


Looking first at the results for skilled wages, a basic regression of the log real wage for

craftsmen provides hints of a positive correlation with the institutional variables:

log Real skilled wages =


0.018 × “Constraint”
(0.023)

0.039 × “Protection”
(0.025)

+Dj +Dj × t+Dt + �ijt

The standard errors reported are clustered within each country-year cell, to allow for

correlated shocks in the �ijt term for cities in the same country (such as Florence, Milan

and Naples in Italy) in any given year.9 Although the coefficients estimated above are not

statistically significant, the addition of the vector of controls, Xijt, delivers much more

compelling results.

Table 1 shows that property rights institutions had a positive and significant impact

on real skilled wages, after suitably controlling for various variables related to the supply

of land and labor. Specifically, Column 1 includes the city population, the ratio of city to

total population, and the ratio of agricultural land to total population; the regressions are

now also run with weights proportional to the city population. Both the “constraint” and

“protection” indices are significant in their respective regressions at the 5% level. The

results are very similar when using either institutional variable, which is not surprising

given the high correlation between these two indices (correlation coefficient: 0.88).10

Moreover, the coefficients of the three control variables all show up with the predicted

sign. Real skilled wages are positively (and significantly) correlated with city population

levels, so cities at a more advanced stage of urban development did sustain higher incomes.

On the other hand, the ratio of the city to total population has a negative (though not

statistically significant) effect, suggesting that a higher relative supply of urban labor

tends to lower wages in the city. Finally, the coefficient for the land-labor ratio is positive

and significant, consistent with the interpretation that less population pressure on the land

leads to higher levels of worker productivity and hence higher wages. Overall, given that

the institutional indices are significant after controlling for the supply of land and labor,

9I also report results later in the paper that cluster the standard errors by country only, to alleviate
concerns about how serial correlation in both the wage and institutions variables might lead to a downward
bias in the standard errors.
10In contrast, Allen (2003) does not find institutions to be a significant determinant of his Allen (2001)

real wage data. This is likely due to the fact that the variable used in his study was the cruder binary
indicator variable for absolutist “princes” from DeLong and Shleifer (1993).
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it is hard to make the case that factor endowments were a more fundamental determinant

of income levels than institutions as Engerman and Sokoloff (2002) have posited, albeit

for a different historical and geographical context (namely, the colonial settlement of the

Americas).

[Insert Table 1]

Based on these estimates, the predicted impact of an improvement in institutions is

non-trivial. Ceteris paribus, a change in property rights regime from the worst possible

to the best (from 1 to 7) would have implied an increase of 0.046 × 6 = 0.276 log units
in the real skilled wage based on the “constraint” coefficient in Column 1. The mean log

real skilled wage for the 59 data points in the sample with a “constraint” value of 1 was

1.77, so this wholesale improvement in institutions would have amounted to a respectable

16% increase on average in the log real wage for such cities.

The rest of Table 1 performs a series of comprehensive robustness checks. Column

2 examines some further forces that might have been driving income levels in Europe

during this period. In particular, Acemoglu, Johnson and Robinson (2002) have drawn

attention to the importance of access to Atlantic trade for a city’s prospects for growth.

I thus include a dummy variable for Atlantic traders (equal to 1 for cities in England, the

Netherlands, France and Spain). Column 2 also controls for the latitude of the city (as a

proxy for geography or climate), as well as the fraction of years of war. This last variable

was constructed at the country level from Kohn’s (1999) Dictionary of Wars for 40-year

windows (namely 1480-1519 for the 1500 data point etc). However, none of these three

variables appears to be a particularly robust determinant of movements in the skilled

wage. More importantly, these additional controls did not detract from the significance

of “constraint” or “protection”.11

In Column 3, I remove a possible outlier, London, given its status as the industrial

leader of the pack, while also being the only city to obtain a score of 7 on either institu-

tional index. This actually increases the institutions coefficients, both of which are now

11These conclusions do not change if the Atlantic dummy, latitude or the war variable are added
individually to the regression specification. The results are also not altered substantively if a shorter
20-year window (1490-1509 for the 1500 data point etc) is used for the coding of the war variable instead.
This statement on robustness also applies to the findings below for unskilled wages (Table 2) and wage
inequality (Table 3).
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significant at the 1% level, a result which should allay some of the concern that the insti-

tutions variables may simply be picking up the effects of an underlying industrialization

process. Interestingly, the Atlantic dummy now assumes a large positive and significant

role in this specification. The results are similarly robust to the removal of Amsterdam

(regression not shown), another major commercial leader within our sample of cities. The

removal of Istanbul also does not alter the results much (regression not shown), so the

findings are not being skewed by the merging of wage data from separate sources. How-

ever, the results are slightly weaker when the regressions are run unweighted in Column

4. The significance levels of “constraint” and “protection” drop off, although the point

estimates do remain positive.12

Column 5 considers a different way of computing the standard errors by clustering

them by country, instead of within each country-year group. Bertrand, Duflo and Mul-

lainathan (2004) recommend this procedure as a way of correcting for the downward bias

in standard errors that emerges when both dependent and explanatory variables are se-

rially correlated in a differences-in-differences estimation.13 Reassuringly, this correction

does little to change the statistical significance of the institutions variables.

The final specification in Table 1 includes estimates of adult literacy rates from Allen

(2003), in order to test the contention in Glaeser et. al. (2004) that human capital is

a more fundamental determinant of long-run growth than institutions. In this context,

adult literacy was gauged by the ability to sign one’s name, and is clearly a simple proxy

at best for human capital, while being subject to the usual caveats about the reliability of

such historical data. (Estimates were available for all states except the Ottoman Empire.)

Although the regression results in Column 6 suggest a positive (though insignificant) effect

of higher literacy rates on real skilled wages, this does not detract from the significance of

either “constraint” or “protection”. In short, there is insufficient evidence to suggest that

12The statistical significance of the institutions coefficients is similarly diminished when the total pop-
ulation of each country is used as regression weights instead. However, the results involving unskilled
wages (Table 2) and the skilled-unskilled wage ratio (Table 3) are not as sensitive to this alternative choice
of regression weights, with “constraint” and “protection” both remaining significant in these cases.
13This critique is most salient in applications with one policy intervention, but where many pre- and

post-intervention data points have been used to estimate a treatment effect. As a further possible fix for
this problem, Bertrand et. al. (2004) also recommend averaging the pre- and post-intervention data when
estimating the treatment effect. In this regard, the fact that the wage variables in this paper are 50-year
averages instead of the annual time series underlying Allen (2001) should further lessen any potential
bias in the standard errors.
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for both skilled and unskilled workers, it becomes relatively less costly for rural laborers

to migrate into the city and attempt to acquire a skilled craft. This induces a movement

of workers into urban centers, raising the supply of potential apprentices, and hence of

skilled craftsmen over the course of time. If this labor supply response is sufficiently

large, skilled wages could rise less relative to unskilled wages in the long-run equilibrium

after labor supplies have adjusted, thus resulting in lower urban wage inequality.17 In

support of this model, I presented evidence in this working paper confirming that cities

with stronger institutions had larger populations relative to their surrounding rural pop-

ulation, suggesting that rural-urban migration did take place in larger volumes into such

cities.18

As an alternative explanation, one can also posit a link between institutions and

prevailing interest rates that could affect the incentives to accumulate human capital

more directly.19 It has been argued that one of the key benefits of the strengthening

of property rights institutions was that it lowered the costs of borrowing by increasing

the likelihood of repayment by debtors, even when the debtor was the state or sovereign.

North and Weingast (1989), for example, have shown that interest rates paid on long-term

government borrowing declined in England after the “Glorious Revolution”. Insofar as

the market interest rate is positively correlated with the opportunity cost of not working

now and investing in skills instead, a drop in this interest rate would increase a given

urban resident’s likelihood of embarking on an apprenticeship to try to acquire a skilled

craft.

4 Concluding remarks

This paper has examined the relationships between institutions, real wages and wage

inequality, in the context of the long-run growth experience of cities in Europe and its

17If one adopts the view that inequality is detrimental to growth, then improvements in institutions that
reduce inequality could provide an impetus for further increases in income levels. Empirically, however,
there is a lack of consensus on this link between inequality and growth, and hence this paper does not
emphasize this potential feedback effect. For example, Alesina and Rodrik (1994) find that inequality
appears to hurt growth, but Forbes (2000) estimates this relationship to be positive instead. Using non-
parametric methods, Banerjee and Duflo (2003) argue for a non-linear trend, with both increases and
decreases in inequality associated with lower subsequent growth.
18This evidence is clearly consistent with DeLong and Shleifer’s (1993) finding that cities under abso-

lutist princes experienced slower population growth.
19I am grateful to an anonymous referee for pointing out this potential channel of impact.
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periphery. I find that cities which enforced more stringent property rights protection

had higher real wages for both skilled craftsmen and unskilled laborers, a result which

dovetails with earlier work on the positive impact of institutions on aggregate incomes.

By focusing on wages instead of macro aggregates, I also identify an additional effect:

Cities with stronger institutions witnessed lower levels of wage inequality, as measured by

the skilled-unskilled wage ratio.

The paper suggests two candidate explanations for the observed negative relationship

between institutions and urban wage inequality, both of which work through the predicted

effect of institutions on the supply of skilled relative to unskilled labor. The basic intuition

behind these arguments is fairly general: When the acquisition of skills is costly, an

improvement in institutions can lead to an increase in the supply of skilled labor, since

workers will be more willing to invest in education or training when they are more assured

of reaping the full rewards of their investment in human capital or when prevailing interest

rates are lower.

There is clearly scope for more work to be done to explore the linkages between

institutions, growth and inequality that have been uncovered in this study. It would be

important for example to establish how the advancement of property rights institutions

affected the gap between wage owners and landlords, as captured by wage-rental ratios.

This is a key component of aggregate inequality in pre-modern Europe that the regressions

in this paper have not been able to address, largely because of the limited historical data

on land rents particularly for the European periphery.20 Along these lines, it would also

be interesting to investigate if similar relationships between the quality of institutions and

inequality continue to hold for the more recent, post-World War II period.

20In an earlier version of this paper available upon request, I present some preliminary results using the
available rent series from Clark (2002) for London, and O’Rourke and Williamson (2002) for France and
the Netherlands. Using regression specifications similar to equation (1), but excluding year fixed effects,
there is suggestive evidence based on wage-rental ratios in this sample of three countries that institutions
helped to improve the position of labor (both skilled and unskilled) relative to landowners. These results
are however not robust to the inclusion of year dummies.
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Data Appendix

Wages: From Allen (2001) for all cities, except Istanbul, which is from Özmucur and
Pamuk (2002). The underlying annual series for Allen (2001) can be downloaded
from: http://www.econ.ox.ac.uk/Members/robert.allen/WagesPrices.htm

Total population: From McEvedy and Jones (1978), with geometric interpolation
where necessary. In units of millions of people. Cities are matched to states as
follows: Antwerp (ANT) to Belgium; Amsterdam (ANS) to The Netherlands; Lon-
don (LON) to England; Florence (FLO), Milan (MIL) & Naples (NAP) to Italy;
Valencia (VAL) & Madrid (MAD) to Spain; Paris (PAR) & Strasbourg (STR) to
France; Augsburg (AUG) & Leipzig (LEI) to Germany; Vienna (VIE) to Austria;
Gdansk (GDA), Krakow (KRA) & Warsaw (WAR) to Poland; Istanbul (IST) to the
Ottoman Empire.

City population: From Bairoch, Batou and Chèvre (1988) for all cities, except Istanbul,
which is from Chandler (1987). In units of millions of people.

Rural population: Computed as (1−Urbanization Rate)×(Total Population), with
geometric interpolation where necessary. Data on urbanization rates are from Ace-
moglu, Johnson and Robinson (2002).

Agricultural land area: Sum of arable and pasture land areas in each country, as listed
in the Food and Agricultural Organization’s (FAO) Production Yearbook, in tens of
millions of hectares. This figure does not change much across different years of the
Production Yearbook, and so a constant value is used for each country, taken from
the earliest possible edition of the Yearbook where data for the country is reported.

Institutions: From Acemoglu, Johnson and Robinson (2002). Indices were coded on a
scale of 1 to 7, with larger numbers indicating stronger capitalist institutions. For
the constraint on executive index, the coding followed the criteria established in the
Marshall and Jaggers (2000) Polity IV dataset: Scores range from a 1 where “there
are no regular limitations on the executive’s actions”, to a 7 where “accountability
groups have effective authority equal to or greater than the executive in most ac-
tivity”. The index takes on the Polity IV values for 1800 and 1850, where available.
Earlier and missing values were then coded independently by the authors and a
research assistant for cross-checking purposes. Separately, Acemoglu, Johnson and
Robinson also constructed the protection of capital index. There, the coding criteria
range from a 1 for polities where “merchants have no effective protection against
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arbitrary confiscation by the ruler”, to a 7 where “the government is formed by and
largely influenced or controlled by merchants and middle classes”.

The value of the index in a given year is the average over five observations centered
on that year, for example, the 1700 data point is the average over 1680, 1690, 1700,
1710 and 1720. Prior to 1700, the index is only coded at century intervals, so for
1550 and 1650, I use the index value from 1500 and 1600 respectively. The interested
reader is directed to Sections 4.1 and 8.3 of Acemoglu, Johnson and Robinson (2002)
for more details on the coding of these measures of institutions.

Dummy for Atlantic trade: Equals 1 for cities in England, the Netherlands, France,
and Spain. Equals 0 otherwise.

Latitude: From the Atlas of the World, Oxford University Press.

Fraction of Years of War: Based on Kohn (1999). Fraction of years in a given 40-year
window (1480-1519 for the 1500 data point etc) during which a given country was
at war or had a significant domestic rebellion.

Adult literacy: From Allen (2003). Estimates are of the proportion of the adult pop-
ulation that could sign their own name in each country, and are available for 1500,
1600, 1700, 1750 and 1800. Missing years were imputed by geometric interpolation.
Data is available for all states except the Ottoman Empire.
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Table 1
Institutions and the Real Wages of Skilled Building Craftsmen

Dependent variable = ln(Real Skilled Wage)

Weighted Weighted Weighted Unweighted Weighted Weighted
Excl London Cluster by country

(1) (2) (3) (4) (5) (6)

Institutions variable 0.046** ; 0.050** 0.048** ; 0.055*** 0.074*** ; 0.069*** 0.016 ; 0.043 0.048* ; 0.055* 0.072*** ; 0.078***
(“Constraint” ; “Protection”) (0.021) ; (0.021) (0.019) ; (0.018) (0.022) ; (0.022) (0.024) ; (0.027) (0.025) ; (0.025) (0.027) ; (0.025)

City population 0.15* ; 0.15** 0.14* ; 0.15** −0.44 ; −0.24 0.04 ; 0.07 0.14* ; 0.15** −0.29; −0.04
(0.08) ; (0.07) (0.07) ; (0.07) (0.35) ; (0.34) (0.11) ; (0.11) (0.07) ; (0.06) (0.39) ; (0.41)

City pop. / Total pop. −2.31 ; −2.20 −1.85 ; −1.73 1.80 ; 0.98 −0.72 ; −0.79 −1.85 ; −1.73 −6.80* ; −7.06*
(2.03) ; (2.04) (1.91) ; (1.90) (2.72) ; (2.81) (2.43) ; (2.36) (2.89) ; (2.96) (3.94) ; (3.75)

Agri. land / Total pop. 2.68*** ; 2.76*** 2.87*** ; 2.99*** 3.25*** ; 3.47*** 0.93 ; 1.16 2.87* ; 2.99* 0.60 ; 0.73
(0.91) ; (0.92) (0.88) ; (0.88) (0.86) ; (0.92) (0.81) ; (0.81) (1.46) ; (1.46) (0.87) ; (0.86)

Dummy for Atlantic trader – 0.23 ; 0.16 11.28*** ; 10.18*** 0.11 ; 0.35 0.23 ; 0.16 1.89 ; 1.98
(1.64) ; (1.64) (2.15) ; (2.11) (2.28) ; (2.21) (0.82) ; (0.81) (2.03) ; (1.96)

Latitude – 0.17 ; 0.18 0.45** ; 0.47** −0.21 ; −0.19 0.17 ; 0.18 −0.18 ; −0.18
(0.16) ; (0.16) (0.17) ; (0.19) (0.16) ; (0.16) (0.14) ; (0.14) (0.27) ; (0.26)

Fraction of years of war – 0.133 ; 0.144* 0.146* ; 0.161** 0.083 ; 0.078 0.133 ; 0.144 −0.030 ; −0.014
(0.082) ; (0.084) (0.075) ; (0.079) (0.091) ; (0.089) (0.090) ; (0.097) (0.087) ; (0.087)

Adult literacy rate – – – – – 0.42 ; 0.40
(0.47) ; (0.44)

R2 0.96 ; 0.96 0.96 ; 0.96 0.92 ; 0.92 0.86 ; 0.87 0.96 ; 0.96 0.92 ; 0.93

Number of observations 118 118 110 118 118 99

Notes: For each column, the first set of coefficients is from the regression that uses the constraint on executive index, while the second set reports results using the protection of capital index.

Robust standard errors are reported, clustered within each country-year group (except in Column 5, which is clustered by country only). ***, ** and * indicate significance at the 1%, 5% and

10% levels respectively. All regressions include city and year fixed effects, as well as city-specific linear time trends (city dummies interacted with year of observation). Weighted regressions use

the city population in each year as regression weights.
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Table 2
Institutions and the Real Wages of Unskilled Building Laborers

Dependent variable = ln(Real Unskilled Wage)

Weighted Weighted Weighted Unweighted Weighted Weighted
Excl London Cluster by country

(1) (2) (3) (4) (5) (6)

Institutions variable 0.085*** ; 0.088*** 0.087*** ; 0.093*** 0.116*** ; 0.108*** 0.063** ; 0.090*** 0.087** ; 0.093** 0.098*** ; 0.104***
(“Constraint” ; “Protection”) (0.023) ; (0.025) (0.022) ; (0.022) (0.025) ; (0.026) (0.027) ; (0.029) (0.032) ; (0.030) (0.031) ; (0.029)

City population 0.23** ; 0.23** 0.23** ; 0.23** −0.43 ; −0.11 0.06 ; 0.11 0.23** ; 0.23** −0.58 ; −0.25
(0.10) ; (0.10) (0.10) ; (0.09) (0.41) ; (0.40) (0.11) ; (0.11) (0.10) ; (0.08) (0.52) ; (0.55)

City pop. / Total pop. −1.86 ; −1.62 −1.42 ; −1.15 2.60 ; 1.29 0.91 ; 0.75 −1.42 ; −1.15 −6.36 ; −6.71*
(2.26) ; (2.30) (2.08) ; (2.10) (3.13) ; (3.31) (2.32) ; (2.27) (3.29) ; (3.40) (4.14) ; (3.91)

Agri. land / Total pop. 2.66** ; 2.79** 2.84** ; 3.02** 3.30*** ; 3.63*** 0.89 ; 1.24 2.84 ; 3.02 0.02 ; 0.19
(1.16) ; (1.20) (1.18) ; (1.21) (1.18) ; (1.30) (0.72) ; (0.77) (2.01) ; (2.06) (1.07) ; (1.09)

Dummy for Atlantic trader – 0.63 ; 0.57 10.58*** ; 8.81*** 1.29 ; 1.28 0.63 ; 0.57 −3.64 ; −3.52
(1.72) ; (1.73) (3.01) ; (2.91) (1.69) ; (1.74) (1.01) ; (0.97) (2.90) ; (2.86)

Latitude – 0.01 ; 0.03 0.49** ; 0.52** −0.15 ; −0.12 0.01 ; 0.03 −0.17 ; −0.16
(0.19) ; (0.19) (0.20) ; (0.22) (0.16) ; (0.16) (0.17) ; (0.18) (0.34) ; (0.33)

Fraction of years of war – 0.125 ; 0.143 0.145 ; 0.168 0.067 ; 0.075 0.125 ; 0.143 −0.044 ; −0.023
(0.102) ; (0.106) (0.096) ; (0.102) (0.078) ; (0.078) (0.080) ; (0.089) (0.104) ; (0.103)

Adult literacy rate – – – – – 0.49 ; 0.47
(0.73) ; (0.68)

R2 0.95 ; 0.95 0.95 ; 0.95 0.90 ; 0.90 0.85 ; 0.86 0.95 ; 0.95 0.91 ; 0.92

Number of observations 118 118 110 118 118 99

Notes: See notes for Table 1.
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Table 3
Institutions and Wage Inequality

Dependent variable = ln(Real Skilled Wage / Real Unskilled Wage)

Weighted Weighted Weighted Unweighted Weighted Weighted
Excl London Cluster by country

(1) (2) (3) (4) (5) (6)

Institutions variable −0.038*** ; −0.038*** −0.038*** ; −0.038*** −0.042*** ; −0.038*** −0.047** ; −0.047** −0.038** ; −0.038** −0.025 ; −0.027
(“Constraint” ; “Protection”) (0.010) ; (0.010) (0.009) ; (0.010) (0.012) ; (0.011) (0.019) ; (0.020) (0.014) ; (0.015) (0.018) ; (0.017)

City population −0.09** ; −0.08** −0.09** ; −0.08** −0.01 ; −0.13 −0.03 ; −0.04 −0.09* ; −0.08* 0.29 ; 0.20
(0.04) ; (0.04) (0.04) ; (0.04) (0.15) ; (0.14) (0.07) ; (0.07) (0.04) ; (0.04) (0.32) ; (0.34)

City pop. / Total pop. −0.45 ; −0.58 −0.43 ; −0.58 −0.80 ; −0.31 −1.63 ; −1.54 −0.43 ; −0.58 −0.44 ; −0.35
(0.78) ; (0.81) (0.79) ; (0.81) (1.23) ; (1.23) (1.15) ; (1.18) (0.90) ; (1.00) (2.15) ; (2.16)

Agri. land / Total pop. 0.02 ; −0.03 0.03 ; −0.03 −0.05 ; −0.16 0.05 ; −0.08 0.03 ; −0.03 0.58 ; 0.53
(0.55) ; (0.56) (0.57) ; (0.58) (0.67) ; (0.70) (0.52) ; (0.58) (0.71) ; (0.75) (0.77) ; (0.78)

Dummy for Atlantic trader – −0.40 ; −0.41 0.70 ; 1.37 −1.19 ; −0.93 −0.40 ; −0.41 5.53** ; 5.50**
(0.97) ; (0.97) (1.61) ; (1.56) (1.86) ; (1.82) (0.49) ; (0.50) (2.30) ; (2.30)

Latitude – 0.17* ; 0.15 −0.04 ; −0.05 −0.06 ; −0.07 0.17* ; 0.15* −0.02 ; −0.02
(0.10) ; (0.10) (0.16) ; (0.11) (0.16) ; (0.16) (0.07) ; (0.08) (0.26) ; (0.25)

Fraction of years of war – 0.008 ; 0.001 0.001 ; −0.008 0.015 ; 0.003 0.008 ; 0.001 0.014 ; 0.009
(0.042) ; (0.043) (0.045) ; (0.046) (0.041) ; (0.040) (0.029) ; (0.025) (0.053) ; (0.053)

Adult literacy rate – – – – – −0.08 ; −0.07
(0.47) ; (0.45)

R2 0.78 ; 0.77 0.78 ; 0.77 0.76 ; 0.76 0.61 ; 0.60 0.78 ; 0.77 0.74 ; 0.74

Number of observations 118 118 110 118 118 99

Notes: See notes for Table 1.
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Figure 1 
The Relationship between the Log Relative Wage and the “Constraint” Index 
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Notes: Slope of regression line is -0.038, significant at the 1% level, using city population as regression 
weights, and clustering the standard errors within each country-year group. The residual values plotted are 
from a regression of the log skilled-unskilled wage ratio or the constraint index respectively on: city 
population, the ratio of city to total population, the ratio of agricultural land area to total population, the 
Atlantic dummy, latitude, fraction of years of war, city fixed effects, year fixed effects, and city-specific 
linear time trends, weighted by city population.  
 
 




