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Abstract

Economic inequality shapes patterns of government spending. We examine the distri-

bution of economic productivity across sub-national regions as a factor explaining the

level and allocation of central expenditure. We argue that rising levels of regional in-

equality increase heterogeneity of preferences informing centralized decision-making,

thus hindering agreement to expand the central state. However, the structure of re-

gional distribution is critical and has not been previously examined. If rising inequality

implies an increasing number of less productive regions, we expect central spending to

grow. Regional inequality also shapes the allocation of centralized spending. Inequal-

ity narrows the set of preferred expenditure categories for the most productive regions.

As regional inequality grows, the decision-making majority is less likely to increase

central spending allocated to geographic regions. We find strong evidence for these

propositions in error correction models using new measures of regional inequality and

government policy priorities for a sample of 24 OECD countries.



1 Introduction

With Reunification in 1990, Germany realized a long-held goal to come together again as a na-

tional political whole. Simultaneously, the nation faced a distributive challenge in which merging

West and East German länder meant combining political regions with very sharp disparities in

economic productivity. The productivity of the Eastern länder approximated 40 percent of the av-

erage Western level prior to Reunification. In 1989, West Germany’s regional inequality was 16

according to the gini coefficient of per capita regional GDP (described below). With Reunification,

that number jumped to 25, a 150% change in a relatively stable statistic. Under this new reality,

Germany faced a challenge to its central state. Would the relatively productive länder of the West

be willing to redistribute resources to the East as implied by existing federal arrangements? Could

the less productive Eastern länder join together with the relatively poor Western länder to continue

or increase the subsidization of the less productive regions in the German fiscal system?

The example of Germany highlights the relevance of sub-national regions to the political econ-

omy of inequality (Beramendi, 2012, Chapter 6). Regional inequality, defined as unevenness in

economic productivity among sub-national territorial units, is an under-examined but critical fac-

tor to how we evaluate the interests that individuals and collections of individuals have in funding

the central state. In this analysis, we conceptualize regional differences in economic productivity

as contributing to an endogenous centralization problem that may limit the resources delegated to

the central state. We argue that the level of regional inequality is a source of heterogeneity that

hinders national coalition-building to increase central government spending, especially on budget

categories that have properties of local public goods. We contend that the shape of the regional

distribution is equally crucial–if less productive regions represent the majority, they may have the

voting power to increase central government spending in their favor.

Previous research on the political economy of inequality has focused on the distribution of

resources across individuals as the source of political preferences for redistribution. Sub-national

regions are also relevant units in the political game in most nations, whether as electoral districts,

as representative units in the national legislature, as administrative and governance units at the sub-
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national level, or as a source of regional identities for voters. The distribution of productivity across

sub-national regions may thus provide a reasonable basis for informing preferences of individuals

within regions (Bolton & Roland, 1997). Spatial proximity and shared fate within regions may

more easily translate into voting coalitions of regional cohabitants to influence national policy than

will class interests across a diverse nation (Simmons, Hicken, Kollman, & Nooruddin, 2016).

These premises provide reasons to explore whether regional inequality of economic productiv-

ity is an important predictor of government spending. When are political actors willing to delegate

resources to the central government? If sub-national groups have different preferences for govern-

ment spending (including how much and how to spend) we expect that there will be greater tension

in the policy process that determines government spending. With greater conflict, we should ob-

serve less agreement and, accordingly, lower growth in government spending, and especially to the

kinds of allocations that entail region-specific redistribution (Tsebelis, 2002).

However, heterogeneity of preferences will not automatically result in policy gridlock depend-

ing on the balance of power between the groups in favor of or opposed to centralization. For

example, if a nation has only a few highly productive regions and a large number of less produc-

tive regions, the less productive regions should have a majority in the policy-making process that

they can use to reallocate resources away from the productive regions. In the case of France, for

example, the Paris capital region substantially outpaces the rest of the country in economic pro-

ductivity. In 2011, the capital region’s per capita GDP was on average 1.8 times larger than that

of the other 21 regions. The regions outside of Paris could reasonably form a majority coalition

to direct resources toward themselves. Whether regional inequality impedes centralization thus

depends on how the shape of the regional distribution aligns with the majoritarian voting rule. Re-

lated research models regional conflict as taking place between two regions at different levels of

productivity (Bolton & Roland, 1997; Beramendi, 2012; Giuranno, 2009). Our consideration of

the shape of the full regional economic distribution is thus a theoretical contribution to this topic.

To examine the potential avenues of regional distributive conflict, we relate regional hetero-

geneity in economic productivity to different allocations of government spending across policy
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categories. We argue, similarly to Milesi-Ferretti, Perotti, and Rostagno (2002), that expenditure

categories have distinct spatial implications–some are more easily targetable to individuals regard-

less of location, such as welfare expenditures, and some are by necessity spent as local public

goods, such as infrastructure. If regional inequality implies a centralization problem whereby het-

erogeneous regions resist subsidizing the spending of others, then we should observe that spending

for the (relative) mutual benefit of all regions will be favored by a majority of diverse regions,

whether strongly (by the most productive regions) or weakly (by the less productive regions).

According to this logic, we expect high levels of regional inequality to be associated with

change toward policy categories that are often considered highly redistributive, such as social wel-

fare or health spending, because these resources are shared across the heterogeneous regions and

help to mitigate common concerns across the nation (including economic risk and internal migra-

tion) (Beramendi, 2012; Rehm, 2016). This does not suggest regionally unequal nations spend

more on these categories overall. Rather, within their budget allocation, resources are shifted

toward categories typically targeted to individuals rather than regions. Again, the structure of

regional inequality is crucial. If less productive regions dominate numerically, they may have suf-

ficient votes to adjust the allocation toward local public goods. Region-specific redistribution may

be preferred to individually-targeted redistribution for the less productive regions as the attached

costs are disproportionally born by the more productive regions. We demonstrate these spend-

ing dynamics with a measure of government policy priorities adapted from research on U.S. state

politics (Jacoby & Schneider, 2001, 2009).

Using a sample of 24 Organization for Economic Cooperation and Development (OECD) coun-

tries from 1991-2011, we provide evidence that high levels of regional inequality are a significant

impediment to growth in central government spending. We further show that high regional in-

equality levels are associated with shifts toward spending directed to individuals over geographic

localities. We also find the opposite (growth in central spending, shifts toward local public goods)

when less productive regions represent the majority. These results provide strong evidence that

the shape of the regional economic distribution is important to political outcomes. The remaining
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sections are organized as follows. We first theorize the effect of the level and the shape of regional

inequality on the size and nature of government spending. We formalize our conceptual framework

to highlight relevant parameters in the empirical analysis. Next we introduce our new measures of

regional inequality and our adaptation of the government policy priorities measure. Then we use

panel data to show supporting evidence, demonstrating robustness in the measurement, modeling,

estimation, and sampling of our tests. Conclusions and policy implication follow our empirical

analysis.

2 Conceptual Framework

2.1 Regions as Relevant Political Units

Regions, broadly or narrowly construed, are a central unit of economic organization. Companies

and industries do not exist independently, but are characterized by agglomerations of mutually

dependent industries and competitors (Krugman, 1991). While competitors in the same industry

may try to outpace each other in the business market, with regards to government services they

tend to have similar preferences because they share economic needs and market risks. Depressions

to the regional economy and failures of government provision also impact industries in the same

region (Martin, 1997). The same may be said broadly for individuals within those regions–they

share the economic fate of their region’s economic sectors through such factors as employment

and housing prices. Individuals within regions are particularly concerned with policies specific to

their geographic area, including environmental regulation, infrastructure development, and other

shared regional goods. Thus we may reasonably argue that all range of relevant political actors,

including special interests and voters, hold preferences for regional prosperity, regional security,

and to maximize their region’s benefits from political centralization.

Shared fate is important as far as it enables coalition-building to advocate regional interests.

Economic interconnectedness (and competition for resources with other regions at varying levels

of productivity) provides a motivation to vote together to affect centralized policy. Spatial prox-

imity and government organization provide the means by which these shared goals may translate
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into coalitions of regionally-informed political actors. In the domain of business lobbying, for

instance, McGillivray (1997) has shown that geographically concentrated industries are more ef-

fective in lobbying for selective government goods. Importantly, Busch and Reinhardt (2005) have

shown that the effect of geographic industrial concentration is crucial to voter turnout regardless

of political institutions. They demonstrate strong support for this theory across the diverse in-

stitutional settings in the European Union, with a detailed study of the Netherlands, which lacks

region-amplifying institutions at the national level (such as geographic electoral districts, a terri-

torial upper house, or federalism). Geographic concentration is also important to the organization

of like-minded voters. Cho et al. (2006) demonstrate residential-proximity effects on turnout that

are independent of socioeconomic drivers of political participation. Similarly, Crisp et al. (2013)

highlight the clear importance of shared interests in party system coordination across national

territories. Weingast et al. (1981) show that geographically organized politics shape legislators’

incentives to target policies to localities. Shared fate and the relative ease of coordination within

common geography enable collective efforts to influence political outcomes.

Decentralized actions to influence legislators’ activities show a stronger impact when the or-

ganizers are geographically concentrated (Rickard, 2012). Furthermore, all nations are organized

at least to some degree around a geographic principle, from strong federalism with the selection

and implementation of most policies at the local level, to decentralized administration of central

policies at particular locations throughout the nation. These sub-national institutions offer a coor-

dinating mechanism upon which local actors can coalesce, and also provide a logical alternative to

the centralized state. Intuitively, both the likelihood that economic ties are interconnected and that

vested actors are able to coordinate to influence government in their interest should be positively

related to geographic proximity (Grossman & Helpman, 2001).

2.2 Regional Productivity Informs Central Policy Preferences

Centralized government brings together disparate regions with regional majorities that have differ-

ent distributive preferences than the national majority. Centralization disproportionately benefits

particular regions and citizens, depending on the nature of the tax and spending system (Bolton &
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Roland, 1997). In particular, centralization is likely to entail redistribution from relatively affluent

regions (from which the bulk of income, consumption, and payroll taxes are collected) to less well

off regions, whether the tool employed is welfare spending that goes disproportionately to poor

regions or progressive inter-governmental transfers (Giuranno, 2009). The regional distributive

implications of centralized spending are, accordingly, highly politicized concerns in nations such

as Spain where productivity is relatively concentrated in a small number of regions (e.g., Basque

Country, Navarre, Madrid, and Catalonia).

Centralization does not simply or uniformly hurt the most productive regions, however. Pro-

ductive regions may benefit from the provision of centralized social policy, especially if they have

substantial low income populations and high market risks. The most productive regions, economic

beneficiaries of the process of economic development, may also be more likely to be economically

unequal in affluent nations and to be the recipients of internal migration (Kuznets, 1955). If we are

able to reasonably characterize central government goods as being targeted to individuals (socially-

targeted) or to localities (local public goods), as Milesi-Ferretti et al. (2002) argue, this provides a

basis for more nuance in disparate regions’ preferences than simply the size of expenditure.

While highly productive regions may prefer to keep their resources within their borders and

avoid centralization as regional inequality grows, they can benefit from centralized provision of

policies targeted to individuals (Beramendi, 2012). Crucially, their poor population will gain from

these benefits. Centralized expenditures can also mitigate job market fluctuations that are present

for both high and low income jobs, through benefits such as unemployment insurance that share

risk across the nation. Highly productive regions cannot manage risks entirely through localized

spending or benefit generosity, and moreover, favorable economic markets may attract internal

migrants that can overwhelm their budgets. Thus, even well-off regions have reasons to support

centralized distribution, especially policies targeted to individuals and vulnerable populations.

On the other hand, if central outlays are primarily local public goods that are not shared across

regions, then more productive regions lose out in a centralized system. Examples of this include

within-region infrastructure projects, funds for local law enforcement, and most importantly, inter-
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regional fiscal transfers. Thus, as regional inequality grows, we expect relatively productive re-

gions that are net contributors to central expenditures to prefer allocations toward individuals,

regardless of region, rather than local public goods from which they do not benefit directly.

All else equal, we expect relatively less productive regions to prefer higher central government

expenditure from which they should be net recipients. Important caveats are necessary for this

assumed preference, including that local actors in less productive regions may have specific rea-

sons to oppose centralization that can overshadow preferences for central spending. For example,

opposition to centralization in relatively poor Southern U.S. states is often explained as reflecting

threat to the local status quo (Alston & Ferrie, 1999). Regional identity provides another reason to

reject centralization. On average, however, less productive regions are predicted to prefer a larger

central government.

Less productive regions do not have straightforward preferences for the allocation of govern-

ment spending across types as regional inequality grows. Relatively less productive regions should

ostensibly benefit disproportionately from both distributions to individuals and spending on local

public goods. That less productive regions are supportive of both types of spending should benefit

more productive regions in centralized negotiation. If productive regions prefer spending targeted

to individuals as regional inequality grows, they should find allies in many less productive regions

that also benefit from those allocations. Nonetheless, this depends on the shape of the regional

economic distribution. Local public goods need not be shared across the nation and disproportion-

ately benefit less productive regions. The most obvious example, again, is inter-regional transfers.

Accordingly, if less productive regions gain a majority, they can benefit as a group relative to pro-

ductive regions by shifting resources toward local public goods from which they gain in relative

terms more than from social spending distributed across the territory (Milesi-Ferretti et al., 2002).

2.3 Regional Inequality and Nature of Centralization

In the previous sections, we made a case that spatial distribution of economic productivity can be

relevant to central expenditures through its effects on preferences and that regions may serve as

a plausible political unit for advocating economic interests. In this section, we offer our predic-
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tions about which configurations of regional economic productivity should result in increased or

decreased spending and allocations shifting toward individuals or local public goods.

We assume the outcome of the legislative process is a reflection of additive preferences of

politicians with regional utility functions, which are in turn determined by their region’s economic

productivity and the distribution of productivity across regions within the nation. That politicians’

preferences are solely determined by their economic position is obviously a simplification, but one

we argue is important to identifying causal processes in this case (Moene & Wallerstein, 2001).

We assume that the voting power of regions is proportional to their population and majority (re-

gional) rule in the policy-making institution. In our conclusion, we address alternative institutional

designs that may have important implications for these results. Thus, we focus on variation in the

distribution of economic productivity across regions as the relevant parameter, and theorize that

different patterns imply distinct coalitions in favor of or opposed to central government spending.

Unlike what can be assumed from individual income distributions, we do not have the a priori

expectation that the majority of regions are poor. This is central to our theoretical contention that

the shape of regional inequality matters. High regional inequality may include configurations in

which many regions are productive and a few regions are relatively unproductive or the opposite.

We consider these distinct distributions in Figure 1 below.

As with most similar models of government spending and redistribution, we assume that the

utility of total government spending is determined by the costs and benefits of spending. Related

analyses assume a common linear income tax across the nation which should draw a higher degree

of resources from more productive regions. Our analysis is consistent with that assumption but

also the broader premise that tax resources, whether income, consumption, or payroll taxes, are

amassed, and extracted, disproportionately from the more productive regions. This assumption

is well-founded in studies of the geography of tax incidence around the world (Baunsgaard &

Keen, 2010). If government spending is proportionally or progressively distributed across regions,

government spending represents an income transfer from more to less productive regions.

To show this with more precision, we build upon Giuranno’s (2009) model of government size
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to provide a benchmark parameter against which we generate our hypotheses. To predict govern-

ment policy priorities, we integrate elements of Milesi-Ferretti et al.’s (2002) model specifying

trade-offs in socially-targeted versus local public goods categories into our analysis.

Regional Politicians’ Utility Functions: For politicians setting this year’s central expenditure, the

reversion point is either zero or the previous year’s spending, thus the utility (u) of the new budget

must be greater than the utility of the reversion point (d) for the majority of regions, i=region

1...region n: ui�ud
i > 0.

Gains from Centralization: The gain from reaching an agreement on a central budget is represented

by the symbol f . The utility function above implies that the value a region nets from the centralized

budget is determined by its position within the economic distribution of all regions whose costs and

benefits depend on common taxes levied on all of the regions. Gains from the centralized budget

for all regions are thus a function of inter-regional inequality, represented as g . This is elaborated

below, in which (g) represents public expenditure, and H(g) is the public spending benefit function:

fi=ui�ud
i =�gi(g)+H(g).

Intuitively, because more productive regions are paying a larger share of public spending

through taxes, their gain from public spending decreases as inter-regional inequality grows. Con-

versely, the gains from public spending increase for the less productive regions as inter-regional

inequality grows. Rising inter-regional inequality is thus expected to increase polarization in pref-

erences for expansion of public spending.1 Whether this polarization impedes agreement on in-

creases in centralized expenditure depends on how the distribution of the regional productivity (g)

aligns with the majoritarian voting rule.

Gains from Allocation to Individuals or Localities: Similarly, utility for spending in different

policy categories, whether targeted to individuals (represented as s) or localities (l), which sum to

g, is determined by: fi=ui�ud
i =�gi(s+ l)+H(s+ l).

1In Giuranno’s model, the elasticity of rich regions’ preferences is enough to revise spending down-

ward through the use of a regional veto in a two region legislature. We do not assume such a strict

voting rule.
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By definition, with a fixed budget constraint greater spending on s implies reduced spending

on l. Below we label this trade off between s and l as the government’s policy priority. s is

distributed across regions according to specific characteristics of individuals within those regions.

l is distributed to regions according to characteristics of those regions. Productive regions pay more

for both s and l, and their share increases as g increases. How much a region benefits from s is a

function of the number of people that fit the criteria for receiving individual benefits. This number

may be lower for more productive than less productive regions, but is non-zero. The gains from l

are region-specific and not shared (i.e., regions cannot gain utility from resources targeted to other

regions).2 Spending on l thus represents an income loss for more productive regions as excludable

resources are transferred from more to less productive regions. Highly productive regions would

be better off providing l locally (Bolton & Roland, 1997).

Public expenditure represents a net loss for more productive regions that increases as g in-

creases. Given that centralized spending is never zero, due to shared risks and benefits from

economies of scale, regions must agree on some distribution of spending. As g increases, more

productive regions will increasingly value s, which minimizes losses to the region relative to l.

Poor regions value both types of spending. As polarization increases as a function of g , s repre-

sents a shared preference across regions at all levels of income. Accordingly, to reach a budget

agreement, regionally unequal nations are more likely to agree upon shifts toward spending that

are targeted toward individuals regardless of their location.

The scenario changes if growth in regional inequality implies a shift in majority power of the

less productive regions. Less productive regions likely benefit from both s and l and thus should

ostensibly support both types. As in the more productive regions, their benefit from s depends

on the size of the subset of people in their region that fit the common distribution criteria. As

local public goods, however, all individuals in the less productive regions benefit from l which is

not shared with other regions. In relative terms, therefore, support within less productive regions

should be relatively higher for l than for s.

2There are regional spillovers in region-specific spending but we assume they are minimal.
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2.4 Hypotheses on the Size of Government and the Policy Priorities of Government

In sum, we argue that the level and allocation of central government spending should depend on

the distribution of regional economic productivity (g) which informs the preferences of the regions

that would form a legislative majority. If regional productivity is polarized we expect little agree-

ment to expand the size of government, despite ostensible demand, and we should see allocation

shift toward individually-targeted goods (s). This prediction emerges from our expectation that

inequality and polarization increase heterogeneity of preferences across unequal regions, which

render a majority agreement to increase spending less likely. However, if a majority of regions are

below the median in the regional economic distribution, they will press for the expansion of the

central government. This configuration of regional interests should also favor shifts in spending

toward local public goods l.

[H1]: A high level of regional inequality is associated with lower growth in central government

spending and a shift in central allocation toward individually-targeted goods.

[H2]: Structures of regional inequality that give less productive regions a decision-making ma-

jority are associated with growth in central government spending and a shift in central allocation

toward local public goods.

3 Empirical Analysis

3.1 Data Description

Our sample includes data from 24 OECD countries from 1991 to 2011. The constraints on our

sample are the availability of both regional GDP values and spending data for enough years within

this period to establish a reasonable country estimate. We maintain a consistent sample across

all models. Although distinct in global comparison, the OECD nations are valuable to examine

in isolation because they are “least likely” cases for regional inequality to impact preferences for

government spending (Mahler, 2002). Relative to developing countries, OECD nations have lower

regional inequality and higher redistributive spending that can mask pre-fiscal-transfer inequality.

Our arguments hinge upon differences in the shape of the regional distribution of economic
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productivity. Accordingly, to evaluate the effect of regional inequality on centralized spending

we show evidence suggestive of distinct latent distributive coalitions across our sample of OECD

nations. These configurations of g imply different additive preferences in the legislature for gov-

ernment spending. Political institutions may also influence the formation of a majority, such as

through region-specific apportionment or regional veto players. We do not give this topic a full

treatment in this analysis but we anticipate future research along these lines in the conclusion and

include institutional controls in our regressions.

Independent Variable of Interest – Regional Inequality (g): We aggregate region-level data into

two indices to capture the level and structure of regional income inequality: 1) the gini coefficient

of regional GDP per capita to measure the level of regional inequality; 2) the mean to median ratio

of population-weighted regional GDP per capita to represent the structure of regional inequality.

These variables capture the distinct theoretical concepts at the heart of our story.

Our measures of inter-regional inequality are constructed with region level GDP and population

data drawn from the Cambridge Econometrics database, and government national accounts. The

region concept is the state, province, or the OECD Nomenclature of Territorial Units for Statistics,

Level 2 (NUTS2). NUTS2 is the largest sub-national unit in most of the sample countries (e.g.,

Italian regions). In nearly all nations this level serves as a basis for electoral districts and, typically,

administrative services. While geographic units other than the region (such as cities or metropoli-

tan areas) could feasibly fit our theoretic construct of share fate and shared interests, we argue that

this is the clearest locus of collective sub-national political action in most countries (Gennaioli,

La Porta, De Silanes, & Shleifer, 2014). Summary statistics for all variables are included in Sec-

tion 1 (Appendices A-C) of the Online Appendix.

Our first measure is the adjusted gini coefficient of regional GDP per capita, RDGINI. This

measure is commonly used in existing research in regional studies and economic geography (Lessmann,

2012). RDGINI allows for the intra-country variance in regional GDP per capita to be translated

into the numerically continuous index (0-100). The value of zero denotes that a country’s regions

are equally productive; the value of 100 means that one region creates all productivity. The math-
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ematical formula is constructed as follows:

RDGINI =
2
Pn

i=1 iyi

n
P

i=1 yi
� n+1

n
(1)

where yi is the GDP per capita for region i and n is the number of subnational units (Lessmann,

2012, p.4). This variable ranges from 5.19 to 29.23, with a mean of 11.64.

To measure the shape of the regional distribution, we calculate a new ratio measure meant to

represent the dispersion between more and less productive regions:

MM_RATIO =

0

B@
Mean of regional GDP per capita

Median of regional GDP per capita

1

CA (2)

Where each region’s GDP per capita is weighted by its population share to capture our assumption

that representation is proportional to population. Our intuition for the MM_RATIO is straightfor-

ward. When this ratio is equal to 1, we should expect a smooth bell-shaped curve representing

the distribution of productivity across sub-national regions. However, if the ratio is greater than 1,

this distribution will be positively (or right-) skewed such that the (proportional) votes from less

productive regions outnumber those from their highly productive counterparts. Within the ratio, a

higher mean implies a smaller share of more productive regions. Although relatively infrequent in

our cross national sample, the ratio may be smaller than 1. We expect a negatively skewed distri-

bution toward the more productive regions in these circumstances. Alternative measurements of

both regional inequality concepts are discussed in Section 6.

Figure 1 demonstrates variation in the structural configuration of inequality in four illustrative

countries in our sample: the Netherlands, Germany, Switzerland, and Spain. Each was chosen for

having a relatively high or low value on the RDGINI or the MM_RATIO measures. For simplicity,

we use region-level GDP per capita and population data to construct a hypothetical decisive 100

seat legislature in which regions’ seats are determined by their population share. The region-seat

data are overlain with their kernel density function and the normal distribution, for comparison.

The two cases on the top of Figure 1, the Netherlands and Germany, show extremes of overall

regional inequality in our sample. The range of per capita GDP in the Netherlands is 18,000e to
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Figure 1: The Level and Structure of Regional Inequality: Mean Distributions (1991-2011)
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30,000e. Germany, in comparison, has a much larger range of regional income, from approxi-

mately 12,000e to over 36,000e. This variation in regional income is reflected in the RDGINI

statistic, which in Germany (17.5) is nearly twice that of the Netherlands (9.6). The difference

across the two cases is also confirmed with the variance statistic in regional GDP per capita shown

in Figure 1, which is over three times higher in Germany than the Netherlands. The Netherlands

and Germany thus represent divergence in the overall level of inequality.

The comparison between Switzerland and Spain highlights the structure of regional inequality

that we measure with the MM_RATIO and distinguish from the RDGINI. These countries are near

the bottom (Switzerland) and top (Spain) of the MM_RATIO.3 On the left we see that vote share

3For Switzerland and Spain the variance and skewness statistics are based on population-weighted

regional GDP per capita to match the MM_RATIO calculation.
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is weighted toward the medium and high productivity Swiss regions, reflected in the skewness

statistic of -0.372 and the MM_RATIO mean of 0.965. The value of the MM_RATIO close to 1

suggests that the regional mean is nearly identical to the regional median in Switzerland. Accord-

ingly, we expect the interests of highly productive regions to be represented in the majority in this

hypothetical Swiss legislature. In comparison, the majority of Spanish regions are concentrated

in the relatively unproductive end of the spectrum, reflected in the skewness statistic of 1.37, and

an MM_RATIO mean of 1.66. The mean value for “population proportion weighted” per capita

regional GDP in Spain is approximately 58% higher than the median (789e vs. 458e).

The comparison across the level and structure measures is also instructive. The Netherlands

has low values on both the RDGINI and MM_RATIO, and Germany has high values on both mea-

sures relative to the sample. While both Spain and Germany have regional cleavages related to their

regional income distributions, these cases differ in their level and structure in comparative perspec-

tive.4 Spain is high on the MM_RATIO but moderate on the RDGINI statistic, reflecting overall

levels of regional inequality. In fact, Spain’s RDGINI is quite similar to Switzerland’s. According

to our conceptual framework, these reflect distinct forms of regional conflict over centralization.

It is also important to note that regional GDP per capita is not directly equivalent to household

income, as used in most studies of the effects of individual income on redistribution. We employ

regional GDP for several reasons. Most importantly, regional economic productivity is expected

to be very important to regional politicians and their constituents as a major determinant of prefer-

ences on matters of central allocation. Second, regional GDP is a very reasonable proxy for market

income data, which is not available by region for a large number of nations for a long period of

time. For the sub-sample of countries available in Luxembourg Income Study data, the share of

a region’s GDP and the share of a region’s market income within the nation correlate at r=0.82.

Similarly, the share of regional GDP and the share of net household income per capita for a larger

set of countries available from the OECD correlate at r=0.91.

4Spain’s regional cleavage is related to identity claims that should also be relevant to preferences

over centralization (Balcells, Fernández-Albertos, & Kuo, 2015).
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A crucial concern with our measures is that regional GDP is plausibly endogenous to central-

ized spending. Thus, regional GDP is a “net” value (after taxes and transfers) and not the “market"

value of regional inequality. As discussed below, we address the endogeneity question directly in

our statistical modeling. Fundamentally, we argue that to the extent that central government spend-

ing shapes regional inequality, it should bias against our results. That is, centralized spending is

expected to reduce regional disparities, at least in the OECD cases. As Tanzi (2000) argues, “one

of the major functions of a national government is precisely to redistribute income from richer

regions and individuals to poorer regions and individuals through the broadly uniform provision of

public goods and services" (p.13). Accordingly, we argue that using post-tax and transfer regional

GDP data should be a “hard test” for our hypothesis because it mutes regional inequality.

Dependent Variables – Size and Allocation of Central Expenditure: Our analysis examines two

aspects of government spending: 1) how much governments spend (g); 2) how they spend (s vs. l).

The size of government is measured as GDP share of total central government spending. We use

spending data for OECD countries (both old and new entrants) from 1991 to 2011. We focus on

central government spending as the locus of governments’ regional redistribution, either directly

through regional transfers or indirectly through spending that should disproportionately affect rich

or poor constituents. Our central expenditure data are measured by functions of central government

expenditure (COFOG) from the IMF’s Government Finance Statistics (GFS).

Policy priority scores specify relative weight in central government expenditure allocation (s

vs. l). We analyze the complete range of government spending by employing a spatial model

of expenditure developed by Jacoby and Schneider (2001, 2009). Policy priority scores use all

expenditure categories to “construct a geometric model in which yearly...spending on policies is

represented as distances between points within a space” (2009, p.1). The spatial unfolding tech-

nique separates policy areas that are least likely to occur together. The policy dimension identified

as particularized benefits to sub-populations (what we call individually-targeted) versus collective

goods (we identify as local public goods) was assessed by Jacoby and Schneider (2009) for the U.S.

states using “recognizable patterns in the relative positions of the policy and state points” (p.6). We
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replicated this technique using expenditure data from 24 OECD countries from 1991 to 2011. The

geometric model calculates a yearly estimate that summarizes each nations’ expenditures across

all major policy areas and portrays the trade offs in allocations across categories. These scores may

thus be considered an empirical representation of a country’s expenditure priorities.5

We argue that this measure helps us evaluate whether countries spend in individually-targeted

or more “collective” ways as local public goods (Volden & Wiseman, 2007). Individually-targeted

categories are allocated primarily to individuals or households through income subsidies such as

social protection and health care. “Collective” spending is broadly applied across all citizens within

the territory. Given that most collective goods are not targeted specifically to a low income sub-

population but as local public goods, these types of spending have not been examined in most

studies of inequality, apart from their contribution to total spending. However, centralized collec-

tive goods are redistributive across territories as more affluent regions subsidize local public goods

(including through inter-regional transfers) in poorer regions (Milligan & Smart, 2005).

Most research on inequality and government spending has focused heavily on social expen-

diture allocations. We argue that a narrow focus on a subset of spending may obscure important

conflicts in central government spending that reflect not simply class-based but also region-based

distributive concerns. Isolation of social spending may thus result in ad hoc or inaccurate assess-

ments of the full range of (re)distributive policy in a particular nation (Kramon & Posner, 2013).

Figure 2 summarizes our policy priority estimates. The left panel shows the policy point po-

sition across spending categories for the complete sample. Spending on local public goods such

as public safety, defense, economic affairs, and general public service are shown to be more com-

monly high in the same jurisdictions and less associated with spending on socially-targeted goods

such as social welfare and health care. The policy point location reflects the spatial association

between each policy category and the other policy categories. For example, those countries that

spend at high levels on public order and safety tend to spend less on health (shown as having the

5For a more detailed explanation of the statistical and theoretical foundations behind policy priority

scores, see Jacoby and Schneider (2001, 2009) as well as our R code and database.

17



Fi
gu

re
2:

C
ou

nt
ry

Po
lic

y
Pr

io
rit

ie
s,

O
EC

D
N

at
io

ns

N
ot

es
:

D
at

a
po

in
ts

ca
lc

ul
at

ed
us

in
g

Ja
co

by
an

d
Sc

hn
ei

de
r’s

(2
00

9)
sp

at
ia

l
un

fo
ld

in
g

an
al

ys
is

of
po

lic
y

pr
io

rit
ie

s.
D

ot
s

on
th

e
le

ft
pa

ne
li

nd
ic

at
e

th
e

m
ea

n
(1

99
1-

20
11

)
fo

r
al

lc
ou

nt
rie

s
in

th
e

sa
m

pl
e.

D
ot

s
on

th
e

rig
ht

pa
ne

la
re

th
e

m
ea

n
po

lic
y

pr
io

rit
y

va
lu

e
fo

re
ac

h
co

un
try

.
H

or
iz

on
ta

lb
ar

s
in

di
ca

te
th

e
m

in
im

um
-

m
ax

im
um

ra
ng

e
of

po
in

tc
oo

rd
in

at
es

of
po

lic
y

pr
io

rit
ie

s
fo

re
ac

h
co

un
try

in
th

e
pe

rio
d.



largest distance between those two policy points). Importantly, many of the spending categories

that are typically considered redistributive are what we identify as individually-targeted using this

technique. Policy priority scores range from a negative value (relative emphasis on the categories

we label as individually-targeted) to a positive value (local public goods).

Our calculations for the country policy locations are shown in the right panel of Figure 2.

These values should be read as a country’s placement relative to the sample average across all 24

OECD countries over time. Negative country scores suggest relatively more spending on policies

identified on the left side of the policy plot in Figure 2. Again, their placement on the right or left

side of the chart does not mean these countries spend at a high level on these goods. Rather, they

spend a lot in comparison to the other spending categories at the central government level. These

are policies we characterize as more individually-targeted in their distribution, such as health,

social protection, and housing subsidies. For example, on average, Ireland’s public spending is

relatively more oriented toward goods targeted to individuals, in comparison to Hungary, by 5

percent more of total central expenditure. The United Kingdom’s placement on the left side of the

plot is driven by its relative expenditure at the central level on health.

Higher policy priority scores suggest that a country spends relatively more on the categories

with positive policy point values on the left panel of Figure 2, including public order and safety,

defense, economic affairs, and general public service. In the OECD, general public services refer

to spending on commerce and labor, and sector-specific spending (agricultural and fishing, fuels

and energy, mining, transport, and construction), including infrastructure. Most importantly, gen-

eral public services contain inter-regional transfers. Economic affairs include national collective

goods, such as service on the national debt, state run banks and industries, and spending on the

central government administrative apparatus. These public allocations are broadly characterizable

as collective goods, whether to national or local constituencies or both. In practical terms it can

be difficult to separate national from local public goods. For example, defense, a classic national

public good, is often distributed to region-specific military bases and research institutions.

Inter-regional transfers shape the positioning of Spain and Belgium, two countries with highly
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salient regional inequalities, at the extremes for providing local public goods. A large percentage

of both nations’ central spending is allocated to inter-regional transfers, some of which is sub-

sequently administered as socially-targeted policies, such as housing or education. The U.S.A.

allocates the bulk of its central resources to defense and general public services, which includes

infrastructure funding around the nation (such as highways) and transfers to the states, including

social expenditures. The policy priority scores thus help to highlight how resources are delivered

in addition to what resources are delivered. Countries such as Belgium and Spain spend at high

levels on social expenditure (% of GDP), when calculated across all levels of administration. The

policy priority score does not account directly for whether a policy reduces regional economic or

income inequality (i.e., social policies could be redistributive whether administered at the national

or local level), but how these resources are allocated within the expenditure patterns of nations.

The results of the unfolding analysis give us a picture of spending clusters across countries

that can be characterized according to the dichotomy that we, and Jacoby and Schneider (2009)

and Volden and Wiseman (2007), among others, lay out–that some spending categories are more

commonly targeted to individuals and others more commonly targeted to places, such as the na-

tion, a region, or a local government. However, it is also important to recognize the ambiguity in

these categories, such as whether education reflects spending targeted to individuals or benefits the

economic base of a region as a collective good. We suggest that these values reflect broad trends

in spending common to the affluent nations in our study and highlight the trade-off between distri-

bution across people and distribution across places that puts regional inequality squarely an area of

concern for policymakers. This measure presents a quantification of this trade off and offers a use-

ful measure for cross-national spending patterns that can capture the dynamics of “particularistic”

and collective spending along the lines envisioned by Milesi-Ferretti et al. (2002).

Controls: We include standard controls that predict the size and nature of central government

spending. Population (logged) has theoretically ambiguous effects on government spending. Pop-

ulation size may increase demands for spending in diverse populations or increase returns to scale

that lower spending. We also include the population dependency ratio, measured as the percent-
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age of individuals above the age 65 or under the age 15. A higher dependency ratio should be

associated with higher government spending and more emphasis on socially-targeted allocation.

We include a measure of economic globalization in both capital flows and policy restrictions

(Dreher, 2006). Globalization may invoke a race to the bottom on government expenditure or

cause governments to protect constituents from losses. Similarly, openness may lead to relative

spending on goods that create an efficient business environment (local public goods), or compen-

sation through social protection or education (individually-targeted allocations). We control for

the level of development (logged GDP per capita). We expect higher GDP per capita to predict

higher central spending and greater emphasis on individually-targeted allocations.

Our government spending models also take into account a range of institutional effects. We in-

clude leftist power because partisan theories suggest leftist parties would seek to increase govern-

ment spending and individually-targeted allocations in OECD nations. To capture leftist influence,

we use a measure of the government seat share of social democratic and leftist parties (Armingeon

et al., 2012). “Centripetal" constitutional institutions such as PR electoral system, parliamen-

tarism, and non-federal/non-bicameral system (measures from Gerring et al. (2005)), are likely to

favor class-based coalitions and mute regional coalitions. We expect these measures of central-

ized government institutions to be positively associated with the size of government (Persson &

Tabellini, 1994) and government spending more oriented toward individually-targeted goods.

There are a number of additional variables that could potentially impact central expenditure,

especially inter-personal inequality. Our results are robust to the inclusion of the national-level

gini coefficient and a range of other variables, discussed in Section 6.

3.2 Modeling Approach and Estimation Techniques

The relationship between regional inequality and central expenditure is a long-term, dynamic pro-

cess. Rather than approaching the empirical analysis as a series of correlations relating regional

inequality to levels of spending, we demonstrate the importance of inter-regional inequality to

changes in government expenditure through error correction models (ECM). Our dependent vari-

ables should be interpreted as measuring deviation from the status quo levels of central spending
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and status quo policy priorities. Predicting short-term adjustments to long-term processes can

elucidate causal mechanisms and help to isolate co-moving variables within complex systems.

Modeling policy change is the most appropriate technique for analyzing preference polarization

(Franzese, 2010).

Focus on the changes in expenditure also helps us to manage concerns with an endogenous link

between levels of regional inequality and levels of government spending. We address endogeneity

through the time structure of our ECM. While levels of central allocation almost certainly affect

regional productivity, the change in government spending in year t cannot plausibly cause regional

inequality in year t-1. We take additional steps to address endogeneity, discussed in Section 6. We

employ several approaches to manage challenges of time-series cross-sectional data. Government

spending data typically suffers from non-stationarity, which can bias results in traditional OLS es-

timations of yearly data (Shelton, 2007). The ECM approach reduces problems of non-stationarity

by transforming the dependent variable into a stationary change term (D). Our ECM model setup

takes the following baseline form:

Dyi,t = ai +qyi,t�1 +
X

b jXi,t�1 +
X

k jDXi,t�1 + ei,t (3)

where Dyi,t is a change of central government spending or a change of policy priority score in

country i (1, ..., 24).6 X is a vector of the independent variables that predict the size and allocation

of government spending. a denotes country fixed effects, which account for unmodeled country-

specific factors such as political and institutional history. k is an estimated effect of transitory

adjustment in the dependent variable (Dyi,t). This k estimate is omitted for time invariant or slow

moving variables such as regional inequality, government ideology, and constitutional institutions.7

To capture these slow-moving causal processes, all the independent variables (except constitutional

institutions) are calculated as five-year moving averages (t=1991, ..., 2011) of the preceding 5 years

(Lupu & Pontusson, 2011). To reduce contemporaneous correlation with the error term e , we adopt

6The null hypothesis of unit root, based on the Fisher-type test, is rejected at p<0.01.
7The results are robust when we include the delta term for these variables.
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a 1 year lag of all of our independent variables X and DX . The long run effect caused by a one

unit increase in the independent variable Xi,t�1 is estimated to be (b j/�q), where q is the error

correction rate captured by the coefficient estimate of the lagged level dependent variable yi,t .

To estimate our ECM models, we employ panel corrected standard errors (PCSEs). The lagged

dependent variable included in the ECM format should account for autocorrelation in government

spending data along with a Prais-Winsten correction for panel specific AR(1) processes.8 All

standard errors are robust and clustered at the country level to account for any within-country

serial correlation in the error term.

4 Central Government Expenditure Results

Table 1 presents robust evidence for Hypothesis 1. Across 24 OECD countries sampled over the

recent 20 years, holding relevant variables equal, overall regional inequality is associated with a

reduced rate of change in central government spending. Following Kwon and Pontusson (2010)

and others, we show only the long-run dynamics of the independent variables for simplicity of pre-

sentation. RDGINI is negatively and significantly correlated with changes in central government

spending. Per a unit increase in RDGINI, the full model estimate in Table 1[Model 4] predicts its

long run effect equivalent to a reduced growth rate in the GDP share of central government spend-

ing by 1.42%. Considering the real data range, if Sweden’s overall regional inequality at the mean

(RDGINI = 6.42) increases to the level equivalent to that of the Slovak Republic (RDGINI=24.11),

the expected policy impact should be a reduced growth rate in the GDP share of government spend-

ing by almost 25%.

We also find that the structure of regional inequality matters. Recall Hypothesis 2, in which

we argue that the effects of regional inequality on changes in government spending should depend

on whether the less productive regions represent a majority able to control central policy. Table

1[8] shows a positive and statistically significant relationship between MM_RATIO and changes

in government spending. As MM_RATIO increases (in other words, moving from a bell shape

8The Wooldridge test for no first-order autocorrelation is rejected at p<0.01.
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curve to a skewed distribution toward the poorer regions), the model estimate anticipates growth

in government spending. If the mean is double the median distribution of regional GDP, the model

predicts an increased growth rate in the GDP share of government spending by 16%. Given that

the ratio data range is 0.93 and 2.09, this estimated growth rate in the GDP share of government

spending is close to the maximum in our sample.

We also find the anticipated directional effects of most control variables on changes in cen-

tral government spending. Among those, we find the most significant predictors of changes in

central government expenditure are economic globalization, per capita GDP, and unitary systems

(non-federalism and non-bicameralism). To minimize multicollinearity among the three centripetal

democratic institutions (PR electoral rules, parliamentary forms of government, and unitary sys-

tems), we break down our regression estimates with each institution separately as well as together.

Our results remain across specifications.

5 Central Government Policy Priority Results

Table 2 presents the results for the policy priority scores. Across models, we show two robust

findings. First, the level of regional inequality, as shown in Table 2[9-12], is significantly and

negatively correlated with changes in policy priorities. As a reminder, the negative direction sug-

gests that regional inequality is associated with a (relative) policy shift toward individually-targeted

goods (s). To be precise, this negative sign means a decrease in the rate of policy priority change,

imposing a constraint on a shift toward local public goods (l). Since the policy priority measure is

constructed on a trade-off basis, it is safe to assume that lower growth in the relative allocation of

local public goods implies more relative weight given to s. Applying this trade-off to Table 2[12],

a unit increase in the index of RDGINI by 1 point out of the 1-100 range leads to a relative policy

effort toward socially-targeted goods by 0.17% in the long run.9

Table 2[13-16] also presents strong evidence that increased majority power of less produc-

tive regions (measured with the MM_RATIO) is significantly associated with shifts in spending

9To make our interpretation easier, we recoded policy priority scores to percentage scales.
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toward local public goods. The positive coefficient reflects changes in the direction of policy cat-

egories we label as collective (local) goods. By doubling the distance of the mean and median

regional GDP per capita, our model predicts a 3% increase in local public goods spending rela-

tive to individually-targeted spending. In other words, as the group of highly productive regions

grows smaller or pulls away from the majority of less productive regions, we observe a growing

shift away from resources that are targeted across the regions toward ones that are generally more

regionally-specific. This implies that as, for example, Belgium’s less productive (Walloon) regions

lose economically relative to other more productive (Flemish and Brussels Capital) regions, central

spending shifts toward local collective goods.

Most of the control variables show the anticipated sign. In particular, the negative association

between age structure and policy priorities (meaning more dependent populations, more change

toward individually-targeted goods), is confirmed across models. Market size (per capita GDP) is

correlated with changes in policy priorities toward individually-targeted policies, consistent with

arguments that demands for social protection rise along with economic development.

6 Additional Robustness Tests

We take steps to ensure that our regression estimates are robust to alternative measures for regional

inequality and government spending, additional controls, different modeling specifications, and

endogeneity concerns in our Online Appendix. We also replicate results from a recent model of

social expenditure to provide construct validity for our policy priority score measure.

Robust to Alternative Measures of Regional Inequality: In Section 2 of the Online Appendix we test

alternative measures of our regional inequality variables. To support the findings of our RDGINI

measure, we calculated a standardized gini coefficient of regional GDP per capita, INEQ_SPNS.

Previous research has revealed that the variance measure (such as gini coefficients or coefficients

of variance) may fluctuate according to the number or size of regions. To address this concern,

we adapted the RDGINI using the gini coefficient formula developed by Bochsler (2010) for stan-

dardized party nationalization scores. This alternative measure corrects for potential bias created
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by the unequal number of units and variation in unit size across countries. We show in Appendix

D that our results are robust to this new measure.

We also tested our main results with an alternative measure of the MM_RATIO. This version

is weighted by population density of the region (population per km2), as described in formula

(2) above. By including population density this measure adds information about the potential for

coordination within districts (assuming density implies greater opportunity for coordination) and

the likelihood of shared fate in concentrated geographies. Appendix D shows that our results are

robust to these alternative formulations of our independent variables. We show a correlation matrix

of our primary measures of regional inequality and their alternative measures in Appendix E.

Robust to Alternative Measures of Government Spending: In Section 3 of the Online Appendix we

test alternative dependent variables. Central expenditure cannot tell the full story of government

distribution, particularly in decentralized nations. One plausible response to regional inequality is

fiscal decentralization to limit the redistribution from more productive regions by isolating their

tax base. Accordingly, we also examine general government spending (central plus state and local

spending) and state and local spending. The effect of regional inequality should be dampened

in general government spending relative to central spending because it includes state and local

spending, for which individual regions’ utilities should not necessarily be a function of g . The

estimates for general government spending are reported in Appendix F, showing higher regional

inequality is also linked to lower growth in general government expenditure.

Also in Appendix F, we show that regional inequality is associated with lowered growth in

state and local government spending. Resistance to increases in lower government spending in this

case may reflect that regional inequality is associated with lower productivity in the less productive

regions, which then have fewer resources to distribute. Alternatively, as regional inequality grows,

even highly productive regions may be less inclined to increase local spending to avoid internal

migration toward their region.

When publishing central government spending data, the GFS breaks government expenditures

into two types of expense transactions: either by the functions of government expenditure (CO-
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FOG), e.g., health care, education, and defense, or by the economic characteristics of government

expenditure (ECOG), e.g., goods and services vs. transfers. The COFOG method classifies govern-

ment expenditure by the policy purpose served while the ECOG approach identifies government

spending by current or capital transactions. We show that our main results hold in the ECOG

specification in Appendix F, Models [23],[24].

Sampling Specifications: In Section 4 of the Online Appendix we show our results are not driven

by subsets of data in our sample. Our results are not sensitive to individual country-year outliers

(Appendix G). Our main results hold with each country excluded one by one (Appendix H).

Level Results and Instrumental Variables: Section 5 of the Online Appendix shows our main spec-

ification modeled as a fixed effects regression with 5 year average data of the level of central

expenditure. We find results consistent with our main findings (Appendix I). We take additional

steps to address concerns that regional inequality is endogenous to central spending. Also in Ap-

pendix I, we show supporting results from an exogenous instrumental variables regression. We use

two exogenous instruments: 1) the value of RDGINI for the nearest country; 2) the coefficient of

variation in top-level soccer league scores within that country. Both instruments and their testing

are discussed in Section 5 of the Online Appendix.

Replication of Social Spending Data Analysis: We also present evidence that (1) regional inequal-

ity is empirically relevant to previous studies of income inequality and social spending and; (2) the

results of our policy priority analysis can be alternatively validated, in Section 6 of the Online Ap-

pendix. We argued that regional income inequality may induce a shift of a country’s policy focus

toward individually-targeted goods. Accordingly, we should observe a positive and significant cor-

relation between the level of regional inequality and social spending (a subset of the individually-

targeted goods we identify above). We replicate Lupu and Pontusson’s (2011) analysis of redis-

tributive social expenditure with our RDGINI measure included. We report our replication results

in Appendix J, where we find strong evidence that not only do our regional inequality measures

show significant results, but Lupu and Pontusson’s main results hold. This independent verifica-

tion of our results bolsters our findings relating regional inequality to the allocation of government
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spending.

Robust to Additional Controls: In Appendix K, we show that our results are robust to a broad

range of additional controls discussed in Section 7 of the Online Appendix. This table shows the

coefficient estimates and standard errors for our main regional inequality independent variables.

Each model is estimated according to our full model specifications.

These results are robust to inclusion of measures of inter-personal income inequality (the gini

coefficient of household income before taxes and transfers). A very relevant concern for our study

is that regional inequality simply captures differences in household income. We thus show models

with and without inter-personal inequality to demonstrate the statistical independence of regional

inequality from inter-personal inequality in the OECD sample. Adding this variable to the model

does not substantively change the effect size of our regional inequality estimates. Correlations

between our regional inequality concepts and inter-personal inequality are shown in Appendix L.

Other additional controls include: party system nationalization, natural resource rents, legisla-

tive malapportionment, intra-regional inequality, and regional cost of living (both RDGINI and

MM_RATIO recalculated with region GDP per capita values adjusted by a housing cost deflator).

Lower House Seat-Weighted Regional Inequality: In Section 8 of the Online Appendix we calculate

both RDGINI and MM_RATIO weighted by lower house legislative seats instead of population to

give a sense of actual representation in these nations. The results presented in Appendix M show

very consistent estimates to our main results.

7 Conclusion

In this article we have stressed the importance of regional inequality to countries’ choices to fund

the central state. We show that overall regional inequality is associated with stagnation in gov-

ernment spending and resistance to budget allocations directed toward specific regions. However,

when the majority of regions grow less productive in relative terms, government spending rises

and shifts toward policy areas targeted as local public goods. Our emphasis on the structure of

regional inequality is new to research on the political economy of inequality. We demonstrate the
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robustness of these results in a detailed analysis that addresses endogeneity, alternative indepen-

dent and dependent variables, alternative modeling specifications, and additional controls. Our

results highlight the importance of region-specific interests in government spending and point to-

ward region-based coalitions in central decision-making. These findings also bolster the empirical

foundations of previous work in this field.

In this article we focus on the logic behind a relationship between regional inequality and

government distribution, including plausible mechanisms that link these two concepts, and on

demonstrating a robust statistical link to overall distribution and the nature of distribution. In our

efforts to introduce new data and concepts in both the explanatory and outcomes variables, and

to offer theory about distributive tensions across regions, we cannot do full justice to the political

mechanisms that translate these tensions into policy outcomes. For example, regional tensions are

quite obvious for several of our cases with relatively high regional inequality, such as Belgium,

Germany, Italy, and Spain, but are also arguably very important in the United Kingdom and the

United States with moderate levels of regional inequality. The ways in which regional preferences

translate into policy across these diverse nations are expected to be quite distinct, and they depend

on a historical process of economic and institutional development. Our larger project theorizes how

institutions condition the relationship between regional inequality and government policy, and how

institutions may themselves be endogenous to regional preferences within the nation.

In order to focus intently on the concept of regional inequality we made the strong simpli-

fying assumption that government policy is decided by majority rule and that regional power is

proportional to population. This certainly obscures many important features of constitutional and

institutional structures that explicitly relate to regional inequality and the representation of regional

interests. In particular, one important reason why regions are relevant to policy-making (on top of

shared preferences) is that geography is the organizing principle of representation and political

authority in most nations. Regions serve as electoral districts in nearly every nation, are repre-

sented through some nations’ upper houses, and, of course, are the governing unit in decentralized

systems. Thus, policy-making systems may be characterized as more regional (with powers re-
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served for individual regions) or more individual (with powers allocated to the majority) along a

spectrum (Franzese & Nooruddin, 2004). This raises at least two questions for future research.

First, are these region-based representative institutional structures endogenous to initial conditions

of regional inequality? Beramendi (2012) argues this is the case for government fiscal structures

and federalism at the very least. Legislative malapportionment (Samuels & Snyder, 2001) and

electoral rules (Rodden, 2010), among others, have very plausible connections to existing levels

of regional inequality and to the role of regions in political decision-making. Second, if we may

assume institutions are exogenous to some degree, are the effects of regional inequality conditional

on institutional structures that emphasize regions or individuals? That is, do political institutions

create incentives for politicians to cater to different constituencies (Weingast et al., 1981; Franzese,

2002; Rickard, 2012)?

Our research also speaks to work on fiscal federalism and decentralization. Our policy priority

measure is one way to capture the regional incidence of centralized spending. Our conceptual

frame and empirical analysis suggest the possibility of a trade-off in redistributive spending to

individuals and regions. In related research we explicitly examine the regional incidence of central

policies. That is, which regions benefit the most from government policies? This redistribution is

decomposed as the differential effect of individually-targeted versus local goods allocation on net

inequality and can tell us more about whether shifts toward different policy areas in fact encourage

convergence. This research can also contribute to questions in fiscal federalism regarding the best

jurisdiction to provide government services, including s and l (Persson & Tabellini, 1994).

Much existing research suggests that regionalism is an important "second dimension" political

concern (Chhibber & Kollman, 2009; Crisp et al., 2013). From this approach, regionalism is a

source of identity that shapes preferences for government policies outside of the core distributive

concerns for smaller or larger governments. Importantly, our research builds upon Bolton and

Roland (1997) and Beramendi (2012) by arguing that understanding regional inequality is critical

to evaluating the preferences for and outcomes of first dimension politics as well.
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Regional Inequality and the Dynamics of Government Spending

Online Appendix



1 Summary Statistics and Data Description

In Appendices A through C we show summary statistics for the variables used in our empirical

analysis. Appendix A shows time-series dynamics in both the level of central government spending

(top section of the figure) and changes in central government spending (bottom section of the

figure). These values represent overall sample means for each year. Below the figure is a list of

the entry of each country into our dataset. Most countries have observations for the entire sample

period 1991-2011. The Eastern European cases enter the dataset in different years.

Our sample is constrained in particular by data availability for the policy priority scores. Com-

plete policy spending categories for post-1960s OECD members are not available until 1991. Sev-

eral of the newest OECD entrants, including Mexico (1994), and Chile, Estonia, and Israel (2010),

are missing too much data on the dependent variables for reasonable estimates. Canada does not

have complete policy category expenditure data to construct the policy priority scores.

Appendix B shows detailed summary statistics (minimum, maximum, and mean) by country

for all of the primary dependent and independent variables under examination. Ireland clearly

stands out as having high values for changes in government spending in the period. As shown

below in Section 4, our results are not sensitive to inclusion or exclusion of any particular country

in the sample. The last column of Appendix B also shows the geographic unit used for each country

and the number of these units for each country.

Appendix C provides variable descriptions, full sample summary statistics, and data sources

for every variable used in the main text and the Online Appendix empirical analysis.
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2 Alternative Measures of Regional Inequality

Existing research in the fields of economic and political geography have raised some concerns

about the stability of cross-national indicators of regional inequality (Spiezia, 2002). These mea-

sures (which include the RDGINI, similar measures such as the coefficient of variance, and population-

weighted coefficient of variance in regional GDP per capita) should be independent of the number

of regions considered, should not be sensitive to differences in average national GDP, and should

satisfy the "Pigou Principle" (Lessmann, 2009).1 Moreover, the RDGINI is adjusted to minimize

differences across regions (Spiezia, 2002). However, these measures may still be sensitive the size

or number of regions involved (Bochsler, 2010). To ease any lingering concerns with the validity of

our RDGINI measure, we calculated a new standardized indicator based on the formula developed

by Bochsler (2010) to measure party system nationalization independent of number of electoral

districts.

Our standardized adjusted gini coefficient of regional GDP, called INEQ_SPNS, is:
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where a country with n territorial units (1..., i, ..., n), y

i

is the regional GDP, weighted by population,

i, and P

i

is the share of the country’s total GDP in region i. p

j

is thus the accumulated proportion of

regional GDP in order, according to the increasing national share (we kept this logic from Bochsler

(2010, p.164)). We then subtract this “party nationalization” equivalent portion of regional equality

from 1 to obtain the residual.

We ran the full model specifications for both the central government expenditure and policy

priority dependent variables with INEQ_SPNS. Appendix D shows that our results are similar with

this new measure.

Appendix D also includes the results of our MM_RATIO weighted by population density in-

1The Pigou Principle argues, "an arithmetical transfer from rich to poor regions reduces inequality"

quoted in Lessmann (2009), p.8.
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stead of population share (described in Section 6 in the main text). Again our results are robust to

this alternative calculation.

Appendix E shows a correlation matrix of the two primary regional inequality measures RDGINI

and MM_RATIO, with INEQ_SPNS and the population density-weighted MM_RATIO.
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3 Alternative Measures of Government Expenditure

Central government expenditure is the most appropriate locus of analysis for examining the chal-

lenges to government centralization. However, the dynamics we analyze may also be relevant to

other levels of government expenditure, with important implications for the size of the state. In

particular, related theories (Beramendi, 2012; Bolton & Roland, 1997) suggest that high levels

of regional inequality may not necessarily inhibit government expenditure overall, but limit the

willingness of regions to delegate resources to the central government. Accordingly, regional in-

equality might be associated with decentralization in government spending. Regional inequality

might also indicate that many regions have limited tax bases, which may reduce state and local

allocations in the absence of inter-regional transfers.

3.1 General and Local Government Expenditure

In Appendix F, we examine these propositions by using our full model specification to predict

changes in general government expenditure (central plus state and local expenditure) and local

expenditure (state plus local expenditure). We find that regional inequality (RDGINI) is associ-

ated with lower growth in both general government expenditure and state/local expenditure. The

significance level is robust (p<0.01) for state/local government expenditure but weaker (p<0.15)

for general government expenditure. This weaker result for general government expenditure is

potentially compatible with arguments suggesting regional inequality encourages more productive

regions to spend within their own region. Thus, the effects of regional inequality on general spend-

ing would be muted because the polarization effect works primarily through central government

expenditure.

3.2 Changes in Government Spending by Economic Transactions

When publishing central government spending data, the GFS breaks government expenditures into

two types of expense transactions: by the functions of government expenditure (COFOG), e.g.,

health care, education, and defense, or by the economic characteristics of government expenditure

12



(ECOG), e.g., goods and services vs. transfers. The COFOG method classifies government expen-

diture by the policy purpose served while the ECOG approach identifies government spending by

current or capital transactions.2 In the main text we use COFOG calculations. We show that our

results hold in the ECOG specification in the right side panels of Appendix F.

2Spending data available after the GFS’s major data revision in 1986 are formatted in cash or non-

cash values. When a country reported both cash and non-cash values, although rare in our data,

the cash value was taken.
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4 Sample Selection and Sensitivity

Coefficient estimates and statistical significance can be affected by influential individual observa-

tion outliers or outlier country cases. In our sample, certain countries during and after the Great

Recession (2008-2009), especially Ireland, dramatically changed their government spending lev-

els to adapt to fiscal crisis. Accordingly, we ran our models by excluding influential individual

observations in Appendix G. Influential observations are defined as having residuals greater than

two standard deviations from the sample mean. We also excluded each country one by one in a

panel jackknife analysis in Appendix H. We find that our results are robust to both specifications.
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5 Levels of Central Expenditure and Instrumental Variables Analysis

In our empirical modeling we test the effects of inter-regional inequality on changes in government

spending as the best way to manage very real concerns with endogenous correlation of errors

between these two variables. Analysis of change is also the best way to capture the effects of

preference polarization (Franzese, 2010).

Nonetheless, some readers may wonder whether the results hold for the level of central expen-

diture as well as the change. In Appendix L we show a fixed effects regression with 5 year averaged

data predicting levels of government spending with the RDGINI variable. We find a negative effect

on the level of central expenditure consistent with our main finding.

The fixed effect regression may suffer from endogeneity because central government expendi-

ture may affect levels of regional inequality. Accordingly, we estimate the model from the fixed

effects regression using exogenous instrumental variables. These instruments include the disper-

sion of points earned by region-based clubs in the top-level national soccer league (data sources

listed in Appendix C). We argue that regional inequality should be reflected in differences in the

relative success of region-based soccer clubs as measured by their points (a calculation based on

wins, points scored, and win differentials). The lower the dispersion in points among the soccer

clubs, the more competitive is the play within the league.

This variable is associated with regional productivity through localized funding. A long tradi-

tion in sports economics has shown that team success is linked to the regional tax base (Vrooman,

1995). Moreover, these soccer points should be theoretically unrelated to central government

spending except through regional inequality.3 To strengthen our instrument, we include a mea-

sure in which we substitute the regional inequality scores of the geographically closest country in

3Region-level government expenditure is possibly related to soccer team success, such as region-

based funding for stadiums that attract fans and revenue that can be invested in the team. The

direct differential effect of central government expenditure on specific region-level soccer teams

is less plausible.
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our sample (measured in distance between capital cities). We suggest that nearby countries are

likely to have comparable economic geography that should result in similar regional economic

profiles, and accordingly, similar regional inequality scores. Government expenditure of a nearby

country is not expected to directly affect regional inequality scores of the other country.

Our first stage results show both the coefficient of variation in soccer league points and our

proximate country instrument measures are jointly significant (p-value<0.05) in the first-stage

model predicting effects on the level of central government spending measured in non-overlapping

5 year averages (between 1991 and 2010). This shows that our instruments are not weak by this

estimate but slight inflation of the coefficient estimates suggest the measures are weak overall.

Accordingly, we use the JIVE estimator that limits bias in instrumental variables estimations with

weak instruments (Hahn, Hausman, & Kuersteiner, 2004). The coefficient estimates should be read

with caution, but the statistical significance and direction are expected to be accurate. In the second

stage results, as shown in Appendix H[30], we find again that regional inequality (instrumented) is

significantly and negatively correlated with government spending.
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6 Social Spending Model Replication

As described in Section 6 of the main text, we replicated Lupu and Pontusson’s (2011) recent

results predicting social expenditure in 17 OECD countries. We show in Appendix J that our

RDGINI measure is associated with increased greater social expenditure (% of GDP) according to

the four base model specifications in Lupu and Pontusson (2011).

The replication of the social spending finding serves several purposes. First, it shows the im-

portance of the RDGINI variable to the broader literature on the political economy of redistribution

that focuses on inter-personal inequality and social expenditure. Second, it demonstrates the relia-

bility of our results by testing the performance of the RDGINI variable under alternative modeling

approaches. Third, it provides external validity for our policy priority variable. The results in

Table 2[13-16] suggest that greater levels of regional inequality should be associated with higher

individually-targeted expenditure relative to local public goods spending. Social expenditure is the

most prominent individually-targeted expenditure. Thus, results showing that increased RDGINI

is associated with increased social expenditure is consistent with the policy priority score results.
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7 Additional Controls

In the main text we focus on parsimonious models of government expenditure with a limited num-

ber of control variables widely identified as important in related literature. In this section we

demonstrate the robustness of our results to additional controls. As shown in Appendix K control-

ling for inter-personal inequality, party system nationalization, natural resource rents, legislative

malapportionment, as well as intra-regional inequality, our key findings remain intact. In each

row, we list the coefficient estimates and standard errors for our regional inequality indicators, the

number of observations, and number of countries included. The additional control variables in

many cases reduce the sample size, in some cases dramatically, and in one case limit the sample

too much to calculate reasonable estimates.

Inter-personal Inequality: As discussed in the main text, some readers may worry that regional

inequality simply captures variation in inter-personal inequality that happens to be regionally dis-

persed. We argue that, theoretically, regional dispersion of inequality represents an important

political challenge to centralization if regions are important political units. Nonetheless, it is im-

portant to specify how our measures relate to inter-personal inequality, and whether our results are

robust to models including this variable.

In Appendix K we show that all of our main results are robust to adding the gini coefficient

of “market” household inequality to the models. The coefficient estimates are not meaningfully

changed by adding this variable, and the direction and levels of significance are stable.

In Appendix L we include a representation of the correlation of inter-personal inequality with

the RDGINI (r=-0.07) and MM_RATIO (r=0.30), based on cross-sectional data averaged by coun-

try from 1991-2011. Even with the full use of the cross-sectional time-series observations (N=508),

neither variable is highly correlated with inter-personal inequallity (r=-0.12, r=0.27). The RDGINI,

in particular, is correlated at a very low level in the OECD sample. This figure suggests that re-

gional inequality is a distinct distributive concept.

Party System Nationalization: Regional inequality may matter for central government expen-

diture primarily through its effects on coordination within the party system (Beramendi, 2012). If
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regional inequality creates heterogeneity within the national parties that encourage party region-

alization, we may see limitations on expansion of central government expenditure. We do not

dispute that this is a potential causal pathway by which regional inequality influences government

spending (Simmons, Hicken, Kollman, & Nooruddin, 2016; Crisp, Olivella, & Potter, 2013). How-

ever, we demonstrate that our results are robust even when controlling for levels of party system

nationalization in Appendix K.

Natural Resource Rents: Regional inequality in economic productivity may be caused by some

regions having access to natural resources. Natural resource extraction may alter the centralization

challenge, especially if national governments take the bulk of profits. We show that our results are

robust to including a calculation of natural resource rents.

Legislative Malapportionment: Our conceptual framework assumes that legislative votes are

proportional to population. However, many countries veer substantially away from the population

proportionality we assume. Legislative malapportionment is high in many nations, especially in

territorial upper chambers (Samuels & Snyder, 2001). Legislative malapportionment is very rele-

vant to political decision-making on government spending because it influences the relative weight

of regions’ and individuals’ voices. In particular, most legislative malapportionment disproportion-

ately increases the value of the votes for less populated regions, many of which are less productive.

Legislative malapportionment may under these circumstances increase the possibility that we see

policy priorities that are redistributive across regions (especially local public goods categories such

as inter-regional transfers). Malapportionment may be a causal pathway through which regional

inequality influences political outcomes. We demonstrate in Appendix K that our main results are

robust to including a measure of legislative malapportionment (combined upper and lower houses).

These results should be read with some caution because malapportionment data is mostly static and

is not available for all countries in the sample. This limits the sample, particularly for the policy

priorities dependent variable.

Intra-Regional Inequality: As described in Bolton and Roland (1997) and Beramendi (2012),

regional preferences may also be shaped by individuals’ economic position relative to the median
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within their region and their region’s internal distribution of income. We calculated Theil’s T

statistic of household market income at the regional level using the small sample of data from the

Luxembourg Income Study in 17 OECD countries from 1991-2011. The sparse data distribution

required us to use the previous value carried over from the most recent available year (technique

described in Lupu and Pontusson (2011)). We find a negative relationship between intra-regional

inequality (Theil statistic) and changes in central government spending; this relationship is signif-

icant in the model including RDGINI but insignificant in the smaller sample model that includes

the MM_RATIO. Our main results for the central government expenditure dependent variable for

RDGINI and MM_RATIO are robust to the inclusion of this additional control. The coefficient

estimates and standard errors, sample size, and number of countries are listed in Appendix K.

The sample was not large enough to reasonably estimate results for the policy priority dependent

variables.

Cost of Living Adjusted Regional Inequality: A relevant concern is that population-weighted

regional GDP overestimates inequality because rich regions also have high costs of living, thus

their standards of living are not so divergent from poorer regions. In the first place, we are con-

cerned with the broader concept of economic productivity (in addition to standard of living) so

GDP is not obviously affected by cost of living in the same way as income. We recalculate the

RDGINI using region GDP per capita adjusted by a housing cost deflator available from the LIS

(Gennaioli, La Porta, De Silanes, & Shleifer, 2014). The cost of living-adjusted RDGINI shows

very similar results to our main findings, shown in Appendix K.
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8 Legislative Seat Adjusted Regional Inequality

Our conceptual framework assumes that votes are proportional to population. This is a reasonable

assumption in the OECD cases because in most of these countries the distribution of seats in

the lower legislative houses are approximately proportional to population.4 We calculated a lower

house legislative seat-weighted RDGINI measure to address potential concerns with our theoretical

assumption. In Appendix M we show very similar results in our sample whether regional GDP is

population-adjusted (as in the existing RDGINI) or seat-weighted.

We related these data to Figure 1 in the main text that shows the distributions of seats in hypo-

thetical legislatures in the Netherlands, Germany, Switzerland, and Spain if seats were proportional

to population. In Appendix N we show the same distribution plots according to the actual seats

held by the different regions in their nation’s lower house. Accordingly, the frequency totals differ

from nation to nation because the number of seats in their lower houses vary. Given reasonable

proportionality in these cases, the distributions in Appendix N do not differ substantially from

those shown in Figure 1.

Of course, the institutional setup assumed by our conceptual framework and Figure 1 is highly

stylized. No nation makes policy strictly according to the majority will of a decisive unicameral

legislature. Rather, other branches of government, whether the executive, an upper chamber, the

judiciary, or other levels of government, have important decision-making power in many nations

that are relevant to the distributive choices we examine. These other institutions (such as territorial

bicameralism and federalism) may affect the salience of region-based preferences for government

spending.

4Legislative malapportionment is found in both lower and upper houses of legislatures, but is most

common in territorial upper chambers.

28



29



Appendix N: The Level and Structure of Regional Inequality by Lower House Seats
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