure for 1909 was accepted for 1910±13. Norway: based on data in
Statistics Norway (1995), Table 14.7. For 1900, 1907 and 1917, statistics exist for total
area of fully cultivated land; data for intervening years derived by geometric interpola-
tion. For 1865, 1875, 1890 and 1900, statistics exist for area under grain, dry peas and
potatoes. The ratio of this area to the total fully cultivated area which applied in 1900 is
assumed to apply in 1865, 1875 and 1890, yielding estimates for total fully cultivated
area in those years. Intervening years derived by geometric interpolation.

Enrollment Rates

Enrollment rates are crude ratios of primary plus secondary enrollments divided by
total population. European population ®gures are all taken from Mitchell (1992),
Table A5. Australia: population from Mitchell (1995), Table A5; primary plus second-
ary enrollment from Mitchell (1995), Table I1. Canada: population from Mitchell
(1993), Table A5; total school enrollment from Mitchell (1993), Table I1. Denmark:
primary and secondary enrollment rates from Mitchell (1992), Table I1; data missing
for 1875±79, 1880±84 and 1885±89; data for 1875±79 and 1885±89 are taken from
Easterlin (1971), Table 1, p. 426; data for 1880±84 derived by geometric interpolation.
France: Mitchell (1992), Table I1. Germany: Mitchell (1992), Table I1 (1910); 1875±79
and 1885±89 data from Easterlin (1971), Table 1, p. 426; intervening data derived by
geometric interpolation. Italy: Mitchell (1992), Table I1. Norway: Mitchell (1992),
Table I1. Sweden: Mitchell (1992), Table I1; only primary school data are available
before 1890; total enrollment rates prior to 1890 were derived by assuming that the
total enrollment rate was 2% higher than the primary school enrollment rate; the
®gure for 1880±84 was derived by geometric interpolation. UK: British enrollment
rates are used. Enrollment data are from Mitchell (1992), Table I1; before 1904 only
primary school data are used; total enrollment rates prior to 1890 were derived by
assuming that the total enrollment rate was 2% higher than the primary school
enrollment rate. USA: population from Mitchell (1993), Table A5; primary plus
secondary enrollments from Mitchell (1993), Table I1; data are missing for 1875±79
and 1885±89; these are taken from Easterlin (1971), Table 1, p. 426.
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Imports

Australia: Mitchell (1995), Table E1. Canada: Mitchell (1993), Table E1. Denmark:
GammelgaÊrd (1985), Table 4. France: LeÂvy-Leboyer and Bourguignon (1990), Table A-
III. Germany: Hoffman (1965), Table 127. Italy: ISTAT (1958), Table 84. Norway:
Statistics Norway (1995), Table 18.1. Sweden: Johansson (1967), Table 51. UK: Mitchell
(1988), p. 453. USA: U.S. Department of Commerce (1975), Part 2, series U193.

Nominal GDP

Australia: Vamplew (1987), series ANA 64. Canada (GNP): Urquhart (1986), Table 2.9.
Denmark: Johansen (1985), Table 10.1. France: Toutain (1987). Germany: Hoffman
(1965), Table 248, col. 5. Italy: Rossi et al. (1993), Table 1B (1890±1914); the ISTAT
series for 1870±1890, given in ISTAT (1958), Table 111, is spliced on at 1890. Norway:
Mitchell (1992), Table J1. Sweden: Krantz and Nilsson (1975), as reported in Mitchell
(1992). UK: Feinstein compromise estimates, Mitchell (1988), p. 836. USA (GNP):
Romer (1989), Table 2.

Investment

Australia: Vamplew (1987), series ANA 103 (1870±1900), sum of series ANA 107
(public) and ANA 71 (private) (1901±1914). Canada: Urquhart (1986), Table 2.2.
Denmark: Johansen (1985), Table 10.3. France: LeÂvy-Leboyer and Bourguignon
(1990), Table A-III. Germany: Hoffman (1965), Table 42. Italy: Rossi et al. (1993),
Table 2B (1890±1914); ISTAT (1958), Table 118 (`Totale') (1870±1889). Norway:
Mitchell (1992), Table J1. Sweden: Mitchell (1992), Table J1. UK: Mitchell (1988), pp.
832±33. USA: Kuznets (1961), Table R-29.

GDP De¯ator

These were calculated by comparing the nominal GDP ®gures with real GDP ®gures,
taken from national sources. These were as follows: Australia: nominal GDP de¯ated by
GDP de¯ator, Vamplew (1987), series PC 79. Canada: price de¯ator direct from
Urquhart (1993) Table 1.6. Denmark: Johansen (1985), Table 10.2. France: Toutain
(1987). Germany: Hoffman (1965), Table 249, columns 5, 7 (spliced at 1880). Italy:
Bardini et al. (1995), Appendix Table 1. Norway: Mitchell (1992), Table J1. Sweden:
older data from Mitchell (1992), based on Krantz and Nilsson (1975). UK: compromise
estimate, Mitchell (1988), Table 5A. USA: Romer (1989), Table 2.

Share of Agriculture in GDP

European data from Mitchell (1992), Table J2. Australia: Mitchell (1995), Table J2.
Canada: Urquhart (1993), Table 1.1. US: nominal GDP as above. Agricultural output:
U.S. Department of Commerce (1975). 1870±1900: farm gross product, series K 248;
1910±13: net income of farm operators from farming, series K259; missing years
interpolated.
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