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Abstract

We offer a new rationale to help explain cross-national differences in long-run fiscal de-

velopment. Higher public goods provision can translate into productivity gains in an

industrializing society. Thus, capitalist elites – unlike agricultural elites, who rely on

traditional production methods – may prefer to invest in greater fiscal capacity. Fur-

thermore, to pay for this investment, capitalist elites may prefer to shoulder a higher

tax burden through progressive direct taxation, which they may view as the least-worst

economic option. To test the predictions of our argument, we exploit an original fiscal

database that spans 30-plus developed and developing nations over 1870-2010. We find

a positive, significant, and robust relationship between intra-elite competition among

agricultural and capitalist elites and the size and structure of fiscal states. Our results

show that fiscal development may take place even in the absence of interstate military

competition and warfare.
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1 Introduction

There are striking differences in the size and structure of modern fiscal states. To illustrate,

Figure 1 plots the overall tax take (as measured by the tax-to-GDP ratio) and tax progressiv-

ity (as measured by the direct tax share) across 30-plus developed and developing nations.1

Over the 2000s, the overall tax take in this sample ranged from roughly 10 to 40 percent

of GDP across nations, while revenue from progressive taxation ranged from roughly 25

percent to 80 percent.

To explain cross-national differences in fiscal development, one prominent approach

highlights interstate military competition and warfare (e.g., Tilly, 1975, Mann, 1986, Down-

ing, 1992, Besley and Persson, 2009, Dincecco and Prado, 2012, Gennaioli and Voth, 2015).

To finance military efforts, a state may undertake administrative reforms that strengthen the

overall tax system (Tilly, 1975). Similarly, to promote equal burden-sharing in wartime, a

state may enact progressive direct taxation on elites that are unlikely to be conscripted for

battle (Scheve and Stasavage, 2010, 2012).

We do not dispute the importance of arguments that relate warfare to fiscal development.

Nonetheless, there are limitations to the explanatory power of this approach. For example,

both Spain and Sweden were neutral in World Wars I and II, yet fiscal development today

differs between them. While high overall taxation and tax progressivity characterizes Swe-

den, fiscal development in Spain still lags behind much of Europe (Figure 2). Similarly,

non-European nations such as Argentina and Chile did not mobilize for either World War.

Yet there is a significant divergence in long-run fiscal development among them (Bergman,

2003).

To help account for such fiscal differences among nations, this paper analyzes a wholly

domestic mechanism for fiscal development: intra-elite competition. Our approach builds

on previous works that relate elite infighting to political and economic change (e.g., Lizzeri

and Persico, 2004, Ansell and Samuels, 2014, Beramendi and Queralt, 2014, Garfias, 2015,

Mares and Queralt, 2015). We argue that – irrespective of interstate geopolitical conditions –

elites may be willing to shoulder the burden of greater taxation and invest in fiscal capacity

in order to fund a higher amount of growth-enhancing public goods.

1We discuss the database that underpins this figure in Section 3.

1



Prior to the onset of industrialization, agricultural elites are typically the incumbent

power-holders in society (Kuznets, 1955, Ansell and Samuels, 2014). With industrializa-

tion, however, capitalist elites begin to challenge their monopoly on political power (Moore,

1966, Justman and Gradstein, 1999, Boix, 2011). The growing political importance of capital-

ist elites reflects greater intra-elite competition between the two elite groups, each of which

may have distinct preferences over public goods provision (Lindert, 2004, Lizzeri and Per-

sico, 2004, Pincus and Robinson, 2011). Under the status quo, elites pay a low tax amount

in order to fund minimal public goods such as national defense and basic infrastructure.

To fund a higher amount of public goods such as enhanced transportation infrastructure

(e.g., paved and drained roads) and public healthcare (e.g., sewerage systems), however,

elites must pay a greater tax amount. The provision of such public goods may translate into

productivity gains in an industrializing society (Lindert, 2004, Lizzeri and Persico, 2004,

Llavador and Oxoby, 2005, Pincus and Robinson, 2011). Agricultural elites, who rely on tra-

ditional production methods, will not benefit from higher public goods provision (Kaldor,

1963). Thus, any significant change to the fiscal status quo is unlikely so long as agricul-

tural elites are politically dominant. Capitalist elites, however, who specialize in industrial

production, may in fact benefit from higher public goods provision. Therefore, they will

prefer to invest in fiscal capacity so long as the subsequent increase in economic output due

to higher public goods provision exceeds the cost of higher taxation. If capitalist elites in-

crease their political power relative to agricultural elites, then it becomes more likely that

fiscal capacity will rise. To pay for this investment in fiscal capacity, capitalist elites would

most prefer to increase indirect taxation on consumption. For a variety of economic and

political reasons, however, this option was not viable for early industrializing nations (Aidt

and Jensen, 2009, Beramendi and Queralt, 2014).2 Thus, it is likely that capitalist elites will

support greater progressive taxation on themselves, because greater trade taxation – the

primary alternative option – will have a negative economic impact on the industrial sector.

To test the predictions of our argument, we construct an original fiscal database that

spans more than 30 developed and developing nations over 1870-2010. This database draws

on nearly three dozen sources, including historical compilations, national statistical offices,

and statistics from the IMF, OECD, World Bank, and other such organizations. To measure

intra-elite competition between agricultural and capitalist elites, we focus on the regulation,

2We discuss such reasons in Section 2.
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competitiveness, and openness of the executive recruitment process. This type of measure-

ment not only makes sense, because intra-elite competition should reveal itself in terms of

competition over executive authority (Acemoglu and Robinson, 2006), but it is feasible given

the historical nature of our data. The results of our empirical analysis show a positive and

significant relationship between intra-elite competition and long-run fiscal development.

We find that greater intra-elite competition is associated with 1) a 2.3-3.5 percent increase

in the overall tax take and 2) a 1.1-7.4 percent increase in the direct tax share. To put such

magnitudes into perspective, average overall taxation for our sample was 19 percent of GDP

over 1870-2010, while average tax progressivity was 37 percent (as measured by the direct

tax share). Thus, our estimates suggest that the increase in taxation associated with greater

intra-elite competition was equivalent to up to 18 percent of actual overall taxation and up

to 20 percent of actual tax progressivity over this period.

We next show evidence that this relationship is robust. Our empirical analysis always ac-

counts for time-invariant country characteristics and global shocks through fixed effects. To

help control for unobserved time-varying factors that may affect our results, we modify our

fixed effects model to include region-specific time trends. As another way to help account

for this threat to inference, we include a lagged dependent variable, which controls for a

nation’s most recent fiscal development level. Furthermore, we control for a wide range of

time-varying observable factors that may affect fiscal development, including interstate war-

fare, partisan control of government, per capita income, cabinet turnover, landholding in-

equality, trade openness, natural resource dependence, and urbanization. Finally, we show

that our results are robust to several alternative measures of intra-elite competition (e.g.,

political contestation, the non-agricultural share of the working population, occupational

diversity), alternative data averaging, excluding nations one by one, and Granger-style ca-

suality tests.

Our paper contributes to the literature on the sources of long-run fiscal development. As

described above, interstate military competition and warfare is one prominent explanation

for the size and structure of fiscal systems today. This paper, by contrast, offers a “domestic”

mechanism for fiscal development. Namely, we show that the extent of competition between

agricultural and capitalist elites helps determine the state’s fiscal contours. In a society in

which agricultural elites are politically dominant, the fiscal status quo is unlikely to change.

If capitalist elites can increase their political power relative to agricultural elites, however,
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then fiscal capacity may not only increase, but capitalist elites may be willing to shoulder

the burden of greater taxation themselves, as they can benefit economically from higher

public goods provision. In this regard, our paper improves our understanding of the fiscal

development process.

Our paper also has implications for the literature on state capacity and economic devel-

opment (e.g., Migdal, 1988, Wade, 1990, Evans, 1995, Besley and Persson, 2013, Acemoglu

et al., 2015, Dincecco and Katz, 2016). Governments can play productive economic roles

through the provision of public goods such as improved transportation infrastructure. Our

paper sheds light on the way in which intra-elite competition – which manifests itself in

terms of distinct policy preferences – can influence public goods and economic outcomes. In

this way, our paper offers new insights into the relationships between political, fiscal, and

economic development.

We proceed as follows. Section 2 develops our argument. Section 3 describes the database

and measurement. Sections 4 and 5 present the empirical strategy and main results, respec-

tively, while Section 6 tests for robustness. Section 7 concludes.

2 Theoretical Framework

To illustrate the main points of our argument, this section develops a very simple game

theory model. We tailor this model to a historical political economy context in which elites

must make two sequential fiscal decisions. First, elites must decide whether to invest in

greater fiscal capacity in order to fund a higher amount of public goods. Second, if elites

do in fact make such an investment, then they must decide how to pay for it. Our model

produces predictions about optimal fiscal decisions that will guide our empirical analysis.

2.1 Model

Say that there are two types of elites: agricultural elites A and capitalist elites C. Agricul-

tural elites were typically the incumbent political power-holders in society at the start of the

second half of the 1800s, the period in which our analysis begins (Kuznets, 1955, Ansell and

Samuels, 2014). With the onset of industrialization in parts of Europe and North America,

however, capitalist elites began to challenge the monopoly of political power by agricultural

elites, implying greater intra-elite competition (Moore, 1966, Justman and Gradstein, 1999,
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Boix, 2011). What distinguishes each type of elite in our model is their sector-specific pro-

duction skill. Agricultural elites specialize in agricultural production while capitalist elites

specialize in industrial production. Let the output of agricultural elites be yA and the out-

put of capitalist elites be yC. Note that we do not assume that either type of elites is more

productive, talented, or endowed with greater physical capital than the other.

Given this context, elites (as a whole) must make two sequential decisions.

First, they must decide whether to invest in greater fiscal capacity in order to fund a

higher amount of public goods. To fund such an investment, elites must pay tax amount

τH. This tax amount exceeds the status quo amount that elites pay, τL, which we can think

of as a traditional property tax. However, tax amount τL only covers minimal public goods

such as national defense and basic infrastructure. The higher amount of public goods, by

contrast, may include the provision of enhanced transportation infrastructure (e.g., paved

and drained roads) and public healthcare (e.g., sewerage systems) (Lindert, 2004, Lizzeri

and Persico, 2004, Pincus and Robinson, 2011). The provision of such public goods can

translate into productivity gains in an industrializing economy (Lindert, 2004, Lizzeri and

Persico, 2004, Pincus and Robinson, 2011).3 Accordingly, the output of capitalist elites –

who as described above have a sector-specific skill in industrial production – will increase to

ỹC ≥ yC under this higher provision of public goods. Agricultural elites, however, who rely

on traditional production methods, will not benefit economically from such public goods –

output yA will not increase (Kaldor, 1963).

Second, if elites do in fact invest in greater fiscal capacity, then they must decide how

to pay for it. Given that capitalist elites have a greater incentive than agricultural elites to

make such an investment, we focus on their decision-making process at this stage. We as-

sume that capitalist elites have two historically-relevant options in this regard: progressive

direct taxation or greater trade taxation.4 On one hand, progressive direct taxation is less

than ideal from the vantage point of capitalist elites, because they will bear the brunt of it

(Mares and Queralt, 2015). On the other hand, capitalist elites may find progressive direct

3For a theoretical account of this process, see Barro (1990).
4A third option, indirect taxation on consumption (e.g., value-added taxation), was not viable for early in-
dustrializing nations for reasons which we discuss ahead. Other options included greater property taxation
or excise taxation. However, property taxation was prone to evasion by agricultural elites with large land-
holdings, making it less attractive as a revenue source by early industrializers (Seligman, 1914). Similarly,
the revenue potential of excise taxation was generally low and – as for trade taxation – could have negative
economic consequences for capitalist elites (Brownlee, 2004).

5



taxation to be relatively appealing for the following reasons. First, progressive direct taxa-

tion was historically adopted under restricted suffrage, reducing the (short-term) likelihood

that it would expand to levels beyond the preferences of capitalist elites (Aidt and Jensen,

2014). Though income taxation had important redistributive consequences over the twen-

tieth century (Besley and Persson, 2013), pre-World War I income tax rates were relatively

low (Aidt and Jensen, 2009).5 Second, capitalist elites may have preferred progressive direct

taxation to greater trade taxation. In early developing nations, the industrial sector held

the comparative advantage in international trade. Thus, greater trade taxation could have

a negative economic impact on capitalist elites (Dixit, 1985, Brambor and Lindvall, 2014),

offsetting the productivity gain from higher public goods provision. We denote the cost

of greater trade taxation for capitalist elites as c. Finally, capitalist elites may have been

able to parlay progressive direct taxation into greater parliamentary representation as part

of a “fiscal contract” between citizen and government (Besley and Persson, 2013). In this

way, capitalist elites could turn de facto political power into de jure political power (Ace-

moglu and Robinson, 2012). Political representation, moreover, may have helped insure

that higher taxation actually translated into higher public goods provision instead of being

wasted through corruption (Ansell and Samuels, 2014).

The model’s timing is:

1. Agricultural elites and capitalist elites produce output yA and yC, respectively.

2. Elites (as a whole) decide whether to invest in greater fiscal capacity at higher tax

amount τH (versus status quo amount τL). If such an investment is made, then the out-

put of capitalist elites increases to ỹC ≥ yC, because higher public goods translate into

productivity gains in an industrializing economy. However, the output of agricultural

elites does not change, because they rely on traditional production methods.

3. Elites that invested in greater fiscal capacity decide whether to pay for higher tax

amount τH through either progressive direct taxation or greater trade taxation. Cap-

italist elites face cost c for greater trade taxation, because it can have a negative eco-

nomic impact on them.

5Class conflict over progressive direct taxation did not typically emerge until WWI and WWII (Scheve and
Stasavage, 2010, 2012).
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Appendix Figures A.1 and A.2 illustrate the model and payoffs for the agricultural elites

and capitalist elites, respectively.

2.2 Optimal Fiscal Decisions

We analyze the decisions of both types of elites by backwards induction, starting with the

agricultural elites. The agricultural elites are indifferent between paying for greater fiscal

capacity through progressive direct taxation or greater trade taxation. Given τH > τL,

however, they always prefer the status quo – producing output yA and paying the low tax

amount τL, because

yA − τL > yA − τH. (1)

This result suggests that, so long as agricultural elites are the dominant political power-

holders in society, then fiscal capacity should remain relatively small, because such elites will

prefer not to invest in greater fiscal capacity. This result is consistent with the typical starting

point for early industrializing nations over the second half of the 1800s, when agricultural

elites were dominant (Ansell and Samuels, 2014). This result is also consistent with the

political economy context for many late industrializing nations in which agricultural elites

remained dominant much longer (Collier and Collier, 2002, Hora, 2002).

We now analyze the optimal decisions of capitalist elites, who prefer to pay for greater

fiscal capacity through either progressive direct taxation or indirect consumption taxes rather

than greater trade taxation (in order to avoid cost c). Capitalist elites will prefer to increase

fiscal capacity in the first place if

ỹC − τH > yC − τL

⇒ ỹC − yC > τH − τL.
(2)

According to this result, capitalist elites will prefer to increase fiscal capacity through

progressive direct taxation so long as the subsequent increase in industrial output due to

higher public goods provision ỹC − yC exceeds the cost of higher taxation τH − τL. This

result is consistent with the historical political economy context in which capitalist elites

in early industrializing nations in parts of Europe and North America began to challenge

agricultural elites for political power. In this context, capitalist elites demanded higher pub-

lic goods provision in order to improve economic productivity (Lindert, 2004, Lizzeri and
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Persico, 2004, Pincus and Robinson, 2011).

Note that the calculus of capitalist elites in late industrializing nations may have changed

with respect to early industrializers. Greater indirect taxation on consumption such as

valued-added taxation (VAT) was not a viable way for early industrializers to pay for greater

fiscal capacity, because 1) for implementation, large-scale consumption taxes call for rela-

tively modern technology, unavailable at the time, and 2) to be profitable, the VAT requires

relatively high pre-existing development levels (Aidt and Jensen, 2009). Furthermore, the

dynamics of political competition in early industrializing nations prompted agricultural

elites and labor to support broad franchise extensions, creating new demands for fiscal re-

sources and public goods beyond what capitalist elites favored (Beramendi and Queralt,

2014). Thus, even if capitalist elites would have most preferred to shift to any new tax bur-

den onto consumers rather to than shoulder it themselves, in practical terms their choice

was between greater progressive or greater trade taxation. Given this situation, greater pro-

gressive taxation was likely preferable, because trade taxation would negatively impact the

industrial sector.6

Capitalist elites in late industrializing nations, by contrast, faced different circumstances.

Unlike for early industrializers, the agricultural sector held the comparative advantage in

international trade for late industrializers (Baer, 1972, Edwards, 1993). Thus, capitalist elites

in this context may have preferred to increase fiscal capacity (still in order to fund a higher

amount of public goods) through greater trade taxation, which not only enabled them to

avoid shouldering a higher tax burden, but protected indigenous industrial development

(Kohli, 2004). Furthermore, cross-investments by agricultural elites – intended to support

rather than replace rural economic development – often helped promote industrialization in

the periphery (Collier and Collier, 2002, Hora, 2002, Haber, 2005). Accordingly, elite prefer-

ences were often aligned in favor of a relatively small fiscal state (Baer, 1972). In this con-

text, it is plausible to include the VAT as a third way – beyond progressive direct taxation

or greater trade taxation – for elites to pay for greater fiscal capacity. In practice, however,

the VAT often acted as a substitute for reduced trade taxation, just enabling late industrializ-

ers to maintain status quo revenue levels (Emran and Stiglitz, 2005, Aizenman and Jinjarak,

6Kato (2003) and Beramendi and Rueda (2007) argue that early industrializing nations only shifted toward
value-added taxation after progressive direct taxation had reached its limits as a plausible revenue source.
Queralt (2015) relates initial fiscal investment decisions to long-standing fiscal differences between early and
late industrializers.
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2009, Baunsgaard and Keen, 2010, Cagé and Gadenne, 2014).

2.3 Predictions

Our simple model produces two main predictions about optimal fiscal decisions that will

guide our empirical analysis. According to our model, any significant change to the fis-

cal status quo is unlikely when agricultural elites are politically dominant – fiscal capacity

should remain relatively small. If capitalist elites increase their politically power relative to

agricultural elites, however, then it not only becomes more likely that fiscal capacity will

increase, but that such an increase will be paid for through progressive direct taxation (at

least for early industrializing nations). Thus, a first prediction of our model is that greater

intra-elite competition between agricultural and capitalist elites should lead to an increase in

fiscal capacity, while a second prediction is that greater intra-elite competition should lead

to an increase in tax progressivity. In what follows, we will evaluate both predictions using

our historical panel database.

3 Data

3.1 Fiscal Development

To measure fiscal development, we construct an original database that spans 30-plus de-

veloped and developing nations over 1870-2010.7 This database integrates individual fiscal

time series data from more than 30 secondary sources, including historical compilations,

national statistical offices, and statistics from the IMF, OECD, World Bank, and other such

organizations. Appendix Tables B.1 to B.4 describe the sources and construction methods

for this database.

Our model has implications for 1) the overall level of fiscal capacity and 2) progressive

direct taxation. To measure 1), we compute the ratio of total tax revenues to GDP. To mea-

sure 2), we compute the share of direct taxation in total tax revenues (where direct taxation

includes income taxation, payroll taxation, property taxation, and social security).

Figure 1 shows yearly sample averages for the tax-to-GDP ratio (panel A) and direct tax-

ation (panel B). This figure indicates steady growth in overall taxation since 1870, with a

7This database is part of a larger project by the Global Price and Income History Group (http://gpih.
ucdavis.edu/). We greatly thank Mauricio Prado for his help in the construction of these data.

9

http://gpih.ucdavis.edu/
http://gpih.ucdavis.edu/


small upward break around 1915 and a sharper increase in the 1950s and 1960s. From 1870

to 2010, the overall tax take (relative to GDP) rose from about 5 percent to about 30 percent.

According to our argument, greater tax progressivity helps account for this growth in over-

all taxation. The historical trends for tax progressivity support this interpretation. Direct

taxation accounts for around 10-20 percent of total tax revenues through the 1940s, with a

relatively small increase in the early 1920s followed by sharper increases in the aftermath of

World War II.

Figure 2 breaks down the fiscal development data by individual sample nations. Consis-

tent with our argument, there is generally a positive relationship between tax progressivity

and overall taxation. In developed nations such as Germany, France, or the United King-

dom, high progressive taxation tends to undergird high fiscal capacity. Similarly, in devel-

oping nations such as Brazil, India, or Turkey, low tax progressivity and low fiscal capacity

appear to go hand-in-hand.

Overall, Figures 1 and 2 provide initial support for our argument, because they not only

show a positive correlation between tax progressivity and the overall tax take, but they also

highlight differences in long-run fiscal paths across nations, which we argue that intra-elite

competition can help explain.

3.2 Elite Competition

To measure intra-elite competition between agricultural and capitalist elites, we focus on

executive recruitment. Given the historical nature of our analysis, this type of measurement

has at least two virtues. First, this type of measurement makes sense, because competi-

tion over fiscal policy between agricultural and capitalist elites should reveal itself in terms

of competition over executive authority (Acemoglu and Robinson, 2006). Of equal impor-

tance, this type of measurement is feasible, because data related to executive recruitment

are systematically available for both developed and developing nations from the nineteenth

century onward.

We construct our main intra-elite competition measure as follows. The Polity IV Project

of Marshall et al. (2013) provide yearly historical data for three components of executive

recruitment related to the 1) regulation (they label this variable xrreg), 2) competitiveness

(xrcomp), and 3) openness (xropen) of the recruitment process. The regulation variable is
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scored on a 1-3 scale, the competitiveness variable on a 0-3 scale, and the openness variable

on a 0-4 scale.8 To construct our main intra-elite competition measure, we sum the scores

over components 1) to 3) for each year for each country. Next, we compute the running total

for each year over 1870-2010. Finally, we scale this total by the total number of observations

over this period, which may differ by country.9

Beyond executive recruitment, we test several alternative measures of intra-elite com-

petition. First, we separately test each of the three individual components of executive re-

cruitment described above (i.e., regulation, competitiveness, openness). Second, we test the

political contestation variable from Miller (2015). This variable is constructed according to a

principal-components analysis of many dimensions of political contestation, including the

presence of an independent political opposition (along with its congressional membership),

the extent of electoral competition and intra-governmental constraints, and the closeness of

electoral outcomes.10 Finally, we use two “economic” measures of intra-elite competition

from Vanhanen (2005): the non-agricultural share of the working population and the occu-

pational diversity in society. In an industrializing economy, intra-elite competition between

agricultural and capitalist elites should reveal itself in terms of a growing non-agricultural

sector. Similarly, there should be greater occupational diversity – the share of agricultural-

related employment should fall relative to industrial-based employment.11 One shortcom-

ing of the “economic” measures is that they are only available in 10-year increments, reduc-

ing the number of sample observations.

Note that our measures of intra-elite competition are not equivalent to measures of democ-

racy. According to our argument, intra-elite competition between agricultural and capitalist

elites should reveal itself in terms of diverse preferences over public goods and fiscal pol-

icy. Such diversity, however, may be orthogonal to the extent of suffrage in a society. Put

differently, our concept of intra-elite competition is not fundamentally bound to any par-

ticular regime type. Under representative government (e.g., elite democracy), intra-elite

8We exclude -66 (“interruption”) and -88 values (“transition”).
9For example, there are four missing observations for Argentina over 1870-2010. Thus, we scale Argentina’s
running total for each year by 140-4 (where 140 is the maximum number of observations if none are missing).

10As for our main intra-elite competition measure, we compute the running total of the political contestation
scores for each available year over 1870-2010 for each country, which we then scale by the total number of
observations.

11As we would expect, there is a significant correlation between our main intra-elite competition measure and
political contestation, the non-agricultural population share, and occupational diversity.
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competition may manifest itself in terms of regular elections. Under autocracy, by contrast,

intra-elite competition may manifest itself in terms of the ability of high-ranking govern-

ment officials to replace poor-performing executives (Besley and Kudamatsu, 2008). The

fact that intra-elite competition can be found under a variety of political regime types is rel-

evant for our analysis, because our sample spans both developed and developing nations

that were not always democratic. For much of our sample, intra-elite competition (as we de-

fine it) pre-dated electoral democracy. In Mexico under the PRI, for example, broad electoral

competition was low, but elite recruitment was wide open (Magaloni, 2006). On the other

hand, the US “Solid South,” dominated by the Democratic Party, is an example of high broad

electoral competition, but low elite recruitment (Key, 1949).12

4 Empirical Strategy

We use OLS to estimate:

Fi,t = α + βEi,t−1 + µi + λt + γ′Xi,t−1 + εi,t. (3)

i indexes each country and t indexes each period. Fi,t is one of two fiscal development out-

comes, while Ei,t−1 is one of the measures of intra-elite competition. µi and λt are country

and period fixed effects, respectively. Xi,t−1 is a vector of controls for time-varying observ-

able characteristics (to be described ahead). εi,g,t is a random error term. All standard errors

are robust, clustered at the country level to account for any within-country serial correlation

in the error term. Appendix Table A.1 presents the descriptive statistics for the regression

variables.

The vector Xi,t−1 includes controls for 1) interstate warfare, 2) partisan control of gov-

ernment, and 3) per capita income. Such controls are common in the historical political

economy literature (e.g., Scheve and Stasavage, 2012). To finance military efforts against in-

terstate rivals, governments may undertake fiscal reforms that increase extractive capacity

(Tilly, 1975). Furthermore, war mobilization may generate mass demand for progressive

direct taxation of elites as a way to distribute the war burden more equally (Scheve and

Stasavage, 2010, 2012). To account for the potential role of warfare, we include a binary

12Another concern is that executive recruitment may capture political turnover rather than competition be-
tween agricultural and capitalist elites. We test for this possibility in Section 6.
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variable that equals 1 for each year that a country participates in an interstate war according

to Sarkees and Wayman (2010). If a left party gains control of the government, then it may

enact a fiscal policy that increases the overall level and progressivity of taxation. To account

for the potential role of partisanship, we include a binary variable that equals 1 for each

year that a country has a leftist head of government according to Brambor et al. (2013).13

Finally, the overall level and progressivity of taxation may depend on a country’s level of

economic development. To account for this possibility, we include real capita GDP (in 1990

Geary-Khamis dollars) from Maddison (2013).14

Our empirical strategy accounts for unobservable characteristics that may affect both

fiscal development and intra-elite competition. Country fixed effects help control for initial

conditions (i.e., economic, demographic, political, social) and country-level features that are

fixed over time such as geography. Period fixed effects help control for global shocks. Still,

methodological concerns may remain.

Omitted variable bias is one potential concern. As described, fixed effects help account

for time-invariant country characteristics and global shocks. However, unobserved time-

varying factors may still affect our results. We address this concern as follows. First, we

modify our fixed effects model to include region-specific time trends, which help control

for unobservable regional factors that vary over time, including demographic, economic,

political, fiscal, and urbanization trends.15 Second, we include a lagged dependent variable

Fi,t−1, which helps control for a country’s most recent level of fiscal development.16

Reverse causation is another potential concern, because fiscal development levels may

affect intra-elite competition itself. We address this concern as follows. First, region-specific

time trends control for fiscal trends at the regional level. Second, the lagged dependent

variable controls for the most recent level of fiscal development for each nation. Third, we

perform Granger-style causality tests.

13Specifically, this variables equals 1 if the variable hogideo takes the value “L.”
14Note that the controls for interstate warfare, partisan control of government, and per capita income are

“bad controls” (Angrist and Pischke, 2009) in the sense that they themselves could be outcomes of intra-elite
competition. For this reason, we show the results in Sections 5 and 6 both without and with these controls.

15We include region-specific time trends for six regions: Asia, Europe, the Middle East, North America, Ocea-
nia, and South America.

16Including the lagged dependent variable creates Nickell bias (Nickell, 1981). However, this bias decreases
with the panel’s time dimension T. For our unbalanced panel with yearly observations, T ranges from 30 to
122, with an average value of 87. Thus, Nickell bias should be relatively small.
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Finally, the influence of intra-elite competition on fiscal development may not be imme-

diate. We thus focus our main analysis on 5-year averaged data. Still, as we will show, the

main results are robust to yearly and 10-year averaged data.

5 Estimation Results

5.1 Main Results

Table 1 presents the estimation results for the relationship between intra-elite competition

and overall taxation. Column 1 shows the results for the specification that includes country

and period fixed effects. There is a significant relationship (at the 5 percent level) between

intra-elite competition and this measure of fiscal development. The coefficient estimate for

Ei,t−1 is 0.035.

To help account for changes over time in unobserved local characteristics, column 2 adds

region-specific time trends. The result for intra-elite competition remains highly significant.

The coefficient estimate for Ei,t−1 is now 0.025.

As a further way to account for time-varying unobservables, column 3 adds the lagged

dependent variable Fi,t−1 to the specification from the previous column. The coefficient

estimate for Ei,t−1 is similar in size to column 2, and is still highly significant. The coefficient

estimate for Fi,t−1 is not significant.17

To account for time-varying observable country characteristics that may affect fiscal de-

velopment, column 4 adds the controls for interstate warfare, partisan control of govern-

ment, and per capita income to the specification which already includes country and time

fixed effects, regional time trends, and the lagged dependent variable. The coefficient esti-

mate for Ei,t−1 is unchanged in magnitude and significance relative to the previous specifi-

cation. The coefficient estimates for the controls are not significant.

Table 2 presents the estimation results for tax progressivity, our second measure of fiscal

development. Columns 1 to 4 repeat the four specifications from the previous table: column

1 includes country and time fixed effects, column 2 adds the region-specific time trends,

column 3 adds the lagged dependent variable, and column 4 adds time-varying controls.

There is a significant relationship (at the 5 percent level) between intra-elite competition

17However, this coefficient estimate is in fact significant in the yearly estimates in Table A.4.
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and tax progressivity across all four specifications. The coefficient estimates for Ei,t−1 range

between 0.011 and 0.074.

Overall, the results in Tables 1 and 2 support the argument that greater intra-elite compe-

tition leads to long-run fiscal development. There is a robust relationship between intra-elite

competition and both overall taxation and tax progressivity. The Table 1 estimates indicate

that a one-point increase in intra-elite competition is associated with a 2.3-3.5 percent in-

crease in the overall tax take (relative to GDP). Such magnitudes are relatively large. Av-

erage taxation for our sample was 19 percent of GDP over 1870-2010. Thus, the Table 1

estimates indicate that the increase in taxation associated with greater intra-elite competi-

tion was equivalent to 12-18 percent of actual overall taxation over this period. Similarly,

the Table 2 estimates indicate that a one-point increase in intra-elite competition was associ-

ated with a 1.1-7.4 percent increase in the share of direct taxation, which translates into 4-20

percent of actual tax progressivity over this period.

6 Robustness

The main results support our argument that intra-elite competition has positive consequences

for long-run fiscal development. In this section, we further test the robustness of these re-

sults.

6.1 Alternative Elite Competition Measures

Table 3 presents the results for the most stringent specification for several alternative mea-

sures of intra-elite competition (as described in Section 3): the regulation of executive recruit-

ment (columns 1 and 5), the competitiveness of executive recruitment (columns 2 and 6), the

openness of executive recruitment (columns 3 and 7), and political contestation (columns 4

and 8). The relationship between intra-elite competition and fiscal development is positive

and significant for the regulation and competitiveness variables. For the openness variable,

this relationship is positive and significant for tax progressivity, and remains positive, but

no longer significant, for overall taxation. The opposite holds for the contestation variable:

while the relationship between intra-elite competition and overall taxation is positive and

significant, the relationship between intra-elite competition and tax progressivity is positive,

but just misses significance (the p-value is 0.107). Similarly, Appendix Table A.2 reports the
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results for the “economic” measures of intra-elite competition: the non-agricultural popula-

tion share (columns 1 and 3) and occupational diversity (columns 2 and 4). The relationship

between intra-elite competition and fiscal development is again positive and significant.

Thus, overall, our results do not appear to be dependent on any particular measure of elite

competition.18

6.2 Alternative Data Averages

Given that the influence of intra-elite competition on fiscal development may not be imme-

diate, we focus our main analysis on 5-year averaged data. To show that our results do not

depend on this particular averaging strategy, Appendix Tables A.4 and A.5 repeat the four

main specifications for yearly data, while Appendix Tables A.6 and A.7 repeat these spec-

ifications for 10-year averaged data. The coefficient estimates for Ei,t−1 remain significant

across all specifications. Furthermore, the magnitudes for Ei,t−1 are very similar between

the 5- and 10-year averaged data, and are generally similar between the yearly and 5-year

averaged data. In the latter case, the inclusion of the lagged dependent variable Fi,t−1 some-

what reduces the size of the coefficient for Ei,t−1 for the yearly data relative to the 5-year

averaged data.

6.3 Exclude Nations

To determine whether any specific nation drives our results, we exclude each of them one

by one. Figure 3 shows the results of this test for overall taxation, while Figure 4 shows the

results for tax progressivity. Both figures use the most stringent specification (i.e., column

4 of Tables 1 or 2). For overall taxation, the coefficient estimates for Ei,t−1 range from 0.010

to 0.031, with p-values that range from 0.001 to 0.034. For tax progressivity, the coefficient

estimates for Ei,t−1 range from 0.011 to 0.016, with p-values that range from 0.001 to 0.079

(of which 29 of 31 p-values are less than 0.050). Thus, excluding nations one by one does not

alter the main results by much.

18A related concern is that executive recruitment may capture political turnover rather than competition be-
tween agricultural and capitalist elites. To address this possibility, we include a control for cumulative cab-
inet turnovers from Banks and Wilson (2015). Table A.3 shows that our results are not only robust to this
control, but that political turnover itself is not significantly correlated with fiscal development.
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6.4 Further Time-Varying Controls

The main results are robust to the inclusion of three common controls for time-varying ob-

servable characteristics (interstate warfare, partisan control of government, per capita in-

come). We now show that our results are robust to four other time-varying controls that the

political economy literature sometimes highlights: 1) landholding inequality, 2) trade open-

ness, 3) natural resource dependence, and 4) urbanization.19 Landholding inequality may

influence the likelihood that capitalist elites (along with labor elites) play a role in govern-

ment policymaking (Ansell and Samuels, 2014). Greater trade openness may influence the

size and structure of fiscal states (Rodrick, 1997). Abundant natural resources may generate

non-tax revenues that enable governments to provide public goods without increasing fiscal

capacity via higher taxation (Ross, 1999). Finally, growing urbanization may influence soci-

ety’s preferences over public goods provision.20 Table 4 presents the results of this analysis

for overall taxation (columns 1-4) and tax progressivity (columns 5-8) for the most stringent

specification. For each fiscal development outcome, we include each additional control –

landholding inequality, trade openness, natural resource dependence, and urbanization –

one by one. The coefficient estimates for Ei,t−1 are always significant, with magnitudes that

are very similar to the main results.

6.5 Granger-Style Causality Tests

Fiscal development levels may affect intra-elite competition itself. To address this concern,

our main analysis controls for 1) fiscal trends through region-specific time trends and 2) past

fiscal development levels through a lagged dependent variable. To further test for reverse

causation, we now perform Granger-style causality tests (Angrist and Pischke, 2009).

Our main results indicate that there is a significant relationship that runs from intra-elite

19As for the main time-varying controls in Xi,t−1, the controls for landholding inequality, trade openness,
natural resource dependence, and urbanization are “bad controls” (Angrist and Pischke, 2009) in the sense
that they themselves may be outcomes of intra-elite competition. In fact, trade policy is a decision variable in
our simple game theory model (see Section 2). For this reason, we interpret the results in this subsection with
caution. Nonetheless, we believe that it is useful to show that our main results are robust to the inclusion of
such controls.

20To measure landholding inequality, we take the number of family-owned farms from Vanhanen (2005). To
measure trade openness, we take log per capita exports from Banks and Wilson (2015). To measure natural
resources, we take revenues from oil, gas, coal, and metals as a share of GDP from Haber and Menaldo
(2011). To measure urbanization, we take the urbanization rate from Miller (2015).
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competition to fiscal development. If Ei,t−1 affects Fi,t but not vice versa, then lags of Ei,t−τ,

τ = 1, . . . , q should significantly predict Fi,t when lags of Ei,t−τ, τ = 1, . . . , q and Fi,t−τ,

τ = 1, . . . , q are simultaneously included in Equation 4 below.

Fi,t = α +
q

∑
τ=1

β1,τEi,t−τ +
q

∑
τ=1

β1,τFi,t−τ + µi + λt + γ′Xi,t−1 + εi,t. (4)

Reciprocally, when lags of Ei,t−τ, τ = 1, . . . , q and Fi,t−τ, τ = 1, . . . , q are included in

Equation 5 below, Fi,t−τ, τ = 1, . . . , q should not significantly predict intra-elite competition.

Ei,t = α +
q

∑
τ=1

β1,τEi,t−τ +
q

∑
τ=1

β1,τFi,t−τ + µi + λt + γ′Xi,t−1 + εi,t. (5)

Table 5 presents the results for the Granger-style causality tests. F-tests indicate that

Ei,t−τ, τ = 1, . . . , q are significant predictors for both overall taxation and tax progressivity

across several lag values: 3, 10, and 15. By contrast, F-tests indicate that Fi,t−τ, τ = 1, . . . , q

are not significant predictors of intra-elite competition across the same range of lag values.

Overall, this analysis suggests that intra-elite competition “Granger causes” fiscal develop-

ment, providing further evidence that reverse causation does not drive our results.

7 Conclusion

This paper offers a new rationale to help explain differences in long-run fiscal development

across nations. We argue that capitalist elites – unlike agricultural elites, who rely on tra-

ditional production methods – may prefer to invest in greater fiscal capacity, so long as the

subsequent increase in economic output due to higher public goods provision exceeds the

cost of greater taxation. Furthermore, to pay for this investment, we argue that capitalist

elites may prefer to shoulder a higher tax burden through progressive direct taxation, which

they view as the least-worst option relative to greater trade taxation, which can negatively

impact the industrial sector.

To test the predictions of our argument, we perform an econometric analysis on an orig-

inal fiscal database that spans 30-plus developed and developing nations over 1870-2010.

This analysis accounts for a wide range of threats to inference including unobserved het-

erogeneity, omitted variable bias, and reverse causation. We show evidence for a positive,
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significant, and robust relationship between intra-elite competition among agricultural and

capitalist elites and the size and structure of fiscal states. The magnitudes of our estimates

are sizable.

To the best of our knowledge, our paper is among the first to systematically establish

that fiscal development may take place even in the absence of interstate military competition

and warfare. What then are the initial determinants of intra-elite competition? We view this

question as a valuable topic for future research.

Finally, our analysis raises important questions about the industrialization process. Early

investments in progressive direct taxation and the establishment of relatively a large fiscal

state – both driven by industrialization-oriented political actors – appear to be important

factors in long-run economic development. However, there is still much to be understood

about the different ways in which political actors initiate and manage industrialization.
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Table 1: Elite Competition and Overall Taxation, 1870-2010: Main Results

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

Dependent variable: Tax-to-GDP Ratio

Elite Competitiont−1 0.035** 0.025** 0.023** 0.023**
(0.014) (0.009) (0.009) (0.009)
[0.019] [0.014] [0.012] [0.012]

Interstate Wart−1 0.005
(0.088)
[0.959]

Left Governmentt−1 0.015
(0.010)
[0.137]

ln(per Capita GDP)t−1 0.025
(0.019)
[0.197]

Tax-to-GDP Ratiot−1 0.149 0.146
(0.199) (0.197)
[0.461] [0.464]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
R-squared 0.508 0.554 0.562 0.564
Observations 651 651 631 631
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 5-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table 2: Elite Competition and Tax Progressivity, 1870-2010: Main Results

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

Dependent variable: Direct tax share

Elite Competitiont−1 0.074*** 0.045** 0.011** 0.014**
(0.019) (0.018) (0.005) (0.005)
[0.001] [0.018] [0.042] [0.017]

Interstate Wart−1 -0.038
(0.039)
[0.347]

Left Governmentt−1 0.002
(0.009)
[0.806]

ln(per capita GDP)t−1 0.072***
(0.023)
[0.004]

Direct Tax Sharet−1 0.743*** 0.700***
(0.031) (0.038)
[0.000] [0.000]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
R-squared 0.786 0.810 0.927 0.929
Observations 651 651 627 627
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 5-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table 3: Elite Competition and Fiscal Development, 1870-2010: Alternative Elite Measures

(1) (2) (3) (4) (5) (6) (7) (8)

Dependent variable: Tax-to-GDP Ratio Direct Tax Share

Elite Competitiont−1 0.095*** 0.052**
(Regulation) (0.035) (0.020)

[0.010] [0.016]
Elite Competitiont−1 0.082** 0.040**
(Competition) (0.031) (0.015)

[0.013] [0.014]
Elite Competitiont−1 0.023 0.023*
(Openness) (0.019) (0.013)

[0.227] [0.088]
Political Contestationt−1 0.241*** 0.070

(0.083) (0.042)
[0.007] [0.107]

Interstate Wart−1 0.002 0.006 0.005 0.007 -0.039 -0.038 -0.036 -0.037
(0.088) (0.089) (0.087) (0.088) (0.040) (0.039) (0.040) (0.040)
[0.984] [0.950] [0.953] [0.933] [0.338] [0.340] [0.367] [0.365]

Left Governmentt−1 0.015 0.013 0.015 0.010 0.003 0.002 0.003 0.001
(0.010) (0.009) (0.010) (0.009) (0.009) (0.009) (0.009) (0.010)
[0.128] [0.161] [0.128] [0.271] [0.783] [0.846] [0.776] [0.888]

ln(per capita GDP) 0.027 0.025 0.024 0.027 0.072*** 0.072*** 0.071*** 0.071***
(0.019) (0.020) (0.020) (0.019) (0.023) (0.023) (0.023) (0.023)
[0.172] [0.212] [0.228] [0.161] [0.004] [0.003] [0.004] [0.004]

Tax to GDP Ratiot−1 0.145 0.135 0.155 0.127
(0.196) (0.196) (0.201) (0.194)
[0.466] [0.498] [0.446] [0.518]

Direct Tax Sharet−1 0.701*** 0.697*** 0.705*** 0.705***
(0.038) (0.039) (0.038) (0.038)
[0.000] [0.000] [0.000] [0.000]

Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Period FE Yes Yes Yes Yes Yes Yes Yes Yes
Region Trends Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 631 631 631 631 627 627 627 627
R-squared 0.565 0.569 0.561 0.571 0.929 0.930 0.929 0.929
Number of Countries 31 31 31 31 31 31 31 31

Notes. Estimation method is OLS with 5-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table 4: Elite Competition and Fiscal Development, 1870-2010: Further Controls

(1) (2) (3) (4) (5) (6) (7) (8)

Dependent variable: Tax-to-GDP Ratio Direct Tax Share

Elite competitiont−1 0.020** 0.025*** 0.023** 0.024*** 0.012** 0.015** 0.014** 0.014**
(0.008) (0.009) (0.009) (0.009) (0.006) (0.006) (0.005) (0.006)
[0.028] [0.008] [0.013] [0.009] [0.043] [0.020] [0.016] [0.017]

Landholding inequalityt−1 0.050 0.027
(0.061) (0.044)
[0.416] [0.549]

ln(per capita Exports)t−1 0.060* 0.021**
(0.029) (0.010)
[0.052] [0.041]

Natural Resourcest−1 0.031 -0.004
(0.113) (0.099)
[0.786] [0.964]

Urbanizationt−1 0.346* -0.012
(0.184) (0.050)
[0.069] [0.811]

Left Governmentt−1 0.013 0.023** 0.014 0.017 0.003 0.001 0.002 0.003
(0.009) (0.011) (0.010) (0.011) (0.009) (0.010) (0.009) (0.009)
[0.177] [0.041] [0.140] [0.114] [0.776] [0.906] [0.807] [0.722]

Interstate Wart−1 0.008 0.013 0.005 0.024 -0.037 -0.053 -0.038 -0.039
(0.087) (0.088) (0.089) (0.082) (0.039) (0.043) (0.040) (0.039)
[0.930] [0.885] [0.954] [0.772] [0.353] [0.224] [0.349] [0.326]

ln(per capita GDP)t−1 0.029 -0.060 0.025 0.016 0.073*** 0.042 0.072*** 0.072***
(0.019) (0.041) (0.020) (0.021) (0.024) (0.031) (0.023) (0.024)
[0.147] [0.149] [0.211] [0.448] [0.004] [0.185] [0.003] [0.005]

Tax-to-GDP Ratiot−1 0.143 0.093 0.146 0.111
(0.199) (0.196) (0.197) (0.198)
[0.477] [0.639] [0.466] [0.581]

Direct Tax Sharet−1 0.698*** 0.696*** 0.700*** 0.699***
(0.042) (0.040) (0.039) (0.041)
[0.000] [0.000] [0.000] [0.000]

Country FE Yes Yes Yes Yes Yes Yes Yes Yes
Period FE Yes Yes Yes Yes Yes Yes Yes Yes
Region Trends Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes
Observations 613 605 630 613 609 601 626 609
R-squared 0.552 0.575 0.563 0.565 0.925 0.929 0.929 0.925
Number of Countries 31 31 31 31 31 31 31 31

Notes. Estimation method is OLS with 5-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Figure 1: Fiscal Development, 1870-2010
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Notes. Solid line is mean value for full sample. Diamonds are standard deviations above and below
the mean.
Sources. See Appendix Tables B.1 to B.4 for data sources and construction methods.
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Figure 2: Fiscal Development by Country, 1870-2010
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Figure 3: Exclude Nations One by One: Overall Taxation
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Parameter estimate

Notes. Black dots are point estimates for most stringent specification (column 4 of Table 1) when we
exclude each nation one by one. Horizontal bars indicate 90 percent confidence intervals.
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Figure 4: Exclude Nations One by One: Tax Progressivity
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Notes. Black dots are point estimates for most stringent specification (column 4 of Table 2) when we
exclude each nation one by one. Horizontal bars indicate 90 percent confidence intervals.
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Table A.1: Descriptive Statistics

No Mean St Dev Min Max
Total tax-to-GDP ratio 3,005 0.190 0.184 0.005 5.996
Direct tax share 3,005 0.367 0.260 0.000 1.000
Elite competition (main) 3,005 4.174 2.384 0.087 9.441
Elite competition (regulation) 3,005 1.413 0.743 0.028 2.832
Elite competition (competition) 3,005 1.044 0.721 0.000 2.832
Elite competition (openness) 3,005 1.718 0.992 0.000 3.776
Political contestation 3,005 0.321 0.260 0.000 0.973
Non-agricultural population share 318 0.657 0.211 0.180 0.980
Occupational diversity 318 0.528 0.207 0.135 0.970
Cabinet turnover 3,005 34.039 27.167 0.000 154.000
Interstate war 3,005 0.027 0.163 0.000 1.000
Left government 3,005 0.191 0.393 0.000 1.000
ln(per capita GDP) 3,005 8.494 0.838 6.434 10.316
Landholding inequality 2,907 0.466 0.266 0.000 0.980
ln(per capita exports) 2,786 9.508 2.088 4.718 14.894
Natural resources 2,997 0.019 0.031 0.000 0.359
Urbanization 2,907 0.451 0.243 0.046 0.972

Notes. Descriptive statistics are for yearly data, except for non-agricultural population share and occupational
diversification, which are for 10-year averaged data. See text for data sources and construction methods.
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Table A.2: Elite Competition and Fiscal Development, 1870-2010: Alternative “Economic” Measures

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

Dependent variable: Tax-to-GDP Ratio Direct Tax Share

Non-Agricultural Population Sharet−1 0.208** 0.322**
(0.096) (0.147)
[0.038] [0.036]

Occupational Diversityt−1 0.268** 0.461**
(0.119) (0.209)
[0.032] [0.035]

Interstate Wart−1 0.070 0.069 -0.048 -0.049
(0.043) (0.044) (0.044) (0.041)
[0.112] [0.127] [0.290] [0.247]

Left Governmentt−1 0.009 0.010 0.021 0.022
(0.010) (0.010) (0.019) (0.019)
[0.364] [0.333] [0.280] [0.253]

ln(per capita GDP)t−1 -0.013 -0.008 0.185*** 0.188***
(0.035) (0.031) (0.057) (0.055)
[0.718] [0.789] [0.003] [0.002]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 309 309 318 318
R-squared 0.805 0.806 0.787 0.789
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 10-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table A.3: Elite Competition and Fiscal Development, 1870-2010: Political Turnover

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

Dependent variable: Tax-to-GDP Ratio Direct Tax Share

Elite Competitiont−1 0.022** 0.013**
(0.008) (0.005)
[0.012] [0.022]

Cabinet Turnover Countt−1 -0.001 -0.001 -0.001 -0.000
(0.001) (0.001) (0.000) (0.000)
[0.289] [0.356] [0.316] [0.304]

Interstate Wart−1 0.002 0.002 -0.039 -0.040
(0.086) (0.087) (0.041) (0.040)
[0.979] [0.979] [0.358] [0.326]

Left Governmentt−1 0.016 0.015 0.003 0.003
(0.010) (0.010) (0.010) (0.010)
[0.125] [0.140] [0.733] [0.784]

ln(per capita GDP)t−1 0.026 0.028 0.073*** 0.075***
(0.021) (0.020) (0.019) (0.020)
[0.209] [0.165] [0.001] [0.001]

Tax to GDP Ratiot−1 0.154 0.144
(0.201) (0.196)
[0.450] [0.468]

Direct Tax Sharet−1 0.705*** 0.694***
(0.036) (0.038)
[0.000] [0.000]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Observations 631 631 627 627
R-squared 0.561 0.565 0.929 0.930
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 5-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table A.4: Elite Competition and Overall Taxation, 1870-2010: Yearly Data

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

Dependent variable: Tax-to-GDP Ratio

Elite Competitiont−1 0.036** 0.024** 0.010** 0.010**
(0.015) (0.010) (0.004) (0.004)
[0.026] [0.030] [0.029] [0.027]

Interstate Wart−1 0.003
(0.006)
[0.621]

Left Governmentt−1 0.001
(0.003)
[0.715]

ln(per capita GDP)t−1 0.011
(0.012)
[0.372]

Tax to GDP Ratiot−1 0.571*** 0.571***
(0.077) (0.077)
[0.000] [0.000]

Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
R-squared 0.380 0.419 0.605 0.605
Observations 3,005 3,005 2,967 2,967
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with yearly data. All regressions include country and year fixed effects. Ro-
bust standard errors clustered at country level in parentheses, followed by corresponding p-values in brackets.
***p<0.01, **p<0.05, *p<0.10
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Table A.5: Elite Competition and Tax Progressivity, 1870-2010: Yearly Data

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

Dependent variable: Direct Tax Share

Elite Competitiont−1 0.075*** 0.043* 0.004* 0.005***
(0.023) (0.021) (0.002) (0.002)
[0.003] [0.052] [0.060] [0.007]

Interstate Wart−1 -0.003
(0.006)
[0.598]

Left Governmentt−1 -0.000
(0.002)
[0.902]

ln(per capita GDP)t−1 0.027***
(0.007)
[0.000]

Direct Tax Sharet−1 0.905*** 0.892***
(0.014) (0.014)
[0.000] [0.000]

Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
R-squared 0.776 0.801 0.968 0.968
Observations 3,005 3,005 2,956 2,956
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with yearly data. All regressions include country and year fixed effects. Ro-
bust standard errors clustered at country level in parentheses, followed by corresponding p-values in brackets.
***p<0.01, **p<0.05, *p<0.10
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Table A.6: Elite Competition and Overall Taxation, 1870-2010: 10-Year Averaged Data

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

Dependent variable: Tax-to-GDP Ratio

Elite Competitiont−1 0.033** 0.024*** 0.022** 0.022**
(0.013) (0.009) (0.009) (0.009)
[0.016] [0.010] [0.016] [0.016]

Interstate Wart−1 0.018
(0.086)
[0.834]

Left Governmentt−1 0.033**
(0.014)
[0.028]

ln(per capita GDP)t−1 0.009
(0.025)
[0.717]

Tax to GDP Ratiot−1 0.176 0.168
(0.232) (0.231)
[0.453] [0.472]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
R-squared 0.792 0.811 0.903 0.906
Observations 362 362 348 348
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 10-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Table A.7: Elite Competition and Tax Progressivity, 1870-2010: 10-Year Averaged Data

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

Dependent variable: Direct Tax Share

Elite Competitiont−1 0.071*** 0.050*** 0.017** 0.019**
(0.016) (0.015) (0.008) (0.009)
[0.000] [0.002] [0.050] [0.040]

Interstate Wart−1 -0.039
(0.087)
[0.660]

Left Governmentt−1 0.003
(0.013)
[0.795]

ln(per capita GDP)t−1 0.083***
(0.030)
[0.009]

Direct Tax Sharet−1 0.628*** 0.575***
(0.048) (0.054)
[0.000] [0.000]

Country FE Yes Yes Yes Yes
Period FE Yes Yes Yes Yes
Region Trends No Yes Yes Yes
Controls No No No Yes
Observations 362 362 348 348
R-squared 0.792 0.811 0.903 0.906
Number of Countries 31 31 31 31

Notes. Estimation method is OLS with 10-year averaged data. All regressions include country and period fixed
effects. Robust standard errors clustered at country level in parentheses, followed by corresponding p-values
in brackets. ***p<0.01, **p<0.05, *p<0.10
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Figure A.1: Model and Payoffs for Agricultural Elites
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Notes. τH>τL
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Figure A.2: Model and Payoffs for Capitalist Elites
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Increase capacity Status quo

Progressive tax Trade tax

Notes. τH>τL, ỹC>yC, c>0
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B1 
 

Appendix Table B.1: Data Sources for Fiscal Data 
Country Currency  Period Source 
Argentina Argentine peso 1870-1989 Ferreres, O., Dos siglos de economía argentina: edición bicentenario,  

Buenos Aires: El Ateneo (norte y sur fundacion), 2010 
  1895-1909 Mitchell, B., International Historical Statistics: Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1910-1931 Mitchell, B., International Historical Statistics: Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1990-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Australia Australian dollar 1901-1964 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2010 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Austria Schilling 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Belgium Belgian franc 1870-1969 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Brazil Real 1870-1979 Mitchell, B., International Historical Statistics: The Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1980-1998 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
  1999-2011 World Bank (http://databank.worldbank.org/data/) 
Bulgaria Lev 1879-1941 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1988-2001 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
  2002-2011 World Bank (http://databank.worldbank.org/data/) 
Canada Canadian dollar 1870-1964 Mitchell, B., International Historical Statistics: The Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Chile Chilean peso 1870-1989 Braun, J., M. Braun, I. Briones, and J. Díaz, "Economía Chilena, 1810-1995: Estadísticas Históricas," 

Instituto de Economía - Pontifica Universidad Católica de Chile, Documento de Trabajo No. 187, 2000 
  1990-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Denmark Danish crown 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
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Appendix Table B.1: Data Sources for Fiscal Data 
Country Currency  Period Source 
Egypt Egyptian pound 1886-1945 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1975-1997 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
  2002-2011 World Bank (http://databank.worldbank.org/data/) 
Finland New markaa 1882-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
France Franc 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Germany Mark 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Greece Drachma 1896-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Hungary Kronen 1870-1924 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 Pengo 1925-1940 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 Forint 1981-1990 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
 Forint 1991-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
India Rupee 1870-1974 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1974-2000 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
  2001-2011 World Bank (http://databank.worldbank.org/data/) 
Italy Lira 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Japan Yen 1870-1964 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Mexico Mexican peso 1870-1979 Estadisticas Historicas de Mexico, Instituto Nacional de Estadistica y Geografia, 2009,  
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Appendix Table B.1: Data Sources for Fiscal Data 
Country Currency  Period Source 

tables 15.6, 15.7 (http://www.inegi.gob.mx)  
  1980-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Netherlands Guilder 1922-1939 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1940-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2010 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
New Zealand New Zealand dollar 1870-1964 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Norway Norwegian crown 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Portugal Escudo 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2010 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
  2011-2011 World Bank (http://databank.worldbank.org/data/) 
Romania Leu 1870-1943 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 4th leu 1950-1969 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 4th leu 1970-2000 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
 4th leu 2002-2011 World Bank (http://databank.worldbank.org/data/) 
Spain Peseta 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2012 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Sweden Swedish crown 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Switzerland Swiss franc 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Turkey 2nd (New) Turkish lira 1923-2000 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
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Appendix Table B.1: Data Sources for Fiscal Data 
Country Currency  Period Source 
  1970-1981 IMF Goverment Finance Statistics (https://www.imf.org/external/data.htm) 
  1982-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
UK Pound 1870-1964 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
Uruguay Uruguayan peso 1870-1902 Mitchell, B., International Historical Statistics: Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1903-2009 Azar, P., M. Bertino, R. Bertoni, S. Fleitas, U. García Repetto, C. Sanguinetti, M. Sienra, and M. 

Torrelli, "¿De quiénes, para quiénes y para qué? Las finanzas públicas en el Uruguay del siglo XX," 
Editorial Fin de Siglo, Montevideo, 2009 

  2010-2011 World Bank (http://databank.worldbank.org/data/) 
USA Dollar 1870-1964 Mitchell, B., International Historical Statistics: Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1965-2011 OECD Revenue Statistics (http://stats.oecd.org/Index.aspx?DataSetCode=REV) 
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Appendix Table B.2 Construction Methods for Fiscal Data 
Country Period Notes 
Argentina 1870-1989 "Impuestos" in table 7.1.1 for 1870-1889 classified as direct taxes; no custom tax data for 1890-1909 
 1895-1909 Data for customs and income and wealth taxes, which Ferreres (2010) does not report 
 1910-1931 Data for income and wealth taxes, which Ferreres (2010) does not report 
Austria 1870-1964 Revenues for 1870-1892 converted from gulden to kronen by multiplying by two; kronen (used up to 1923) converted to 

schilling at 1 schilling = 10000 kronen; Mitchell data for 1914 for first half of year only; for 1870-1915, salt and tobacco 
monopolies tax listed as tax on monopolies 

 1965-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Belgium 1965-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Brazil 1870-1979 For 1967-1988, new cruzeiro converted to real by dividing by 2.75 billion; for 1955-1966, cruzeiro converted to real by dividing 

by 2.75 trillion; for pre-1955, cruzeiro (mil-reis) converted to real by dividing by 2750 trillion 
 1999-2011 Consistent with Brazilian Statistical Office data; used to complete series to 2011 
Bulgaria 1879-1941 Lev was redenominated three times over 1952-1999; first in 1952, at 100 old lev = 1 new lev; second in 1962, at rate of 10 to 1; 

and third in 1999, at rate of 1000 to 1: therefore pre-1941 data divided by 1,000,000 to convert to current lev 
Chile 1870-1989 Table 3.2, column 2 for tax revenues, column 4 for direct taxes, column 6 for excise taxes (tributos indirectos internos), column 

7 for customs taxes (tributos indirectos externos); tax on mineral natural resources (not recorded) was large; tributos recursos 
naturales mineros recorded as miscellaneous tax 

Finland 1882-1964 For pre-1963, 100 markaa converted to one new markaa 
 1965-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
France 1870-1964 For pre-1960, 100 francs converted to one nouveau franc (or "new" franc) 
 1965-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Germany 1965-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Greece 1965-2011 Converted from euro to drachma using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) after 

2001; exchange rate missing before 1999; we use 325.76 drachma/euro for 1999 and 336.63 for 2000 according to ECB 
Statistical Data Warehouse (http://sdw.ecb.europa.eu/) 

Hungary 1870-1924 Gulden converted to kronen by multiplying by 2 
India 1870-1974 Salt tax is listed as tax on monopolies 
Italy 1870-1964 Profit tax is listed as income tax 
Mexico 1870-1979 Custom tax = Impuestos a la importacion + impuestos a la exportacion; Monopoly tax = Impuestos sobre explotacion de 

recursos naturales; VAT = Impuestos al comercio; Goods and Services tax = Impuesto 10% adicional; Internal customs tax = 
Impuestos sobre ingresos mercantiles; Transaction tax = Impuestos del timbre; Miscellaneous tax = Impuestos sobre primas; 
other taxes include migration tax and federal contribution; Direct tax = Impuesto sobre loterias 

Netherlands 1965-2010 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
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Appendix Table B.2 Construction Methods for Fiscal Data 
Country Period Notes 
Portugal 1965-2010 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Portugal 2011-2011 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Romania 1870-1943 Unclear which iteration of leu Mitchell refers to; use with caution 
 1950-1969 Converted from previous leu by dividing by 100,000 
 1970-2000 Converted from 3rd leu by dividing by 10,000 
Spain 1870-1964 For 1892-1964, VAT corresponds to consumption tax 
 1965-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Sweden 1870-1964 For 1924-1964, miscellaneous tax is automobile tax 
Turkey 1923-2000 2nd Turkish lira = 1,000,000 1st Turkish lira; changed in 2005 
Uruguay 1903-2009 Impuestos indirectos listed under goods and services tax 
USA 1870-1964 Mitchell, footnote 3, says that income tax data provided for 1870-1873; these data were added to income tax category and 

subtracted from excise tax category; this footnote also notes that before 1915, majority of internal revenue composed of excise 
tax 
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Appendix Table B.3: Data Sources for GDP Data 
Country Currency Period Source 
Argentina Argentine peso 1884-1979 Della Paolera, G. and A. Taylor, A New Economic History of Argentina,  

New York: Cambridge University Press, 2003, chapter 13, series YD 
  1980-1992 World Bank (http://databank.worldbank.org/data/) 
  1993-2012 INDEC, quadro 16 - ESTIMACION DEL PRODUCTO INTERNO BRUTO 

(http://www.indec.gov.ar/nuevaweb/cuadros/17/cuadro16.xls)       
  1870-2009 Ferreres, O., Dos siglos de economía argentina: edición bicentenario,  

Buenos Aires: El Ateneo (norte y sur fundacion), 2010 
Australia Australian dollar 1870-2000 Mitchell, B., International Historical Statistics: Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 Australian Bureau of Statistics, table 3- Expenditure on Gross Domestic Product,  

Current dollar prices (http://www.abs.gov.au)  
Austria Schilling 1924-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000, B 

asingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Belgium Belgian franc 1870-1990 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1991-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Brazil Real 1870-1900 Contador, C. and C. Haddad, "Produto Real, Moeda e Preços: a Experiência Brasileira no Período 1861-

1970," Revista Brasileira de Estatística, v. 36: pp. 407-40, 1975 
  1901-2000 Brazilian Statistical Office historical GDP data 

(http://www.ibge.gov.br/seculoxx/economia/contas_nacionais/1_indice.xls) 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Bulgaria Lev 1924-1991 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1992-2012 World Bank (http://databank.worldbank.org/data/) 
Canada Canadian dollar 1870-1926 Urquhart, M., Gross National Product, Canada, 1870-1926: The Derivation of the Estimates,  

McGill-Queen’s University Press, Canada, 1993, table 1.1 
  1927-2000 Mitchell, B., International Historical Statistics: The Americas, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Chile Chilean peso 1870-1959 Braun, J., M. Braun, I. Briones, and J. Díaz, "Economía Chilena, 1810-1995: Estadísticas Históricas," 

Instituto de Economía - Pontifica Universidad Católica de Chile, Documento de Trabajo No. 187, 2000 
  1960-2012 World Bank (http://databank.worldbank.org/data/) 
Denmark Danish crown 1870-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
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Appendix Table B.3: Data Sources for GDP Data 
Country Currency Period Source 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Egypt Egyptian pound 1886-1945 Yousef, T., Egypt's Growth Performance Under Economic Liberalism: A Reassessment with New GDP 

Estimates, 1885-1945, ERF Working Paper 0211, 2002, table A1 
  1951-2000 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Finland New markaa 1870-2000 Hjerppe, R., The Finnish Economy: Growth and Structural Change,  

Helsinki: Bank of Finland, 1989; accessed from Historical National Accounts 
(http://www.rug.nl/research/ggdc/data/historical-national-accounts) 

  2001-2012 World Bank (http://databank.worldbank.org/data/) 
France Franc 1870-1938 Toutain, J.C., "Le produit interieur brut de la France de 1789 á 1982,"  

Économies et Société, Grenobles, 1987; accessed from Historical National Accounts 
(http://www.rug.nl/research/ggdc/data/historical-national-accounts) 

  1949-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  
Basingstoke: Palgrave Macmillan, 2003 

  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Germany Mark 1870-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Greece Drachma 1870-1939 Kostelenos G., "Historical Estimates of National Accounts Magnitudes in Greece, 1830-1939,"  

Center of Planning and Economic Research, 2003, tables 2a, 2b, column 7 
  1946-1993 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1994-2012 World Bank (http://databank.worldbank.org/data/) 
Hungary Pengo 1925-1943 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 Forint 1950-1959 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
 Forint 1960-2012 World Bank (http://databank.worldbank.org/data/) 
India Rupee 1885-1900 Goldsmith, R., The Financial Development of India, 1860-1977,  

New Haven: Yale University Press, 1983, table 1.3 
  1901-1946 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1948-2000 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Italy Lira 1870-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  
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Appendix Table B.3: Data Sources for GDP Data 
Country Currency Period Source 

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Japan Yen 1885-1940 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1941-2000 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Mexico Mexican peso 1870-1959 Estadisticas Historicas de Mexico, Instituto Nacional de Estadistica y Geografia, 2009,  

table 7.1 column 1 (http://www.inegi.gob.mx) 
  1960-2012 World Bank (http://databank.worldbank.org/data/) 
Netherlands Guilder 1922-1939 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1940-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
New 
Zealand 

New Zealand dollar 1870-1948 Statistics New Zealand Long-Term Data Series, table E1.1 column Z (consolidated) 
(http://www.stats.govt.nz/browse_for_stats/economic_indicators/NationalAccounts/long-term-data-
series/national-income.aspx) 

  1949-1998 International Monetary Fund IFS (http://www.imf.org/external/data.htm) 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Norway Norwegian crown 1870-2000 Grytten, O., “The gross domestic product for Norway 1830–2003,” in Eitrheim, Ø., J. Klovland,  

and J. Qvigstad, Historical Monetary Statistics for Norway 1819–2003,  
Oslo: Norges Bank, 2004, pp. 241–288, table 5 

  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Portugal Escudo 1870-1993 Portuguese Historical Statistics, table 6.6C for 1870-1953 and table 6.6B for 1954-93 

(http://www.ine.pt/xportal/xmain?xpid=INE&xpgid=ine_publicacoes&PUBLICACOESpub_boui=1383
64&PUBLICACOESmodo=2) 

  1994-2000 Mitchell, B., International Historical Statistics: Europe, 1750-2000, B 
asingstoke: Palgrave Macmillan, 2003 

  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Romania New leu 1970-1980 United Nations (http://unstats.un.org/unsd/snaama/) 
  1981-2012 World Bank (http://databank.worldbank.org/data/) 
Spain Peseta 1870-1958 L. Prados de la Escosura, El Progreso Económico de España, 1850-2000,  

Bilbao: Fundación BBVA, 2003; accessed from Historical National Accounts 
(http://www.rug.nl/research/ggdc/data/historical-national-accounts) 

  1959-2000 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  
Basingstoke: Palgrave Macmillan, 2003 
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Appendix Table B.3: Data Sources for GDP Data 
Country Currency Period Source 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
Sweden Swedish crown 1870-1997 Krantz, O. and L. Schön, Swedish Historical National Accounts, 1800-2000,  

Lund: Lund Studies in Economic History, 2007; accessed from Historical National Accounts 
(http://www.rug.nl/research/ggdc/data/historical-national-accounts) 

  1998-2012 World Bank (http://databank.worldbank.org/data/) 
Switzerland Swiss franc 1870-1913 Swiss Economic and Social History Online Database, table Q.1a, column B; 

(http://www.fsw.uzh.ch/hstat/nls/ls_files.php?chapter_var=./q&lang=en) 
  1924-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Turkey 2nd (New) Turkish lira 1950-2000 Mitchell, B., International Historical Statistics: Africa, Asia, and Oceania, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  2001-2012 World Bank (http://databank.worldbank.org/data/) 
UK Pound 1870-1998 Mitchell, B., International Historical Statistics: Europe, 1750-2000,  

Basingstoke: Palgrave Macmillan, 2003 
  1999-2012 World Bank (http://databank.worldbank.org/data/) 
Uruguay Uruguayan peso 1870-2000 Bonino, N., C. Román, and H. Willebald, "PIB y estructura productiva en Uruguay (1870-2011): 

Revisión de series históricas y discusión metodológica," Series Documento de Trabajo, 05/12, Instituto 
de Economía FCEA-UdelaR Montevideo, 2012, table A3 

  2001-2012 World Bank (http://databank.worldbank.org/data/) 
USA Dollar 1879-1928 Historical National Accounts (http://www.rug.nl/research/ggdc/data/historical-national-accounts) 
  1929-2012 Bureau of Economic Analysis (http://www.bea.gov/national/index.htm#gdp) 
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Appendix Table B.4 Construction Methods for GDP Data 
Country Period Notes 
Argentina 1884-1979 Argentine peso also known as moneda nacional or paper peso 
 1980-1992 Della Paolera-Taylor and World Bank data series coincide for 1980-1992 
 1870-2009 Alternative series, converted from real GDP from Dos siglos, table 4.2.1, column 1, using deflator based on price index in table 

4.3.2, column 1 
Australia 1870-2000 Converted from Australian pounds by multiplying by two for 1870-1901  
 2001-2012 Annual data computed by summing quarterly data for January to December, while World Bank annual data (not used here) 

based on summing quarterly data from September to June (http://databank.worldbank.org/data/) 
Austria 1924-1998 Data from 1924 onward are for Austria alone (distinct from Austro-Hungarian Empire) 
 1999-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Belgium 1999-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Brazil 1870-1900 Converted from reis by dividing by 2.75 trillion; We thank Bill Summerhill for data help for Brazil 
 2001-2012 Consistent with Brazilian Statistical Office data; used to complete series to 2011 
Canada 1927-2000 Nominal GNP until 1995, GDP thereafter 
Chile 1870-1959 Converted from real GDP from Estadisticas Historicas, table 1.1 column 1, using deflator based on price index in table 4.1, 

column 1 
Finland 2001-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
France 1870-1938 Old francs converted to new francs by dividing by 100 
 1949-1998 Nominal GNP for 1949-1959, GDP to 1998 
 1999-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Germany 1870-1998 Nominal NNP figures for 1870-1950; GDP thereafter; West Germany only for 1945-1993 
 1999-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Greece 1994-2012 Converted from euro to Drachma using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html); 

exchange rate missing for 1994-1998; we use 330 drachma/euro for 1999 according to exchange rate for 31 December 1999 
from ECB Statistical Data Warehouse (http://sdw.ecb.europa.eu/) 

Hungary 1925-1943 Nominal NNP 
 1950-1959 Nominal NMP = National income utilized + Net exports in 'adjusted' valuta prices + Losses + Statistical discrepancy 
 1960-2012 Inexplicable difference on order of 1000 between Mitchell and World Bank series 
India 1901-1946 Data are for "undivided India," which comprises the territory of the future Indian Union plus Pakistan and Bangladesh, but 

excludes Burma; data are for e.g., 1900-1901, 1901-1902, etc; two surrounding observations averaged to compute yearly 
averages, e.g., 1901 is the average of 1900-1901 and 1901-1902; Goldsmith and Historical National Accounts data correspond 
closely for 1902-1913 

Italy 1870-1998 GNP for 1870-1950; GDP for 1951-1998 
Japan 1941-2000 GDP data from Mitchell correspond closely with Historical National Accounts; We thank John Tang for data help for Japan 
Netherlands 1922-1939 GDP data closely correspond with Dutch National Accounts through 1913 (http://nationalaccounts.niwi.knaw.nl/start.htm) 
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Appendix Table B.4 Construction Methods for GDP Data 
Country Period Notes 
 1999-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
New Zealand 1870-1948 Used column Z (consolidated) according to documentation worksheet, which states, "The Consolidated nominal GDP series 

starts in 1860. The NZIER measure of GDP has been used from 1870 to 1948 because this is the longest unbroken series for this 
period and where it overlaps with the other series it appears reasonably consistent." 

 1949-1998 IMF data used for 1949-1998 because the IMF data taken from Statistics New Zealand and is likely the most up-to-date of any 
competing sources 

Portugal 2001-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Spain 2001-2012 Converted from euros using fixed euro exchange rate (http://www.ecb.europa.eu/euro/intro/html/index.en.html) 
Switzerland 1924-1998 NNP for 1924-1949, GNP for 1950-1989, GDP thereafter 
Turkey 1950-2000 2nd Turkish lira = 1,000,000 1st Turkish lira 
USA 1879-1928 GNP 
 1929-2012 GNP for 1958-1993, GDP thereafter 
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