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Abstract

Economists have the opportunity and the responsibility of helping to design public

policies. In the policy design, we need to have clear both the big picture and the

details. The details convert a good policy in paper to a successful implemented policy

in practice.

This dissertation is all about the details! It shows how the economic efficiency

of fiscal policy, measured by the size of the fiscal multiplier, is affected by three

overlooked “details”, namely: political favoritism, elite capture and composition of

government purchases.

In the first chapter, “The Unintended Consequences of Political Alignment: Evi-

dence from Mexico”, I study the economic effects of politically motivated spending.

I use a close-election research design that exploits variation in political alignment,

between governors and mayors, during a period when political alignment implied

a substantial increase in intergovernmental transfers. I find that political alignment

increases intergovernmental transfers and public spending while slowing down private-

sector employment. I find suggestive evidence that this slowdown is explained by the

opportunity cost of reallocating economic activity toward rent-seeking activities.

In the second chapter, “Distributional Effects of Intergovernmental Transfers in

Mexico”—co-authored with Carlos, Kiyomi, and Laura—, we estimate the welfare

effects of placed-based policies (PBP) that are targeted at lagging economic areas. We
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study the case of the Fund of Social Infrastructure (FAIS) in Mexico, one of the largest

PBP in the world that provides infrastructure-earmarks to lagging economic areas. We

use a simulated instrument research design and find that an increase of FAIS translates

into an increase in the coverage of social infrastructure (e.g. electricity, sewerage, piped

water). However, the benefits in terms of infrastructure are not followed by higher

household income or lower monetary poverty. The missing effect of FAIS on welfare is

explained by the bulk of the economic gains being captured by the non-poor residents

of the initially targeted poor places.

In the third chapter, “Heterogeneous Spending, Heterogeneous Multipliers”—co-

authored with Pedro and Umberto—, we ask whether the size of the local employment

and earnings multipliers depends on the composition of the government purchases. We

answer this question by building a panel of military spending at the product-MSA-year

level. We use this dataset in a shift-share research design to exploit the heterogeneous

sensitivity of local military spending to national military buildups and drawdowns.

We find that the goods and services that the government purchases determine the size

of the local fiscal multiplier. Local fiscal multipliers are larger when public spending

focuses its demand on labor-intensive industries.

Index words: Political Favoritism, Place Based Policies, Infrastructure
Earmarks, Defense Spending, Local Fiscal Multiplier, Rent
Seeking, Mexico, United States
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Chapter 1

The Unintended Consequences of Political Alignment: Evidence

from Mexico

1.1 Introduction

When used properly, public spending can be an effective tool to help distressed eco-

nomic areas or places that suffer from temporary economic downturns (Chodorow-

Reich, 2019). However, everyday public spending is not used with this purpose. A large

body of research on political economy documents that political factors are decisive

in the allocation of public spending (Golden and Min, 2013). Despite the ubiquitous

role of political factors in defining the allocation of public spending, there is limited

evidence on how politically motivated spending affects local economic activity.

In this paper, I study the economic impacts of politically motivated spending. To

do so, I exploit variation in politically motivated spending that comes from inter-

governmental transfers being allocated based on political favoritism. Understanding

the effects of politically motivated spending is essential to see if the concern for the

political distortions in public spending is justified for more than equity reasons, that

is if these political distortions create their own economic distortions.

Two reasons may explain the scant evidence on the economic effects of politically

motivated spending. First, the redistributive and countercyclical nature of fiscal policy

makes it difficult to obtain causal estimates. The targeting of these policies implies

that one would typically observe public spending directed to places already in a
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downward economic trend or affected by a temporary economic shock, which would

bias any OLS estimate.1 Second, politically induced spending is everywhere but hard

to detect; most of the research that manages to identify the causal effect of political

factors on public spending tends to do it over a fraction of public resources that are

not sufficiently large to affect local economic aggregates.2

I circumvent these problems by taking advantage of the political economy behind

the expansion of intergovernmental transfers in Mexico. In 1998, the government of

Mexico created Ramo-33, a law that expanded intergovernmental transfers to local

governments, leading to an unexpected and economically sizable increase in local

public spending. Although Ramo-33 transfers were earmarked and designed to be allo-

cated based on an objective formula, politics did have a sharp influence on where and

when these transfers were distributed. It has been documented that state-governors

took advantage of their role in allocating the transfers to skew public resources towards

municipalities with political traits that offer them high political returns.3

This evidence motivates the empirical strategy deployed in this paper. I study the

effect of politically motivated spending by leveraging variation in political alignment

between governor and mayor during the period of expansion of Ramo-33 transfers.

To do so, I use a regression discontinuity design that takes advantage of plausibly

exogenous variation in political alignment that occurs when elections are decided by
1An OLS estimate would be downward bias if the confounder is related to the deep

economic factors behind the downward economic trend; also, it would be upward biased if
a mean reversion component confounds the policy impact.

2Curto-Grau et al. (2018) focus on regional capital transfers (8% of total spending); while
Brollo and Nannicini (2012) focus on federal infrastructure transfers (15% of infrastructure
investment). The effects found in both papers imply relatively low increases in total spending.

3Several studies about Ramo-33 transfers have suggested that turnout, political compe-
tition and political alignment resulted in a higher allocation of Ramo-33 (Díaz Cayeros and
Silva Castañeda, 2004; Langston, 2010; Trillo and Rabling, 2007). One of the goals of this
paper is to obtain a causal estimate of the effect of political alignment on the allocation of
Ramo 33 transfers.
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a close margin.4 My identification assumption is that municipalities where the gov-

ernor’s party candidate narrowly won are valid counterfactuals to municipalities where

the candidate narrowly lost. The fact that political alignment is unpredictable among

razor-close elections implies that aligned municipalities are not systematically dif-

ferent from unaligned municipalities in terms of unobservables (e.g. economic shocks

or particular political traits) that explain the current economic activity, intergovern-

mental transfers, or public spending patterns.

As a first step toward understanding how political alignment affects local economic

activity, I assemble a unique dataset that provides information at the municipality-

year level on several measures of local economic activity and public finance. This level

of disaggregation allows me to precisely measure the dynamics of the economy before

and after a municipality becomes politically aligned. To construct my primary mea-

sure of economic activity, I use the employer-employee data to measure total employ-

ment and average wages for the universe of formal sector workers. I combine this with

additional information on employment in the informal sector (household surveys and

economic censuses), consumption (night lights and electricity consumption), public

employment (social security records of public employees) corruption (audit reports

from an anti-corruption agency), and homicides (vital statistics). I also use public

finance data to observe how alignment increases public revenues and spending; the

detailed nature of this data allows me to decompose revenues and spending into a

wide set of subcategories.

I study the economic consequences of politically motivated spending in three steps.

In the first step, I provide causal evidence that politically aligned mayors receive
4This research design is known as a close election regression discontinuity design and

it has been widely used to uncover the effects of partisan favoritism on the allocation of
public resources on Brazil (Brollo and Nannicini, 2012), Italy (Bracco et al., 2015), Spain
(Curto-Grau et al., 2018), and U.S. (Albouy, 2013)
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higher intergovernmental transfers and increased total public spending than munici-

palities that are not politically aligned. The second step studies the effects of political

alignment on private-sector employment and wages. I find that the growth rate of

private-sector employment slows down in politically aligned municipalities. I rule out

that this result is explained by workers moving from the formal to the informal sector,

implying that total employment is lower in politically aligned municipalities. In the

third step, I investigate the potential channels that may explain these results. I rule

out that additional resources increased violence or corruption due to interest groups

or politicians trying to capture the additional intergovernmental transfers. I find sug-

gestive evidence that this increase in public spending leads to higher rents for public

sector contractors—the reallocation of production factors to rent-seeking activities

has negative externalities on total employment growth.

The first part of the paper focuses on the political economy behind the allocation

of the earmarked transfers and its effects on total spending. I find that the three-

year growth rate of intergovernmental transfers increased by 46 percentage points in

municipalities where the mayor belongs to the governor’s party compared to where

the mayor belongs to the opposition’s. I do not find that this increase in transfers

crowds-out alternative revenue sources (other intergovernmental transfers, taxes, or

debt), implying that total revenues should increase. In line with this logic, political

alignment increases the three-year growth rate of public revenues/spending (local

governments run a balanced budget) by 10 percentage points.

The second part of the paper explores how politically motivated spending affects

private-sector economic activity. My primary measures of economic activity are

employment and the average wages of the universe of formal sector workers. I find

political alignment affects employment but not wages. In particular, the three-year

employment growth rate is 12 percentage points lower in politically aligned munici-
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palities. This negative coefficient is explained by a slowdown, rather than a reduction,

of private-sector jobs in politically aligned municipalities. The point estimates are

equivalent to a decline in the employment rate of 2.8 percentage points, assuming that

neither public nor informal sector employment is affected by political alignment.5

Before exploring the mechanisms, I evaluate to what extent the reduction of formal

employment is explained by a shift from the formal to the informal sector. To do

so, I use two coarser data sources of local employment: household surveys and the

quinquennial economic census. The results from the household surveys suggest that

alignment reduces the probability of being employed by 3.4 percentage points. This

decline in total employment seems to be driven by declines in the formal sector. In

particular, the likelihood of being employed in the formal sector explains about two-

thirds of this decline (2.1 percentage points). The results from the economic census,

although not precisely estimated, confirm a negative effect of political alignment on

total employment. Overall, I cannot rule out an increase in informality. Still, I can

confidently say that shifts towards the informal sector cannot explain the bulk of my

results.

I explore three potential mechanisms that may explain my results. First, I ask

whether public spending crowded out private-sector jobs. This mechanism would sug-

gest that the slowdown in private-employment results from production factors (labor

and capital) being diverted towards goods and services provided to the public sector.6

Second, I use homicide data to test whether the reduction in total employment is

driven by an increase in violence that results from interest groups fighting to capture
5The formal employment ratio in our sample is about 28%, which suggests that the

observed decline in formal employment is equivalent to a reduction.
6This crowding-out effect could lead to lower aggregate employment when the activities

demanded by the government are less labor-intensive and have lower employment multipliers
than the activities from which the resources are drawn. Despite being less productive, they
may provide sufficient rents to attract entrepreneurs and capital investment (Torvik, 2002).
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economic rents provided by the higher public spending. Third, I use data on audits

of local governments to test whether the additional rents increased the probability of

elected politicians engaging in corrupt behavior; undermining local economic growth.

I find pieces of evidence suggesting that the crowding-out effect is explained by

the reallocation of production factors towards rent-seeking activities that deter aggre-

gate employment. A crowding-out effect occurs only when the economy is at full

capacity and in sectors that benefit less from increases in local demand due to higher

public sector spending. Specifically, the effect of political alignment on employment is

stronger on tight labor markets, the tradable sector, and economies with a low share

of government-dependent sectors. I do not find evidence that the slowdown in job

creation results from increases in violence7 or corruption.8

Moreover, consistent with a crowding-out effect, I do not observe a decline in

citizens’ welfare. I use three indirect measures of welfare all of which suggest that

citizens are better off despite the decline in private-sector jobs. In particular, I find

that the incumbent party is 40% (13 percentage points) more likely to be re-elected in

the subsequent election when it is politically aligned. Also, I find that two-thirds of the

decrease in the formal employment rate (2.8 out of 3.4 percentage points) is explained

by decreased labor force participation rather than an increase in unemployment. This

implies that people are not losing jobs as would be the case if politically aligned

municipalities were experiencing heightened violence or corruption shocks. Third, I

do not find statistically significant evidence that neither the growth rate of night lights
7This result is consistent with the fact that the period studied, 1998-2006, had historically

low levels of homicides, and it was before the well-documented increase in violence that took
place after 2006.

8I use data on anti-corruption audits performed by an autonomous watchdog agency
(Auditoria Superior de la Federación) to test whether the fiscal windfalls spur higher levels
of corruption. I do not observe that aligned municipalities are more likely to be accused of
malfeasance or corruption. On the contrary, conditional on being audited, politically aligned
municipalities are less likely to be accused of malfeasance.
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nor electricity consumption is lower in politically aligned municipalities. If anything,

the point estimates suggest positive and economically significant effects.

A unique feature of this finding is that I can rule out the traditional ways in which

theory argues that crowding out occurs, namely through higher taxes or interest rates.

The disproportional amount of transfers is nationally funded, and interest rates are

only affected at the national level. I explore three mechanisms by which crowding-

out can happen around this context: public sector enlargement, economic disruption

caused by infrastructure investment, and increase in rent-seeking contracts which I

measure as spending that is not backed up by proportional increases in employment.

I rule out that the crowding is caused by a disproportionate increase in public

sector employment9 or by construction projects disrupting economic activity.10 I sug-

gest that the rise in rent-seeking activities could explain the findings. In particular, I

find that politically aligned municipalities experience a disproportionate increase in

the growth rate of infrastructure investment (40 percentage points) and general service

contracts (25 percentage points). When looking at the growth rate of private-sector

jobs in construction or government-dependent industries, I fail to find statistically or

economically significant changes. This implies that additional contracts do not gen-

erate jobs and are more likely to provide rents to citizens. This result is consistent

with people leaving the labor force and citizens being more willing to re-elect the

politically aligned candidate.
9This is consistent with evidence that the size of the public sector is relatively stable in

Mexico and difficult to be affected by local politicians.
10Infrastructure spending could decrease total employment through the negative spillovers

of building infrastructure projects Ramey (2020). I rule out this mechanism because I fail to
find statistically or economically significant increases on either construction jobs or public
capital stock. Therefore, I cannot conclude that more construction projects are taking place
in politically aligned municipalities.
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Related Literature. This paper contributes to several strands of the literature.

First, it contributes to the literature that asks about the local employment effects

of infrastructure spending. Most of the studies that focus on the short-run find that

employment dips negative during the first few years after the infrastructure spending

took place (Buchheim and Watzinger, 2017; Dupor, 2017; Garin, 2019; Leduc and

Wilson, 2013), but increases in the long run as higher stock of public capital can boost

labor productivity (Allen and Arkolakis, 2019; Kline and Moretti, 2014a; Leduc and

Wilson, 2013; Yaffe, 2020). This literature suggests that the construction of infras-

tructure projects disrupts economic activity and delays private investment. Although

I find negative effects on employment after an exogenous increase in infrastructure

spending, I fail to find concrete evidence that construction is increasing, which sug-

gests that other mechanisms could be at play. In particular, infrastructure spending

may allow politicians to divert resources to unproductive activities, which may deter

private investment.

Second, it contributes to the literature of distributive politics that focuses on how

partisan favoritism affects the allocation of public resources. The bulk of the literature

has found that central politicians skew resources to politically aligned municipalities

(Albouy, 2013; Bracco et al., 2015; Brollo and Nannicini, 2012; Curto-Grau et al.,

2018; Fiva and Halse, 2016). While this literature focuses on discretionary transfers,

I provide suggestive evidence that political alignment can substantially distort the

allocation of resources even in circumstances where transfers are meant to be allocated

with a predetermined allocation formula. Also, different from this literature, I focus

on the economic consequences of political alignment.

Third, I contribute to the literature that studies the economic effects of political

favoritism. This literature agrees that ethnic and regional favoritism generally leads

to higher economic growth (Alesina et al., 2016; Hodler and Raschky, 2014), but
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has conflicting findings regarding the effects of partisan favoritism. On one hand,

Cohen et al. (2011) find that political alignment with the chair of any congressional

committee decreases employment in private-sector firms in the U.S. The authors argue

that this effect is explained by larger public spending crowding out private-sector

economic activity. On the other hand, Asher and Novosad (2017), using data from

India, finds that employment increases more in districts that are politically aligned

with the state ruling party compared to unaligned districts. They argue that the

main mechanism is the discretionary power that politicians have over-regulation. My

findings are similar to Cohen et al. (2011) because I also focus on the same policy lever,

namely, public spending. In this sense, my results show that the effect of political

alignment on economic growth is sensitive to the policy lever that the politicians

manipulate, implying that the context on which one decides to focus defines the

answer one gets.

This paper also revisits the literature on the resource curse. There is an established

consensus that fiscal windfalls can negatively impact political institutions and increase

conflict. Independent of their origin, higher fiscal resources tend to soar corruption and

deteriorate the quality of political candidates (Asher and Novosad, 2020; Brollo et al.,

2013; Chen and Kung, 2016; Vogel, 2021). This paper proposes a different channel

by which fiscal windfalls may negatively affect local economies. In a similar fashion

that the Dutch disease reallocates labor towards resource-extractive industries, the

politically motivated fiscal windfalls reallocate labor towards the non-tradable sector,

which tend to be less productive and suffer from higher informality rates. The most

impressive decline in the formal sector has two principal negative consequences; it

mechanically reduces taxes and the capacity of the workforce to contribute to the

health and pension system.
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Finally, I contribute to the literature on distributive politics in Mexico. The liter-

ature that focuses on intergovernmental transfers has documented strong correlations

between the allocation of transfers and several political variables like political com-

petition, partisan alignment, and voter turnout (Díaz Cayeros and Silva Castañeda,

2004; Langston, 2010; Trillo and Rabling, 2007). My contribution to this extensive lit-

erature is to quantify the causal effect of political alignment on the allocation of Ramo

33 transfers. Another strand of literature uses the same research design employed in

this paper to study the consequences of political alignment on access to loans and

the implementation of crackdowns (de la Garza and Lopez-Videla, 2020; Dell, 2015).

These studies focus on the effects of political alignment with the president. My paper

centers on the role of state governors in the discretionary allocation of intergovern-

mental transfers which, according to my results, has a large impact on economic

outcomes.

1.2 Institutional Context

This section describes the functioning of public finances in Mexico, focusing on the cre-

ation of new intergovernmental transfers in 1998. This expansion of transfers, known

as Ramo-33, led to an unexpected and sizable increase in local public spending. Also,

I explain how the institutional design of the newly enacted transfers gave state gov-

ernors disproportional power and, therefore, left room for political favoritism.

1.2.1 The Expansion of Earmarked Transfers

Mexico has a revenue-sharing system in which the federal government collects most of

the taxes and later redistributes them across states and municipalities. Thus, the fiscal
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capacity of sub-national governments is limited severely by the number of intergov-

ernmental transfers they receive. Therefore, any policy that affects intergovernmental

transfers to a great extent can affect the total of local public spending substantially.

This paper takes advantage of the expansion of intergovernmental transfer that

followed the creation of Ramo-33 in 1998. It focuses on the two subcomponents of

Ramo-33 that allocated funds to municipalities: FORTAMUN-DF and FISM. I do

not include the rest of the subcomponents of Ramo-33 because those transfers are

managed by state governments; therefore, I cannot observe the municipalities where

they are allocated. From now on, I refer to these two subcomponents as Ramo-33.11

These two funds are desirable for identification purposes for two reasons: First, they

provide unexpected increases in local public spending. As Figure A.1 shows, there is

a weak correlation between the growth rate of Ramo-33 municipal transfers and the

growth rate of public spending before 1998. Second, these transfers are economically

significant. Figure A.2 shows that, between 1998 and 2006, local spending as a share

of municipal GDP increased by 20 percentage points. These relatively large magni-

tudes resulted from the redistributive nature of Ramo-33. One of the core objectives

of the transfers was to allocate disproportional public resources to less developed

municipalities, which explains the significant increases for the average municipality.

Additionally, it is crucial to highlight that a substantial fraction of Ramo-33 is

earmarked to infrastructure projects. As a result, it can be observed in Figure A.3

that the expansion of funds also led to an increase in public investment. Specifically,

FISM is earmarked for a broad set of infrastructure projects: from social infrastructure
11Both sub-components use explicit allocation formulas: FORTAMUN-DF is allocated

based on population, and FISM is distributed according to a formula that uses a multi-
dimensional deprivation index that considers access to electricity, poverty, education, and
sewerage among others. The formulas are updated every time new information from the most
recent population census is released. See guidelines of these sub-components here https:
//www.coneval.org.mx/Informes/Evaluacion/Estrategicas/Ramo_33_PDF_02032011

11

https://www.coneval.org.mx/Informes/Evaluacion/Estrategicas/Ramo_33_PDF_02032011
https://www.coneval.org.mx/Informes/Evaluacion/Estrategicas/Ramo_33_PDF_02032011


(e.g., health and school facilities) to core economic infrastructure (e.g., electrification,

construction of dams, sewerage, and municipal roads). In comparison, FORTAMUN-

DF is earmarked for either infrastructure (e.g., maintenance of urban infrastructure)

or non-infrastructure projects (public security, debt payments, and acquisition of

goods to strengthen the productivity of public workers). Overall, more than two-

thirds of the transfers are earmarked to infrastructure projects.

To summarize, Ramo-33 implied an unexpected and economically substantial

increase in local public spending. This spending shock is explained by a sizable growth

of intergovernmental transfers to local economies and by a shift in the allocation of

resources towards less developed areas, where the economic size of this spending

increase is expected to be larger.

1.2.2 The Political Economy of Earmarked Transfers

One of the main motivations behind the creation of Ramo-33 was to protect the

intergovernmental transfers from the political discretion of the Federal government.

For that purpose, these intergovernmental transfers were designed as entitlement

programs, meaning: the transfers were to be received by municipalities every year

according to a fixed formula define by predetermined municipal characteristics. Also,

the law that enacted these transfers assigned state governments the role of allocating

these transfers at municipal level. This restriction aimed to prevent municipalities,

with low bargaining power regarding the federal’s government, from receiving system-

atically fewer transfers.

However, these safeguards created numerous related distortions by transferring

disproportional power from the federal to the state government. As a result, anecdotal

evidence suggests that state governments did not strictly follow the guidelines defined

by the allocation formula when distributing the resources of Ramo-33. Some governors
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publicly stated that they should be authorized to skip the allocation defined by law

and replace it with theirs.12

Figure A.4 shows two pieces of evidence to substantiate the claim of manipulation

of intergovernmental transfers. First, it shows that a large proportion of municipali-

ties reported not receiving intergovernmental transfers between 1998 and 2002. This

result is odd since the statutory allocation mandated a positive amount of transfers

for all municipalities. Second, it shows the dispersion in the growth rate of intergov-

ernmental transfers. Given that these transfers worked as entitlement programs that

allocated resources across municipalities based on a fixed formula, one should expect

a coefficient of variation close to zero.13 However, Figure A.4 shows not only a positive

coefficient of variation but that it increases after the enactment of Ramo-33 until 2005

as well. I find the substantial decline after 2005 is correlated with a relatively large

increase in fines imposed by the ASF (Autonomous watchdog agency) to municipal

and state governments for malfeasance and waste of public resources.

To summarize, the evidence points towards significant discretion in the allocation

of intergovernmental transfers across municipalities. Since state governors were in

charge of distributing these funds, distinct political factors they care about, such as

political competition, turnout, and partisan favoritism, could explain their allocation.
12See Díaz Cayeros and Silva Castañeda (2004), Trillo and Rabling (2007), (Langston,

2010).
13Several reasons can explain a positive dispersion on yearly growth rates, namely: mea-

surement error, political business cycle, or a change in formula’s inputs, which takes place
every time a new population census is released (1992, 2002, 2012).
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1.3 Identification

This section explains how my identification strategy allows me to estimate the effect

of political alignment between municipality-mayors and state-governors on a wide

variety of economic and public finance outcomes.

Political alignment is not random, as an electoral outcome is a direct result of the

aggregation of voters’ decisions when casting their ballots. Since these decisions are

influenced by a myriad of political and economic factors that also affect the outcomes

of interest, I should expect strong biases from any naive OLS estimate.14 To address

this identification problem, I exploit variation from razor-close elections, a research

design known as close election regression discontinuity design (RDD).

1.3.1 Identification Assumption

This identification strategy takes advantage of the variation provided by close elec-

tions to obtain causal estimates of political alignment. To implement the estimator,

I compute the vote margin for every municipal election indexed by municipality m

and election cycle e. The vote margin is defined as the difference in votes between

the candidate of the governor’s party—vgm,e, and the main opposition’s party— vom,e,

normalized by the total number of votes—vm,e.15

14For example, state governors can invest in winning specific municipal elections; therefore,
the effect of political alignment on economic growth could be confounded by the independent
effect of past governor’s efforts on economic growth. Also, if voters who live in municipalities
that are in a downward economic trend tend to elect politically aligned candidates, the effects
of alignment on economic growth could be downward biased.

15I consider both individual candidates and coalitions to define political alignment. When
a political coalition forms the governor’s party, I consider any mayoral candidate that belongs
to any of the parties that are part of the political coalition to be politically aligned. Moreover,
the main opposition’s candidate is the candidate/coalition that does not belong to the
governor’s party/coalition and has the highest number of votes. This implies that the vote
margin is not necessarily computed as the difference between the winner and the runner-up.
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VMm,e =
vgm,e − vom,e

vm,e

(1.1)

Consequently, a vote margin above (below) zero corresponds to municipalities where

the elected candidate does (does not) belong to the state governor’s party. A candi-

date’s political affiliation is measured before the election takes place, which rules out

any concern regarding unobserved characteristics affecting the running variable.

As explained by Hahn et al. (2001) and De la Cuesta and Imai (2016) the identi-

fication assumption is continuity of the potential outcomes at the cut-off.16 The main

intuition of the continuity assumption is that municipalities where the politically

aligned candidate narrowly lost are valid counterfactuals for municipalities where the

politically aligned candidate narrowly won.

This identification assumption has three critical implications for validating, inter-

preting, and computing the parameter of interest. First, any confounder that system-

atically correlates with alignment should vary smoothly around the cut-off. Second,

in the presence of heterogeneous treatment effects, the estimate obtained should be

interpreted as a local average treatment effect (the effect of alignment at the cut-off).

Third, the sample analog estimator can be computed as the difference between the

sample mean of aligned and misaligned municipalities at the cut-off. Therefore, the

precision of the estimates will increase with the number of observations at the cut-off.
16This assumption simply states that E[y(1)m,e | VMm,e] and E[y(0)m,e | VMm,e] are

continuous at the cut-off (i.e. VMm,e = 0) where ym,e(1) is the value of y when the candidate
elected is politically aligned with the central government, and ym,e(0) when is not politically
aligned. See De la Cuesta and Imai (2016) for a clear explanation of why the continuity
assumption is weaker than the usually claimed local unconfoundedness within a bandwidth
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1.3.2 Difference in Discontinuities Specification

I estimate the parameter of interest using local linear regression (Gelman and Imbens,

2019) with triangular kernel weights (Calonico et al., 2020) over the sub-sample of

close elections (i.e. VMm,e ∈ (−h, h)), defined as those with a vote margin whose

absolute value is less than or equal to five percentage points.17 The regression pools

the observations of the post-electoral years that correspond to the mayor’s ruling

span during our period of study (1998-2006). In particular, I estimate the following

equation:

∆3ym,e,k = α + β alignedm,e

+ θVMm,e × alignedm,e + γVMm,e × (1− alignedm,e)

+ δs(m) + ξe,k + ψXm,e−1 + ϵm,e,k ∀ VMm,e ∈ (−h, h)

(1.2)

where ∆3ym,e,k is a three-year log points difference of the outcome y measured k

years after the latest election indexed by municipality–m and year e; the three-year

difference corresponds to the three-year mayoral.18 alignedm,e is an indicator variable

that identifies whether the current mayor belongs to the governor’s party and does

not vary across k. The specification also includes a linear function of the running

variable, estimated separately on either side of the cut-off. Finally, I control for state

fixed effects (δs(m)) and the interaction of election and election-time (ξe,k) fixed effects.

17The preference for an ad-hoc bandwidth (h=5) lies in the fact that any data-driven
bandwidth (Calonico et al., 2020) would lead to compositional problems when comparing
results across different outcomes or subsamples. In the presentation of my results, I also
show estimates with an 11 percentage points bandwidth defined by Calonico et al. (2020).
The Appendix shows that results are qualitatively similar when using alternative bandwidth
sizes and kernel weights.

18Most of the mayoral elections have a three-year term limit with few exceptions (2 per-
cent of the elections have a 4 years term limit). When municipalities have larger term limits,
I normalize the difference to be a three-year growth rate equivalent. Also, results are qual-
itatively similar when either I re-weight our estimates by the inverse of the term limit or
when I focus only on the sub-sample of municipalities with a three-year term limit.
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Also, I control for the vector Xm,e−1, which contains a set of political characteristics

from the previous election cycle: political alignment, political party, and the governor’s

vote margin. I cluster standard errors at the municipality level to allow for correlation

over time within a municipality, the level at which treatment occurs. (Abadie et al.,

2017; Bertrand et al., 2004).

In this specification, β measures the effect of political alignment across all k post-

election years and is identified from variation in political alignment across munici-

palities that had a close election within the same state and during the same election

cycle.19

1.3.3 Dynamic Difference in Discontinuities

To observe the dynamics of the effect of political alignment and support the identi-

fication assumption, I follow Cellini et al. (2010) and frame the close election RDD

as an event study. This specification allows me to disentangle the contemporary from

the lagged effects of alignment and indirectly test the presence of the parallel trends

assumption.

This specification recast the dataset such that the unit of observation is a close

election, defined by a municipality-electoral cycle pair for which the election’s vote

margin satisfies a specific threshold. For each observation, I proceed to track the
19The standard approach in the empirical literature is to exploit the richness of the cross-

sectional variation to properly estimate the effect of political alignment at the cut-off; some
examples: Asher and Novosad (2017); Brollo and Nannicini (2012); Curto-Grau et al. (2018).
Including municipality fixed effects while holding the bandwidth would limit inference to
municipalities with more than one close election, changing political status (aligned, not-
aligned) over time, and small sample biases emerge. The dynamic specification that I pro-
pose next includes municipality-election fixed effects after recasting the data to provide the
variance needed.
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evolution of the outcomes of interest three years before and four years after the year

of the election.20 With this new dataset I estimate the following equation:

ym,e,k = α +
3∑

j=−3,j ̸=−1

βj 1(k = j)× alignedm,e

+
3∑

j=−3,j ̸=−1

1(k = j)
[
θjVMm,e × alignedm,e + γj VMm,e × (1− alignedm,e)

]
+ δm,e + ψe,k + ϵm,e,k ∀ VMm,e ∈ (−h, h)

(1.3)

where ym,e,k is the inverse hyperbolic sine transformation of outcome y measure at

k years from the election cycle e. Notice that this specification includes years before

and after the election took place, while in equation (1.2) I focus only on growth rates

in the post-election period. Correspondingly, δm,e are municipality-election cycle fixed

effects, while ψk,e controls non-linearly for macroeconomic shocks and the trend of

each election cycle e. Similar to the main specification, I estimate equation (1.3) using

a local linear regression of the running variable with triangular kernel weights and a

five percentage point bandwidth. Standard errors are clustered at the municipality

level to account for the serial correlation of political alignment over time (Bertrand

et al., 2004).

Notice that the identifying variation comes from variation in trends among the

subset of close elections that took place within a specific election cycle (i.e. cohort).

This ensures that my estimates do not suffer from the standard critiques that apply

to two-way fixed effects models. This estimator can also be seen as an analog of the

identification strategy proposed by (Cengiz et al., 2019) that circumvents problems

20More formally, if the same municipality has two close elections, I duplicate all its obser-
vations and follows the outcomes of interest over a specific window. This implies each copy
(municipality-electoral cycle) as a separate unit that gets treated only once.
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related to event studies with staggered adoption, which is relevant in this case because

the timing of elections is staggered across states.

The identification assumption of this specification is that conditional on the elec-

tion cycle, the trends among aligned and non-aligned municipalities are continuous

at the alignment threshold.21 Although one cannot test this assumption directly, it

is possible to perform indirect tests to support their plausibility. Section 1.5 presents

the results of such examinations.

1.4 Data and Sample

The objective is to estimate the economic effects of political alignment when politi-

cians can distort the allocation of intergovernmental transfers. To do so, I assemble a

municipality-year dataset that combines data on local public finance, electoral results,

employment, and wages (public and private) from social security records. I also use

alternative datasets to complement the main analysis, namely: labor force surveys,

economic censuses, remote sensing data, and federal audits to local governments. This

section describes each source of information and the sample used to obtain the main

estimates.

1.4.1 Data and Measurement

Public Finance

Municipalities produce yearly balance sheets classifying both revenues and spending

across different subcategories. The Mexican National Institute of Statistics and Geog-

raphy (INEGI) collects this data. The revenues side provides information about dis-
21Notice that this is a weaker identification assumption than the standard parallel trends

assumption, which states that aligned and misaligned municipalities would have the same
trends in the absence of the treatment. This setting allows these trends to be systematically
different as long as they are continuous at the cut-off.
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tinct categories, from intergovernmental transfers to local property taxes and fees for

services provided by local governments. On average, 82% of local revenues come from

intergovernmental transfers. In comparison, about 10% come from taxes (mostly prop-

erty taxes) and other public services provided by local governments. The revenue data

allows me to distinguish which sources of revenue increase due to political alignment.

Also, I can observe different components of spending data. The two most important

in terms of their average share in total spending are the wage bill (40%) and the

public investment (30%).

Elections

Electoral data comes from Centro de Investigación para el Desarrollo (CIDAC) and

the state electoral authorities. The election data provides information on the number

of votes for each party or coalition for the universe of municipal, state, and presidential

elections.22 It is important to note that the party affiliation recorded in the electoral

data is defined months before the election. Therefore, the measure of alignment is

not affected by politicians deciding their political party affiliation after knowing the

electoral results. The latter alleviates any concern related to the manipulation of

alignment status.

Main Employment and Wage Data

To measure employment at the municipal-year level, I combine administrative records

from the Mexican Institute of Social Security (IMSS) and the Institute of Social Secu-

rity of Public Workers (ISSTE). Since both data sources correspond to social security

records, they capture the universe of formal employees and employers. IMSS collects
22I manually collect the elections not provided by CIDAC by requesting the data from the

electoral institutions of each state.
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data on formal private-sector workers/employers and the ISSTE on formal public

sector employees. Formal workers, in this context, are all workers who contribute

to the social security system and, therefore, receive health insurance and pension

contributions.

In addition to employment counts, the IMSS data allows for the measurement

of aggregate wage bills and, therefore, average wages. Also, it provides this data by

sector, firm size, gender, and age groups. The data from ISSTE does not report wages;

I circumvent this by using the total wage bill of local governments from the public

finance data.

Alternative Employment Data

The main drawback of the data from IMSS and ISSTE is that they remain mute about

what is happening to the informal sector and, therefore, to total employment. I use

two alternative sources of information to infer the effects of alignment on aggregate

(formal and informal) employment and, to some extent, on the informal sector. The

first source of information is the Mexican Economic Census collected every five years

by INEGI. It provides detailed municipal-level information for the universe of non-

agricultural establishments, both formal and informal. I use this dataset to measure

employment and wage bill growth between the 1998 and 2008 rounds of the economic

census. I follow Asher and Novosad (2017) by assigning the result of the earliest

election that took place between the two rounds of the economic census to each

intercensal growth rate. The main drawback of the economic census is that it does

not allow us to measure the change in employment precisely before and after every

election, which leads estimates to be biased towards zero.

The second source of information corresponds to the labor force surveys collected

by INEGI. In particular, I use the National Urban Employment Survey (ENEU),
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which is available at a quarterly level for 1998-2004. This survey is representative of

about 48 metropolitan areas and collects a wide variety of socio-demographic and

labor market information for both formal and informal workers. I use this data source

to complement the analysis of the administrative records, mainly regarding the effects

of political alignment on informality and labor force participation.

The household surveys are not the preferred dataset for two main reasons. The first

reason is that ENEU has little overlap with the primary sample used in the estimates.

Specifically, it only provides 40% of the municipality-year observations used in the

main estimates. When I limit the sample to municipalities that appear before and after

a close election, this percentage declines to 20%. The second reason is that household

surveys are not representative at the municipality level; this implies a large within

municipality variation that would limit the ability to detect small effects.23

Economic Activity

To measure aggregate economic activity I use night lights luminosity and electricity

consumption. Both are scaled by population, measured in log points, and available

at the municipality level. The data on night lights comes from the National Oceanic

and Atmospheric Administration (NOAA). Night lights data provides a luminosity

measure for every square kilometer of Mexican territory on a scale from 0 to 63. The

fact that this information is censored from above may limit the power to find statisti-

cally significant effects in cities with several pixels censored at 63. To circumvent this

problem, I measure total municipal luminosity growth considering only those pixels
23I compute the correlation between the growth rate of formal employment captured by

IMSS and the ENEU between 1998-2003, uncovering that at the state level, the correlation is
0.57, while at the municipal level, the correlation is 0.2; Bosch and Campos-Vazquez (2014)
find similar results.
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that were below 63 by 2003. This is equivalent to assuming that the censored pixels’

growth rate is equivalent to neighboring non-censored pixels.

The second source of data is the aggregate consumption of electricity, which comes

from the ministry of energy and regulation. This information corresponds to the total

energy consumed by both establishments and households. It can be interpreted as a

local measure of economic activity that can increase either because residents work

more or because they increase their consumption from higher government transfers.

Other Datasets

I also use other datasets to explore some potential mechanisms and perform balance

tests over the data. The sources include: i) The rollout of the number of beneficia-

ries from Seguro Popular, ii) Monthly payments and beneficiaries from PROGRESA,

iii) Official reports from audits of local governments performed by an autonomous

watchdog agency (Auditoría Superior de la Federación), and iv) Annual homicides

data from INEGI.

1.4.2 Sample

The final dataset provides variation at the municipal-year level for the sample of

elections between 1998 and 2003. Since mayors have three-year term limits and the

outcomes are measured as a three-year growth rate, this implies that I follow the

dynamics of employment and public finance outcomes for the period of 1996-2006.

The key advantages of this study period are: First, it allows me to estimate the effects

of political alignment during the expansion and weak oversight of intergovernmental

transfers. Second, it ended one year before the sudden and steep increase in violence

experienced by Mexico after 2006, which some have argued was the result of political

alignment with the president’s party.
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I exclude municipalities from the state of Oaxaca because most do not choose their

mayor through elections; rather, they use a traditional governance structure, which

makes it infeasible to construct the running variable.24 Also, I limit the observations

to those municipalities for which there is information available on formal private-

sector employment for the study period 1998-2006. The final sample considers 1097

out of 2446 municipalities, which employ 99% of all formal employees in Mexico

and host 80% of the Mexican population. This filter implies that the estimates are

representative of mid-sized and large municipalities making the results of this study

relevant from a macroeconomic point of view.25

1.5 Validity of the Research Design

This section evaluates the internal validity of the identification strategy, which hinges

on the fact that any other variables that affect my outcomes of interest change

smoothly along the threshold. I perform two indirect tests for that purpose. I evaluate

whether there are discontinuities along the cut-off on either the density of the running

variable or baseline characteristics. I also provide a raw look at the spatial clustering

of the data.

1.5.1 Manipulation Test

The fact that political alignment brings benefits to local officials is a sufficient reason

to think that local governments may self-select into political alignment with the gov-
24Traditional governance structures in Oaxaca are valid after a constitutional reform that

took place in 1995. This governance structure is known as "Usos y costumbres". The munic-
ipalities organized by this type of "polity" are ruled by assemblies rather than mayors. The
election of these assemblies is informal and local leadership can be arranged by rotating
appointments without elections taking place.

25IMSS data records employment for 1,850 out of 2446 municipalities in Mexico. The
rest of the municipalities either have none or few formal employees (e.g., less than 10) and
therefore that IMSS group them into a larger neighboring municipality.
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ernor. I test for this by evaluating whether the density of the vote margin changes

abruptly at the cut-off. Figure A.5 shows the histogram of the vote margin for the

elections in which the governor’s party compete. Overall, I do not find evidence of

municipalities sorting on either side of the alignment threshold. This strong symmetry

in the result of close elections is also apparent in the raw data. Particularly, I find

that 467 out of 1867 elections were decided by a margin of less than five percentage

points and, among those, 241 were won by the opposition and 226 by the governor’s

party. 26

I implement the McCrary (2008) test to formally evaluate if there are discontinu-

ities in the vote margin at the threshold. Specifically, I estimate the density function

of the vote margin separately on each side of the cut-off and test if the two expected

values of the density function at the cut-off are statistically different from zero. The

results, presented in Figure A.6, precisely suggest that there is no discontinuity of the

density function around the cut-off. The p-value of the McCrary-test is 0.7, which

indicates that neither the governor’s party nor the opposition systematically wins

close elections.27

1.5.2 Discontinuity of Baseline Characteristics

Another indirect test to the identification assumption is to evaluate whether baseline

characteristics jump discontinuously at the alignment threshold. A discontinuity on

baseline characteristics would suggest that municipalities where the politically aligned

candidate narrowly won are systematically different from municipalities where the
26This symmetry remains when I look at narrower bandwidths: I observe 282 (189) munic-

ipalities that were decided by a margin of less than three (one) percentage points, and among
those, 149 (100) were won by the opposition and 133 (89) by the governor’s party.

27Calonico et al. (2020) and Bugni and Canay (2021) have proposed variations of the
McCrary (2008) test. I obtain the same conclusion with any of these results (available upon
request).
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politically aligned candidate narrowly lost. To perform this test, I estimate the causal

effect of political alignment using a variant of equation (1.2). The main difference

is that now the baseline characteristics (measured in levels) are the main outcomes

of interest, implying that they are excluded from the set of controls. Since I use the

sample of close elections that took place during the study period (1998-2003),28 and

the main outcomes are measured before 1998, I should not find discontinuities of these

outcomes at the cut-off.

Figure A.7 shows the results of this continuity test on several economic, socio-

demographic, geographic, and political characteristics measured several years before

every election took place.29 I standardize all non-binary variables and present esti-

mates in terms of standard deviation units to facilitate comparison across variables.

The figure reports the point estimates and 95% confidence intervals of each regression.

It is reassuring to observe that there is no evidence of any discontinuous jump in the

baseline characteristics. The confidence interval for each variable crosses zero, except

for the share of workers in manufacturing. The p-value of the joint hypothesis test

that all baseline characteristics are statistically equal to zero is 0.8.

1.5.3 Spatial Concentration of Close Elections

Another concern is that the close elections subsample is geographically clustered.

This would bias the estimates in the presence of either spatial spillover effects or

heterogeneous effects by state characteristics. Figure A.8 shows the map of close
28The data set to perform this test is at the close election level, therefore municipalities

with more than one close election show up more than once. I account for this by clustering
standard errors at the municipality level; results are robust to only including the first close
election for each municipality.

29All socioeconomic characteristics are measured from the 1990s Population and 1989
Economic Censuses. The political characteristics are measured from the previous electoral
period.

26



elections during the study period using a bandwidth of 5 percentage points. If a

municipality has more than one close election, I map the result of the first election.

As it can be observed, close elections are spread throughout the country. All 32

states had at least one close election won by either the governor’s party or the main

opposition.

1.6 Main Results

This section presents our main estimates. First, it explores the extent to which polit-

ical alignment affects the allocation of intergovernmental transfers and total public

spending. Second, it shows the effects of political alignment on employment and wages

for the universe of formal private-sector workers. Third, it uses coarser measures of

total employment (both formal and informal) to evaluate whether the results on

formal employment affect total employment or are explained by shifts between the

formal and the informal sector. Unless otherwise indicated, I use equation (1.2) and

equation (1.3) to obtain all results presented in this section.

1.6.1 Public Revenues and Spending

Transfers

The first-order question is whether being politically aligned during the period of

expansion of earmarked transfers benefits municipalities. I use two measures to answer

this question. The first measure is the probability of receiving transfers (extensive

margin), and the second is the three-year growth rate of transfers per capita (intensive

margin). The first measure aims to identify if state governments punish non-aligned

municipalities by holding up intergovernmental transfers. The second measure tests

whether there is a difference in the total amount of transfers received.
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Table A.1 shows that politically aligned municipalities receive a higher amount

of transfer, but alignment does not significantly increase the probability of receiving

transfers. In particular, columns 1 through 4 show that political alignment increased

the growth rate of earmarked transfers between 29 and 65 percentage points depending

on the specification. Column 2 is my preferred specification since it uses the narrower

bandwidth and includes the set of controls. This column indicates that the growth

rate of earmarked transfers was 42 percentage points higher in aligned municipalities

compared to their non-aligned counterparts. To put this into context, the average

growth rate of earmarked transfers, for the non-aligned municipalities is 138 percent,

which implies that political alignment increased the growth rate of intergovernmental

transfers by one-third (= 42/138). These relatively large growth rates in the control

groups are explained by the context of the study period, during which earmarked

transfers expanded from near zero (as a fraction of local revenue) to accounting for

almost 30% of total revenues. Columns 5 to 8 of Table A.1 show that political align-

ment does not consistently increase the likelihood of receiving earmarked transfers

during the years of the mayor’s term. This null result could be explained by the

fact that 96 percent of municipalities in the control group (non-aligned municipali-

ties) report receiving transfers leaving little room for discretion between aligned and

misaligned municipalities.

Figure A.9 plots the growth rate of earmarked transfers around the alignment

threshold for the post-election and pre-election periods. The discontinuity for the

post-election period is evident and implies that aligned municipalities have higher

growth rates than their non-aligned counterparts (Panel A). Moreover, the fact that

there are no discontinuities in the observed pre-election growth rates at the alignment

threshold validates the identification assumption. This test is analogous to what is

referred to in the literature of difference and difference as the parallel trends test.
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Other Transfers, Taxes, and Debt

Other revenue sources may offset the effect of earmarked transfers on total public

revenues. Governors may compensate non-aligned municipalities with another type

of public resources, leading to a misleading conclusion when studying the net effect

of political alignment Kramon and Posner (2013). Another mechanism that could

offset the effect of earmarked transfer on total spending is the response of taxes and

debt. Local governments may change their optimal decisions regarding taxes and

debt as a result of higher intergovernmental transfers. For example, a well-established

theoretical result suggests that governments should reduce their taxes after a fiscal

windfall.30 The impact of fiscal windfalls on debt is less clear. On the one hand, higher

transfers imply higher collateral for local governments; on the other hand, the fiscal

windfalls imply lower borrowing needs.31

Table A.2 uses the detailed categories of revenues collected in the public finance

data to test if any of the mechanisms mentioned above amplify or offset the effects of

political alignment on local public resources.

For ease of comparison, column 1 again presents the effect of political alignment on

the growth rate of total earmarked transfers. Column 2 shows the impact on revenue

sharing transfers, which are the main revenue source (representing 53% of total rev-

enues) and are also administrated by state governors. I do not find robust evidence of

revenue transfers changing at the alignment threshold; results are statistically signifi-

cant with an 11 percentage point bandwidth but disappear when using a 5 percentage
30This prediction has motivated extensive empirical literature around the flypaper effect,

which has found mixed results on this prediction. See Inman (2008) for a review
31Also, political alignment could directly affect debt if central politicians can influence

the access to credit. de la Garza and Lopez-Videla (2020) shows that in Mexico, political
alignment with the president between 2009 and 2013 explains higher access to debt. It is
important to validate is his findings also apply to our context, which not only focuses on a
different period but a different measure of political alignment.
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point bandwidth. Although this coefficient estimate is non-statistically significant, it

is economically significant, and I cannot rule out that it plays a role in increasing

overall spending.

Column 3 of Table A.2 reports the effect of alignment on taxes, which represent

about 5.9 to 6.2 percent of total revenues. I find that the growth rate of taxes for

aligned municipalities is higher but not in a statistically significant manner. Moreover,

the point estimates in both Panel A and B suggest that the effect of alignment on taxes

would be positive. Column 4 of Table A.2 shows the result for debt. During the study

period, debt constitutes a relatively small fraction of local revenues; in our sample,

it represents at most 3.3 percent of total revenues. The point estimates for the effect

of political alignment on debts are positive but neither statistically significant nor

consistent across different bandwidths. To summarize, alignment-induced transfers

do not seem to significantly affect local governments’ decisions regarding taxes and

debt. This evidence is in line with the idea of a flypaper effect; grants increase total

spending, which has been validated by Bracco et al. (2015) using data from Italy and

a similar research design as this paper.

This implies that, if anything, political alignment brings more rather than fewer

resources to local economies. Yet, I have not entirely ruled out that other public

resources that I can not observe with the public finance data are not responding to

political alignment. I will go back to this in the robustness section, where I explore the

effect of political alignment on the allocation of other nationwide programs unrelated

to intergovernmental transfers.

Public Spending

The second main result is presented in the last column of Table A.2. Total public

spending increase in politically aligned municipalities. This is consistent with the fact
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that I did not find crowding-out effects from other sources of revenue (transfers, taxes,

or debt). Both Panel A and B illustrate a consistent story; political alignment increases

the total public spending growth rate by 10 to 12 percentage points. Since the growth

rate of spending for the control was about 56 percent, this suggests that the effect

of alignment on total resources is about 7 percent (1.07=164/156). This estimate

can be interpreted as a net effect of partisan alignment after any compensation and

behavioral effects induced by the increase in intergovernmental transfers have been

netted out. Panel A of Figure A.10 confirms the discontinuity, while Panel B reassures

our identification assumption.

1.6.2 Employment and Wages

This subsection explores whether employment and wages evolve differently in politi-

cally aligned municipalities, which, as it was explained above, receive a disproportional

amount of governmental resources. To do so, I use data on total jobs and the aggre-

gate wage bill for the universe of formal sector jobs recorded by the Mexican Institute

of Social Security. 32 I compute two outcome measures with this data that can be

observed at the municipal-year level and disaggregated by sector and firm size. The

first is the absolute number of formal jobs, and the second is a measure of wages that

I compute as a total wage bill divided by the number of jobs.

Columns 1 to 4 of Table A.3 show the impact of political alignment on the growth

rate of private employment. Overall, the results show that aligned municipalities

have a slower growth rate than their non-aligned counterparts. The growth rate of

formal employment is between 9.5 to 12.1 percentage points lower in politically aligned
32Formal workers represent 40% of the jobs and account for about 70% of the output. I

interpret the result here as relevant for the formal sector and do not extrapolate its conclusion
to the informal sector. In the next subsection, I study the effects on aggregate employment
using coarser sources of information like household surveys or economic censuses
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municipalities. This effect is robust to the choice of bandwidth and is not sensitive to

the inclusion of different controls.

To provide an interpretation of the coefficient, I look at the sample mean for

non-aligned municipalities presented in the table and the plots of the outcome vari-

ation against the running variable. Since the mean growth rate of private formal

employment in non-aligned municipalities is between 7 and 9.1 percent, the coeffi-

cient estimate suggests that the negative coefficient should be interpreted more as a

slowdown in job creation in aligned places compared to non-aligned municipalities.

Both Panel A and B of Figure A.12 provide the same interpretation. The intersec-

tion of each slope with the alignment threshold, when the vote margin is equal to

zero, could be interpreted as the conditional growth rates at the threshold. Panel A

indicates that employment grew by more than 10 percent in non-aligned municipal-

ities while slightly above zero for aligned municipalities. Panel B shows that before

the election, both aligned and non-aligned municipalities were experiencing private

employment growth at the threshold.

Columns 5 to 8 of Table A.3 show that political alignment did not affect average

wages. The point estimates are not statistically significant and relatively small (less

than 0.1 percent) compared with the average wage growth of non-aligned municipal-

ities (between 7 to 8 percent). For the sake of completeness, Figure A.14 plots the

growth rate of wages for both the post and pre-election periods, and as expected, I

do not observe discontinuities in wage growth either before or after alignment takes

place.
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1.6.3 Informality

The previous analysis relies on social security records. Therefore, it remains mute

about the impact of political alignment on employment in the informal sector and,

consequently, on the total number of jobs.

A potential alternative explanation to the results is that public spending increases

demand in sectors that disproportionally hire informal workers, like construction and

services. In that case, the reduction of formal jobs is explained by a shift of workers

from the formal to the informal sector rather than a slowdown in total employment.

This explanation would be consistent with the evidence that the bulk of workers in

the informal sector are informal by choice and not by a lack of opportunities for being

employed in the formal sector (Alcaraz et al., 2015; Maloney, 1999).

By definition, informal jobs are illegal; therefore, administrative records that would

allow me to measure informal or total employment (informal and formal) at the

municipal-year level do not exist. To circumvent this measurement problem, I use

two alternative sources of data: household force surveys and economic censuses.

The household survey data collects comprehensive individual-level information for

a cross-section of individuals on a quarterly basis. This data allows me to measure

the conditional probability of being employed and decompose it into the formal and

informal sectors. 33 In particular, I use this rich individual-level data to estimate the

effect of political alignment on the probability of belonging to one of the following

mutually exclusive labor statuses: formal worker, informal worker, unemployed, and

out of the labor force. To do so, I estimate separate regression for each labor market
33I cannot compute municipal level aggregates with the household surveys because the

data collects information for a non-representative subsample of households living in each
municipality. The survey design makes the data representative at the metropolitan area
level, which is a larger geographical unit than the municipality level
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status on an augmented version of equation (1.2) that includes a rich set of individual-

level controls: age, education, gender, and household size. The data from the economic

census reports the total number of jobs, among other establishment-level character-

istics.34 I use the same specification of equation (1.2) where the outcome variable is

the five-year change in total employment. This equation is estimated for all the close

elections that took place in between any close election year.

Panel A of Table A.4 reports the results for total employment. Columns 1 and

2 present the effect of political alignment using the household surveys. They show

that political alignment reduces the probability of being employed by 3.3 to 3.4 per-

centage points. This result suggests that the effects observed using only the formal

sector have consequences on total employment. Columns 3 and 4 present the esti-

mated effects of alignment on the change in total employment between 1998 and

2008. Although the estimates are not statistically significant, they are economically

meaningful, suggesting that political alignment reduces the total employment growth

rate by 5-7 percentage points.35

Table A.5 decomposes the result from household surveys into two exclusive com-

ponents, each computed as a probability among the population between 15 and 65

years of age. Columns 1 and 2 show the effects of political alignment on the like-

lihood of working in the formal sector; in particular, Panel A shows that political

alignment reduces the formal employment rate by 2.1-2.3 percentage points. In con-

trast, columns 3 and 4 show that the impact of political alignment on the informal
34I only observe municipal-sector level aggregates of this establishment-level information.
35The lower precision from the estimates that use data from the economic census may

be explained by the fact that the outcome measures cannot match to measure employment
before and after each mayor’s term. In particular, two different measurement problems may
lead a downward bias in the estimates: first, the outcome of interest is measure as a ten-year
growth rate, while the treatment’s period (mayor’s term) is defined as a three-year window.
Second, the difference between treatment year (election year) and the baseline year (1998
round of the economic census) varies across municipalities.
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employment rate is also negative, although imprecisely estimated. The sum of these

two effects corresponds to the effect on the total employment, presented again for

illustrative purposes in columns 5 and 6. Overall, the results suggest that alignment

reduces the size of both the formal and the informal sector. Therefore, I can rule

out that my main results are explained by shifts of workers from the formal to the

informal sector.

1.7 Mechanisms

This section investigates the potential mechanisms that explain why politically aligned

municipalities show a slower increase in job creation despite receiving a dispropor-

tional increase in public revenues. I argue that public spending crowded out private-

sector jobs by reallocating production factors (labor and capital) towards rent-seeking

activities. The basic argument is that the additional revenues received by aligned

municipalities are spent on contracts to the private sector that increase profits rather

than the quantity of goods or services provided. The increase of profits is consistent

with aligned politicians funneling private transfers to voters as strategy to increase

their parties’ re-election probabilities. This increase in rents attracts entrepreneurs

and capital from non-rent seeking industries. This reallocation has an opportunity

cost to the aggregate economy if non-rent seeking industries have a positive exter-

nality on the aggregate growth rate of total employment. The higher profits from real-

locating jobs to the formal sector increase the likelihood that municipalities attract

high productivity entrepreneurs who would otherwise have been employed in different

industries. In turn, this increases investment and employment in the local economy.

This channel has two implications: First, the effect should be weaker in economies

where production factors did not reallocate because of the increase in the public
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sector demand. Second, the increase in spending on contracts to the private sector

does not materialize into a proportional increase in production of goods or services to

the public sector as part of the increased spending is diverted towards higher rents.

1.7.1 Reallocation and Rent Seeking

Reallocation Effects

A standard Keynesian macroeconomic framework predicts that increases in public

spending lead to higher private employment when production factors are underuti-

lized. In this case, the increase in public sector demand would not reallocate pro-

duction factors from non-rent seeking industries, but it would put production factors

into work that would otherwise not be utilized in the economy. On the contrary,

if production factors are scarce, one would expect a higher opportunity cost from

the increase in public sector demand that results from the reallocation of economic

activity towards rent seeking activities.

I perform several tests to argue that reallocation is one of the main reasons behind

the slowdown in the private-sector economic growth. The first test evaluates whether

the impact of politically motivated spending is different in expansion, when produc-

tion factors are scarce, than in recessions, when production factors are idle. To mea-

sure expansions and recessions at the municipal level, I use the growth rate of formal

employment during the three years before an election takes place. I define expansions

(recessions) as those municipalities where the pre-electoral growth rate was above

(below) the median pre-election employment growth rate. Panel A of Table A.6 shows

the estimates over the expansions subsample, while Panel B shows the estimates over

the recessions subsample. On one hand, the results of columns 1 and 2 of both panel A

and B suggest that the amount of politically motivated spending is relatively similar
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in both subsamples. On the other hand, I find a substantial difference in the impact

of alignment on employment depending on the economic cycle. In particular, columns

3 and 4 show that alignment reduces the employment growth rate by 13 percentage

points during economic expansions, while the point estimate is halved, 6.7 percentage

points, during non-expansionary periods.

A second test is to split the results between the tradeable and non-tradeable

sectors. Non-tradeable industries rely more on local demand. Therefore, it is expected

that they benefit from increases in local public spending. This demand effect may

partially offset the crowding-out effect that results from the reallocation of production

factors towards rent seeking activities. On the other hand, tradeable industries, which

rely less on local demand and depend on international markets, are expected to be

fully affected by the crowding-out effects.

Table A.7 shows the effect of political alignment for tradeable and non-tradable

industries. consistent with a competition for production factors mechanism, the trad-

able sector is the one that experiences the bulk of the negative effect of political align-

ment. The results suggest that the effect of alignment on employment is about six

times larger in the tradeable sector. Column 2 shows that political alignment reduces

the employment growth rate by 14.6 percentage points in the tradeable sector but

only 2.3 percentage points in the non-tradeable sector.

The third test of this hypothesis is to evaluate whether the pre-election size of

the industries that supply the public sector is important in explaining my results.

I compute the pre-election share of private-sector jobs that work in industries that

disproportionally supply the public sector. I use the input-output matrix of Mexico to

separate the sectors between those that dis-proportionally supply the government and

those with relatively low dependence on government demand. Based on this sector

categorization, I split the municipalities into two groups, those with a high and low
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pre-election share of industries that supply the public sector. The idea is that the

larger the share of government-dependent industries in an economy, the better the

capacity of the local economy to accommodate to the increase in public spending

without demanding a severe reallocation of workers from other highly productive

industries.

Panel A and B of Table A.8 show the effect of alignment on public spending

and employment growth on local economies with a relatively high and low share of

government-dependent (GD) sectors. The results of the effect of political alignment

on spending are similar across both sets of municipalities, which indicates that cen-

tral politicians do not consider the size of the GD sectors when allocating transfers.

Specifically, I find that political alignment increases the spending growth rate by 9.9

percentage points in municipalities with a high share of GD jobs (Column 2 of Panel

A) and 11.4 percentage points in municipalities with a relatively low share of GD

jobs (Column 4 of Panel B). Although both types of municipalities receive a similar

spending shock, I find that the impact of alignment on the employment growth rate

tends to be stronger (point estimate is 57% stronger) in municipalities with a rela-

tively low share of GD jobs. In particular, alignment reduces the employment growth

rate by 11.8 (7.5) percentage points in municipalities with a low (high) share of GD

sectors. This provides suggestive evidence that the impact of alignment on employ-

ment is related to the relative size of the GD sector in a municipality; a relatively large

GD sector may imply less competition for production factors with other productive

sectors in the economy.

Rent Seeking

The main argument behind this mechanism is that the reallocation of production

factors lead to rent seeking. By definition, the idea of rent seeking is that certain
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production factors obtain higher rents without providing equivalent value added in

the goods and/or services that they produce. Providing direct evidence on rent seeking

would require contract level data on the goods and services produced by public sector

contractors, which is not available in Mexico for the study period.

However, I perform three indirect test that suggest that the contracts were directed

to provide higher private rents that could increase political returns rather than using

the spending to increase employment in sectors that provide higher externalities for

the whole economy. Three facts confirm this story. First, I do not observe a reduction

in measures of total consumption. Table A.9 reports the effect of political alignment

on two different measures that capture total (public and private) consumption at

a local level: night lights luminosity and electricity consumption. It is reassuring to

see similar point estimates in both measures. Both points towards positive but non-

statistically significant changes in aggregate consumption. This is consistent with the

hypothesis that the disproportional resources from higher intergovernmental transfers

are being allocated to households through means other than formal employment.

A second argument suggesting that voters are better off is presented in Table A.10.

It estimates the effect of alignment on the probability of being employed, unemployed,

and part of the labor force. Each measure is computed using the population between

15 and 65 years of age. The decline in employment discussed in section 5 is decomposed

into two types of transitions: from employment to out of the labor force (columns 5

and 6), and from employment to unemployment (columns 3 and 4). Panel A sug-

gest that political alignment reduced labor force participation by 2.8-2.9 percentage

points, but had no significant effect on unemployment. This implies that the observed

negative effects of political alignment on total employment correspond to an increase

in the labor force participation rather than an increase in the probability of being

unemployed. This takeaway is consistent with interpreting the negative effect of align-
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ment on employment as a slowdown in the net job creation rather than a destruction

of jobs, as one would expect the destruction of jobs to generate a larger increase in

the probability of being unemployed.

Table A.11 presents a third piece of evidence suggesting that money from intragov-

ernmental transfers may have been used to generate private rents with political pur-

poses. Specifically, this table displays the estimates of the effect of political alignment

on the probability of winning the subsequent elections. Table A.11 shows the proba-

bility of winning the next election (column 1 and 2) and two subsequent elections in a

row (column 3 and 4). Although the estimates in panel A are not statistically signif-

icant, the consistency between the estimates is remarkable. In the case of panel B, I

find a strong incumbency advantage for mayors who were initially politically aligned.

Looking at panel B, I find that the probability of winning the next election is 40 per-

cent (=13/31) higher for politically aligned municipalities. Also this municipalities

duplicate the probability of winning two elections in a row (13/11).

1.7.2 Ruling Out Public Employment and Infrastructure Construc-

tion

Public Employment

One potential crowding-out mechanism is that higher public spending leads to an

increase in public sector employment, which may deter private sector employment

growth. To test this hypothesis, I construct a measure of total jobs and an aggregate

wage bill for the public sector.

To measure public sector jobs at the municipality-year level, I combine administra-

tive data from the institute of social security institute for state employees (ISSTE),
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and the institute of social security for private employees (IMSS).36 It is important

to clarify that this employment measure does not capture contractors hired by the

public sector, as these individuals are counted as private-sector workers. I also use

the public finance data to measure total spending on salaries and work benefits for

public employees, which I define as the total wage bill of public sector employees,

which represents about 30% of total public spending.

Table A.12 suggests that political alignment is not systematically associated with

higher public employment. In particular, Columns 1 and 3 show positive and mildly

statistically significant effects of alignment on public-sector employment and wage

bills. However, these effects are unstable and change abruptly in columns 2 and 4, with

the inclusion of the controls defined in equation (1.2). The lack of coefficient stability

between the estimates with and without controls is not a characteristic of our main

results (Section 1.6). This implies that the variation between public employment and

alignment is not strongly correlated with the increase in the public sector. Another

aspect to highlight from the table is that the R-squared of the regression on public

employment with controls is relatively high (0.9). This fact is consistent with the low

turnover of the public sector in Mexico and may be why I do not find changes in

public sector employment because of political alignment.

Infrastructure Spending

An increase of infrastructure projects may be a potential mechanism behind the

observed slowdown on local employment. A recent literature review by Ramey (2020)

concludes that the short-term effects of infrastructure spending on employment are
36About 92% of public workers are affiliated to ISSTE. I identify public workers affiliated

with IMSS by taking advantage that IMSS data allows me to observe employment at the
sector level. I classify a worker in IMSS as a public worker when it works in sector 94 or 99
defined by the 2-digit NAIC code.
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either negative or zero. Two suggestive explanations for this negative effect are a

disruption effect and a delay effect. The disruption effect refers to the fact that, during

the construction phase, infrastructure projects can increase traffic or even reduce sales

in specific areas like retail or tourism. The delay effect suggests that agents may decide

to delay any private investment until after an infrastructure project is built. They find

it optimal to delay investment because the returns to private capital will be higher

in the future once the stock of public capital increases. I test this hypothesis from

several angles in table A.13, A.15, and A.16.

Table A.13 confirms that the disproportional resources received by aligned munic-

ipalities led to an increase in public investment. In particular, column 2 of panel A

suggests that political alignment increases the growth rate of infrastructure spending

by 40 percentage points. This effect is relatively large compared to the growth rate

of non-aligned municipalities (120 percent) and the point estimate of political align-

ment on total spending (12 percentage points).37 This result could be interpreted in

two ways; first, a mechanical effect of higher compliance with the earmarks’ spending

rules, which assigns spending to infrastructure projects.38 Second, it has been argued

by Robinson and Torvik (2005) that politicians may prefer to build infrastructure,

even white elephants, to signal their power and obtain higher electoral returns.

However, the increase in infrastructure spending is insufficient to argue that the

rise in infrastructure projects explains the slowdown in private-sector jobs. As is

stated by Garin (2019) and Ramey (2020), one should observe either higher inputs

used by infrastructure projects, i.e., construction jobs, or higher outputs that result

from infrastructure projects, i.e., increases in the stock of public capital.
37See results in Table A.2.
38Ramo-33 has two components FISM and FORTAMUN, the former was earmark to

infrastructure projects, See section 1.2 for more details.
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Table A.15 evaluates whether politically aligned municipalities experienced an

increase in construction jobs. Columns 1 and 2 explore the effects of political align-

ment on the number of construction jobs using the social security records, while

Columns 3 and 4 explore the results on wages. The results in Panel A do not show

a consistent result. The more conservative interpretation is that alignment does not

have a statistically significant effect on jobs or wages in the construction sector. How-

ever, when looking at the results in Panel B, the point estimates for employment turn

to be negative and statistically significant. The higher spending on infrastructure

with missing construction jobs may be suggestive evidence that corruption is taking

place. I will test this interpretation with data on corruption in the next subsection.

However, the fact that construction jobs are not positive suggests that neither the

disruption nor the delay effect explains my results.39

Finally, Table A.16 examines the effect of alignment on long-term (1995-2010)

changes in distinct public infrastructure measures, the proportion of households with

access to electricity, water, and sewerage. Looking at the long term allows me to rule

out that I cannot see results because of the expected delays of construction projects.

The results suggest relatively small and not statistically significant infrastructure

improvements in politically aligned places, which is in line with no higher construction

jobs taking place.
39Since about 85% of the workers on infrastructure are informal, I complement this analysis

using the subsample of municipalities present in the household surveys. Results suggest
that political alignment increases the probability of working in the construction sector as
informal workers. However, the estimates are not statistically significant (results available
upon request).
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1.7.3 Ruling Out Violence and Corruption

Violence

Resource abundance is associated with increased conflict between population sub-

groups trying to capture rents from the fiscal windfalls. An increase in violence could

undermine the positive effects of higher spending and explain why I observe a slow-

down in total employment. Table A.17 estimate the effect of political alignment on

homicides. Columns 1 and 2 measures the effect of alignment on the probability of a

homicide during each year of the mayor’s term; while columns 3 and 4 study the effects

on the growth of the homicide rate. In summary, I do not find consistent and statisti-

cally significant evidence that alignment increases homicides. However, the standard

errors are relatively large, so I cannot reject that political alignment increases the

homicide rate.

To conclude about the effect of alignment on violence, I rely on the institutional

context of Mexico. During my study period, 1998-2006, homicides were on a declining

trend. Therefore, the abrupt changes that I observe in economic activity from increases

in political alignment are not likely to be explained by historically low levels of homi-

cides. This test also rules out that political alignment increases violence because it

facilitates the implementation of anti-drug crackdowns.40

Corruption

Another channel through which higher spending could create lower economic growth

is corruption. Brollo et al. (2013) shows that fiscal windfalls spur corruption, which

40(Dell, 2015) finds that political alignment facilitated the implementation of anti-drug
crackdown policies, which ended up increasing violence. I do not find this effect because I
focus on a different period (2007-2009) and under a different definition of political alignment,
i.e. she focused on the alignment between mayors and the president’s party.
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can reduce local economic growth Colonnelli and Prem (2020). The basic argument

is that fiscal windfalls increase corruption either because the incumbent politicians

tend to be more corrupt (moral hazard effect), or because past fiscal windfalls attract

low-quality politicians in the subsequent elections (selection effect).

The effect of alignment on employment takes place immediately after the increase

in transfers. Therefore, changes in the quality of candidates of subsequent elections

cannot explain my results.41 Still, the results could be explained by a moral hazard

effect; that is, it could be that the elected mayor changes his or her behavior in

response to the excess of resources and becomes more corrupt. This increase in cor-

ruption may be sufficiently large to undermine the potentially positive effect obtained

through additional resources.

I use data on audits to local governments to test if corruption is a mediation mech-

anism that explains the negative impact of political alignment on total employment.

The audits are performed by an autonomous watchdog agency (Auditoria Superior

de la Federación) that is part of the federal government and out of reach of the state

governors.

The audits are conducted on a subsample of municipalities and report continuous

measures of corruption and malfeasance for each municipality audited.42

Table A.18 shows the results of political alignment on the probability of being

audited (columns 1 and 2); the likelihood that more than 10% of the audited spending

41The research design assumes no systematic difference between aligned and misaligned
municipalities in baseline characteristics, among those the pool of candidates before align-
ment is decided. Although I do not have information on the valence of candidates to test
this assumption, I use a wide set of baseline characteristics in Figure A.7.

42The selection of municipalities to be audited is not random, it obeys to population
and total municipal budget.43 They report the percentage of audited spending that is not
supported by receipts, flagged as corruption. Also, the municipal audits focus on evaluating
the malfeasance of Ramo-33 transfers; in particular, they focus on the FISM transfers. Their
measure of malfeasance is defined as the percentage of spending that is not spent on the
goods or services that are in line with the purpose of the earmarked transfers.
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is not documented, i.e., being found guilty of corruption (columns 3 and 4); and

the probability that more than 10% of audited spending does not correspond with

the purpose of the earmarks, i.e., malfeasance (columns 5 and 6). Three conclusions

emerge from this table: First, it is reassuring that political alignment does not affect

the probability of being audited (columns 1 and 2). The point estimates are positive

(1.9 percentage points in Panel A column 2) but not statistically significant. This is in

line with the fact that the watchdog agency that performs the audits is autonomous

and not influenced by state governors. Second, I find that alignment does not increase

the probability of being accused of corruption (columns 3 and 4), but it does reduce the

likelihood of being accused of malfeasance (columns 5 and 6). The latter effect suggests

that the likelihood of being accused of malfeasance falls by 42 percentage points at

the cut-off, which is particularly strong especially considering that the control’s mean

is 22 percentage points.

The surprising result that political alignment reduces malfeasance could be inter-

preted in two opposing ways. One interpretation is that governors exert more control

and provide more guidelines to aligned mayors, which improves their management

practices and the results of the audits. A second interpretation is that state governors

influence the audits’ results, asking the watchdog agency to be more lenient with

politically aligned mayors.

Since distinguishing between these two hypotheses is not possible unless other

data is available,44 I argue that audit reports are not politically manipulated for

three reasons. First, the constitution gives economic and political independence to
44For example, Chu et al. (2020) obtains a similar result. They find that auditors reduce

the proportion of questionable spending reports when evaluating their hometowns. The
authors collect firm-level data of state-owned enterprises and compute real activity manipu-
lation measures to disentangle between a discipline or a manipulation effect. Their evidence
supports a manipulation effect. This data is not available for the case of Mexico. Still, it is
definitively an area of future research.
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the watchdog agency. By being a centralized institution, it is also more difficult for

governors to exert control over the audit’s results. Second, several studies consider this

data a valid corruption measure (Ajzenman, 2021; Arias et al., 2018; Chong et al.,

2015). Third, suppose aligned municipalities are actually less likely to be accused

of malfeasance. In that case, I should observe more spending on the infrastructure

projects (the primary purpose of the earmarks), which is confirmed by the data.

1.8 Conclusions

This paper studies the impact of politically induced public spending on private-sector

economic activity. To do so, I causally estimate the effect of political alignment on

private employment in a context in which governors are able to disproportionally

allocate an economically significant amount of public spending to municipalities that

elect a mayor from the governor’s own political party.

I find that political alignment with state governors increases public spending by

about 10 percentage points due to larger intergovernmental transfers received by

aligned municipalities. Municipalities that experience the disproportional increase in

spending suffer from a slowdown in private sector job creation. The results imply that

the growth rate of private sector jobs in non-aligned municipalities is 10 percentage

point lower in politically aligned municipalities.

I do not find evidence that higher corruption, a larger public sector enlargement,

or an increase in the construction of infrastructure projects explain the observed

results. The lack of a similar negative effect on our proxy of total economic activity,

measured by nighttime light and electricity consumption, suggests that the results

can be interpret as a crowding out effect, where there is not effects on output but

some substitution between public sector spending and private economic activity.
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The existing literature that studies the impact of political alignment on economic

welfare has found positive effects for economies where politicians’ policy levers are

related to regulation rather than higher spending (Asher and Novosad, 2017). In our

context, the main policy lever is spending which, in line with the findings of Cohen

et al. (2011), seems to crowd out private sector economic activity.

These findings imply that politically induced public spending can have unintended

consequences that may negatively affect welfare. Although the result does not imply

lower welfare in the short term (at least when measure trough nigh lights and elec-

tricity consumption), it may affect welfare in the long term trough three channels.

First, lower formal employment implies lower tax collection, which leads to a higher

national deficit in the long run. Second, less workers in the formal sector implies lower

pension savings. Third, higher informality can reduce the future incentives of firms

to expand in order to remain informal.
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Chapter 2

Distributional Effects of Intergovernmental Transfers in Mexico

2.1 Introduction

Over past decades, several developing countries started a process of decentralization of

public spending by transferring earmarked resources to subnational governments with

the objective of providing a wide range of public goods and services, including health

care, education, roads, and social infrastructure. There is a large body of evidence

that this reform process has resulted in aggregate gains in the stock of public goods.

However, there is less consensus on the distributional implications of decentralization,

particularly on who benefits more from these transfers. While the informational and

accountability gains of decentralization may lead to better targeting and pro-poor

public spending, the vulnerability of local politicians to elite capture can result in

opposite effects, leading to greater concentration of benefits for the non-poor.

To contribute to this debate, this paper answers the following two questions:

What are the impacts of earmarked transfers on aggregate income and public service

delivery? And what are the multiplier effects of these transfers along the income dis-

tribution? To respond to these questions, we leverage a novel municipal level dataset

with information on municipal income distribution and public finances in Mexico

This chapter of my dissertation is part of a joint research project with Kiyomi Cadena,
Laura Moreno-Herrera & Carlos Rodríguez-Castelán.
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over the last 25 years. We exploit plausible exogenous variation in the formula used

to assign a large earmarked-transfer, known as FAIS1, across municipal governments.

The objective of FAIS is to transfer fiscal funds from the national government to

municipalities for investment in social infrastructure (including urbanization, water

and sanitation, housing, health, and education) with a formula to distribute resources

that favors municipalities with higher poverty rates. Hence, any analysis that fails

to account for such endogeneity would likely yield biased estimates of the impact of

FAIS on local welfare.2 To mitigate this issue, we implement an instrumental variables

strategy that exploits the statutory variation in the federal formula published when

FAIS was launched in 1998 for the allocation of the transfers across municipalities.

Because the formula is a nonlinear function of the distribution of long predetermined

municipality characteristics, we are able to control for the independent impact that

these characteristics may have on contemporaneous outcomes of interest. In addition,

since it is probable that municipalities receiving larger shares of FAIS according to

the formula are on a different trend relative to municipalities receiving lower levels

of FAIS, we control directly for pre-trends in our outcome of interest to address this

additional source of bias.

Our results show a significant positive effect of the FAIS on most nonmonetary

measures of well-being, precisely linked to the main categories of investment of the
1The FAIS (Fondo de Aportaciones para la Infraestructura Social) is the third largest

earmarked fiscal fund going to subnational governments in Mexico, but the largest going to
municipalities. The objective of FAIS is to finance investments in infrastructure to benefit
the poor at the municipal level. It is the largest source of earmarked income among munic-
ipalities. In 2014, 22 percent of the total fiscal funds received by municipalities originated
from the fund; a larger share went to poorer municipalities, equivalent to total expenditures
of US $230 billion in 2011 purchasing power parity US dollars. The FAIS is equivalent to
2.53 percent of assignable federal tax revenues.

2The formula builds on the global poverty index in each municipality based on the density
of inhabitants with incomes below an extreme poverty line or large deficits in education,
housing, sanitation, and electricity.
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transfer, such as access to basic services (electricity, sewerage, piped water) and

quality of housing (floors). In particular, an increase of 10 percent in the FAIS is

associated with a coverage increase of 0.10, 0.77, and 0.57 percentage points in elec-

tricity, connection to sewerage, and access to piped water, respectively. On the quality

of housing, an increase in 10 percent in the FAIS has an effect of 0.48 percentage point

increase in the quality of floors, but no significant effect on access to sanitation.

We fail to reject the null hypothesis of no effects of the FAIS on monetary poverty.

Our results show that the main reason behind this puzzling result is the fact that the

majority of the monetary gains generated by the FAIS are captured by non-poor

residents of poor places. In particular, our results show that a 10 percent increase in

the FAIS had a larger positive effect of 0.57 percent on the top decile of the income

distribution, but no effect on other deciles. The FAIS thus accounts for a 0.21 increase

in the Gini coefficient.

To explain this result, we look at treatment heterogeneity by area of residence. In

contrast to the overall results nationwide, a 10 percent increase in the FAIS was associ-

ated with a modest reduction in food poverty in urban areas of 0.17 percentage points.

The results in rural municipalities were not significantly different from zero. These

results are consistent with previous descriptive analysis done by Wellenstein et al.

(2006). They observe that the infrastructure projects funded by the FAIS were usu-

ally made in the periphery of cities, which tend to have a higher share of low-income

residents. In contrast, because of the nature of the social infrastructure investments

financed by FAIS which rely on economies of scale (e.g. piped water and sewerage

connections), the FAIS resources in rural and semiurban areas, which comprise the

largest number of municipalities in Mexico, are usually invested in cabeceras (sim-

ilar to county capitals), where people with relatively higher income live. Our findings

are also consistent with the findings of Smith (2018), who shows that local govern-
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ments with more within-state capacity are the ones that can take better advantage of

public investment and show greater convergence in Mexico, which are precisely those

governments in urban areas.

Our analysis highlights both the positive aspects and the unintended consequences

of an earmarked infrastructure funds such as the FAIS. While the FAIS resulted in

increased average monetary and non-monetary welfare across municipalities, it also

has an unequalizing effect in monetary outcomes resulting on an increase in local

income inequality. These results call for complementary policies to ensure that the

poorest households in rural and remote areas also benefits from investments in social

infrastructure.

The next section presents a brief literature review of the empirical research on the

effects of federal transfers on local welfare in various parts of the world. Section 2.3

describes the FAIS and offers background information. Section 3.3 outlines the data

and the sources used in the analysis. Section 2.5 details the methodology of the

analysis. Results and robustness are presented in Sections 2.6 and 2.7, while Section

2.8 concludes.

2.2 Literature Review

Although the intergovernmental transfer fund studied here is earmarked, the paper

refers to the decentralization literature to the extent that the FAIS allows ample

discretion to municipal governments in the type of public good they spend this

transfer,and, more importantly, municipalities select the location of those projects.

Therefore, our findings are relevant to the literature on the distributional effects of

fiscal federalism and decentralization (Habibi et al., 2003; Jiménez-Rubio, 2011; Lit-

vack et al., 1998; Martinez-Vazquez et al., 2015; Musgrave Richard, 1983; Oates et al.,
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1972; Ostrom et al., 1993; Wallis and Oates, 1988). Our evaluation adds to previous

studies because it focuses on a wide array of welfare outcomes, and it is performed on

a larger set of smaller administrative units relative to previous studies, that is, among

municipalities instead of states. In a similar paper on Brazil, Litschig and Morrison

(2013) find that intergovernmental transfers had a positive effect in schooling and

literacy rates, as well as on lower poverty rates.

A vast literature documents the importance of and the challenges involved in

increasing government revenues in developing countries (for example, see Besley and

Persson (2014)). The way in which revenues are spent—programmatically, as well as

by whom and where—is also important. During the 1980s and 1990s, several coun-

tries around the world began a shift toward decentralization by transferring earmarked

resources to subnational governments. The objective was to allow subnational gov-

ernments to provide public services locally, including health care, education, and

social infrastructure, such as water and sanitation services or support for urbaniza-

tion (Bardhan and Mookherjee, 2005; Conning et al., 1999; Jimenez and Sawada,

1999).

The relative failure or success of decentralization has been associated with various

factors. These include the design and implementation of the reforms, the incentives

facing local and national stakeholders, local accountability and responsiveness, the

budgetary process, and the availability of adequate local capacity (Ahmad et al., 2005;

Loayza et al., 2014; Martinez-Vazquez and Vaillancourt, 2011; Robinson, 2007).

There is also a large literature on the effects of federal transfers on local socioe-

conomic outcomes. The bulk of this literature focuses on variations in transfers that

are indexed to the value of natural resources that are taxed and produced locally

(Enamorado et al., 2014; Loayza et al., 2013; Zambrano et al., 2014),but findings of

these studies may be associated with external validity problems related to the impact
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of transfers in non-mining districts. A few studies focus on transfers that are allocated

to distressed areas Araujo et al. (2008)or offer compelling casual evidence about the

effects of federal transfers Caselli and Michaels (2009); and Corbi et al. (2019).

In general, the empirical literature on the effects of decentralization on income

distribution is inconclusive. A summary of the literature carried out by Jütting et al.

(2004) finds that the effects of decentralization on poverty were positive in some

cases, including China, Ghana, Philippines, and South Africa, but null or somewhat

negative in others, including Brazil, Egypt, and India.

In Mexico, most studies have been devoted to the two largest earmarked fiscal

funds transferred to subnational governments. One, corresponding to expenditures for

health care, is the Health Care Services Transfer Fund (Fondo de Aportaciones para

los Servicios de Salud, FASSA) (Martinez-Vazquez and Vaillancourt, 2011; Merino,

2003; Molina et al., 2014; Moreno Jaimes, 2001). The other, in education, is the Basic

Education Transfer Fund (Fondo de Aportaciones para la Educación Básica y Normal,

FAEB) (Avendaño Ramos, 2012; Esquivel, 1999; Latapí Sarre and Ulloa, 2000). But

a significant difference of these two fiscal funds with respect to FAIS is that these are

only transferred to states governments rather than municipalities.

On the FAIS, Guadarrama (2008) shows that, in rural municipalities, about half

the FAIS resources in 2004 were allocated to the municipality cabeceras (similar to

county capitals), which is rarely the location of the most disadvantaged communi-

ties.3 Ramones and Prudencio (2014) find a weak positive relationship between the

resources allocated by the FAIS and the reduction of asset and multidimensional

poverty measures across states in 2000–10.4

3In Mexico, states are the first-level administrative unit. The second level is represented
by municipalities. The cabecera is the location designated as the capital of a municipality.

4The analysis is performed across states, which significantly reduces the number of obser-
vations from 2,443 municipalities to 31 states, and, thus, the explanatory power of the model.
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Several studies on fiscal federalism in Mexico have emphasized the problems

behind the lack of an effect of fiscal transfers on poverty reduction. Inadequate

subnational political accountability has been identified as the main reason for the

lack of results in the decentralization of the efforts to relieve poverty (Diaz-Cayeros,

2016; Hernández-Trillo, 2016). Other factors include: voters being unaware of may-

oral responsibilities (Chong et al., 2015), and concentration of power at the local level

(Smith and Revell, 2016).

To contribute to the literature on the distributional effects of intergovernmental

fiscal transfers in developing countries and particularly in Mexico, we conduct a

detailed analysis on the impacts of the FAIS on local income distribution and invest-

ments in social infrastructure.

2.3 Institutional Context

2.3.1 General Context

After a long history of centralized administration in Mexico, the federal government

unveiled a series of institutional reforms during the 1990s to decentralize provision

of basic services. In particular, responsibilities of federal spending and investments

began to be carried out through earmarked transfers administered by states and

municipalities. In 1997, a range of intergovernmental transfer funds were created

under a new national budget line referred as the Federal Transfer Fund for States and

Municipalities umbrella, known as Ramo 33. The FAIS is one of the two earmarked

Additionally, the study does not control for the unobservable and invariant characteristics
of states. Rather than taking advantage of the panel data of states (with 62 to 93 total
observations), the study uses a pooled regression analysis and aggregates the same units of
measurement over time.
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transfer funds that were designated for decentralized investment decisions by munic-

ipalities.5 Also, unlike other programs of Ramo 33, the FAIS allocations across local

governments were not constrained by previous commitments of public spending from

the pre-decentralization period, such as in the case of intergovernmental transfers to

finance public education and health care.6

The annual FAIS proceeds amount to 2.53 percent of the assignable federal tax

revenue.7 The FAIS is distributed to all municipalities and is earmarked to infrastruc-

ture projects that directly benefit populations that are living in conditions of extreme

poverty and social deprivation. According to the rules of operation, there are a wide

variety of project categories for which these resources can be assigned, such as those

improving households’ access to basic services (for example, water, sewerage, and elec-

trification), those involving the construction of health care clinics and schools, and

those aimed at promoting local economic development through roadbuilding, urban-

ization and other productive infrastructure investments (See Appendix B.2.1 for a

complete list of FAIS catalog of spending). Thus, although the FAIS is an earmarked

transfer, it gives a substantial degree of freedom to local governments in the admin-
5Technically, among FAIS resources, 88 percent are managed by local governments, and

federal states administer 12 percent. The other program that decentralizes spending decisions
to local governments is known as FORTAMUN (Fondo de Aportaciones para el Fortalec-
imiento de los Municipios, Contribution Fund for the Strengthening of Municipalities). The
allocations under this fund were proportional to population.

6The other main programs of Ramo 33 are the FAEB education fund and the FASSA
health care fund, which, together with FAIS, represent about 77 percent of Ramo 33 pro-
ceeds. Because these resources are allocated to pay public workers in the education and
health sectors, the actual allocations of spending across municipalities did not changed as
result of the fiscal decentralization of 1998. By contrast, the new rules governing the FAIS
have changed the allocation of infrastructure spending completely.

7The assignable federal tax revenue (recaudación federal participable) is defined as the
taxes collected through the federal income tax, the value added tax, and ordinary taxes and
fees associated with oil extraction and production. In practice, with the exception of the
extraordinary fees on oil and other extraordinary fiscal revenues of the federal government,
most of the federal taxes are subject to sharing with subnational governments through
earmarked and unconditional fiscal transfers.

56



istration of resources, and this offers a relevant case study in the literature on the

welfare effects of the decentralization of public spending.

Articles 34 and 35, which were added to the Fiscal Coordination Law (FCL) on

December 29, 1997, provide a precise formula for the allocation of the FAIS resources

across states and across municipalities. In 2013, this formula was amended, although

the new allocation rule did not alter significatively the allocation system under the

previous rule after 2014. Therefore, the initial formula adopted in 1998 governed the

period under study here, that is, 2005–15.8

Compliance with the FAIS formula also occurred gradually since the establish-

ment of this intergovernmental transfer fund. Between 1998 and 2002, the share of

municipalities that reported not receiving the amount of the FAIS transfers that they

were supposed to receive based on the formula of distribution oscillated between 26

percent and 90 percent (Panel A of Figure B.2). Evidence suggests that the missing

transfers may be partially explained by political factors.9 But after 2002, compliance

increased substantially.

Beyond political economy reasons, there are two additional explanations of why

the compliance with the formula to distribute fiscal resources to municipalities was

limited during the initial years of the implementation of the FAIS. First, the federal

government created a transitional period between 1998 and 2001 during which the
8The modification to the formula in 2013 did not abruptly change the allocation system

under the old formula for two reasons. First, the new formula was only applied on additional
resources received after 2013. Second, the main difference between the old formula and the
new one required information from the 2015 population count, which was not released until
2017.

9Diaz-Cayeros et al. (2016) and Valderrama (2022) find evidence that FAIS transfers
were allocated according to political factors during the first years of the system. Anecdotical
evidence is offered by the Supreme Court case that came to be known as the Bartlett Law,
which aimed to solve a dispute between the governor of the state of Puebla and the federal
government that revolved around a request of the governor that the FCL be changed to
allow discretionary decisions in the allocation of the FAIS.
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formula was only partially followed. During this period, a share of the FAIS budget

was equally distributed to all states, while the rest was supposed to be distributed

following the formula. The transitional period ended in 2002.10 Second, article 35,

added to the FCL in 1997, allowed states to delay the implementation of allocation

of resources to municipalities based on the formula until they considered to have

sufficient data to implement the formula properly. In case a state opted to delay

the application of the formula, it was required to follow a predetermined alternative

formula.11

Panel B of Figure B.2, shows trends in the main intergovernmental transfers intro-

duced during the spending decentralization of 1998. The average transfers from the

FAIS grew at a rapid pace following the introduction of decentralization in 1998

until 2002. Most of the growth in disbursement of the FAIS over this period arose

because of changes in the extensive margin, particularly a reduction in the propor-

tion of municipalities that reported not receiving any funds described in panel A of

Figure B.2.

The second period of expansion of the FAIS took place starting in 2005. The

annual resource allocations of the FAIS rose from Mex$30 billion to Mex$42.6 billion

between 2005 and 2015. Cumulative public spending represented about 2.4 percent

of the country’s GDP in 2015.

As of 2015, the FAIS represented the main revenue source for building public

infrastructure across most municipalities in the country. Municipalities are typically
10Mogollón (2002) and Diaz-Cayeros et al. (2016) document the transition period, during

which a fraction of the FAIS was distributed equally across all states instead using the
formula. This transition period ended in in 2002, when the entire FAIS pot was allocated on
the sole basis of the formula. Although this process occurred at the state level, states may
have allocated across their municipalities in a similar fashion.

11This alternative formula was a simple average of four municipal characteristics measured
in the latest available population census: the population earning less than two minimum
wages, the illiterate population, sewerage coverage, and electricity coverage.
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characterized by low fiscal capacity.12According to the 2015 marginalization index,

defined by the National Population Council of Mexico, the average share of the FAIS

transfer in total revenues for municipalities with a high level of marginalization was

47.1 percent. The share was 11.9 percent among municipalities with a low level of

marginalization.

Several aspects of this section are important in explaining the identification

strategy in Section 2.5. First, the formula was set in December 1997 by the federal

government and practically did not change over the period under study. Second, we

also exploit the variation of a large growth of FAIS transfers that took place after

2005. Third, FAIS transfers are particularly important for municipalities with low

levels of local development. We therefore expect to find effects on local aggregate

welfare.

2.3.2 Policy Allocation Rule

The formula for the distribution of the FAIS resources to subnational governments

described by article 34 of the FCL is computed and published every year by the

federal government. According to the law, it should be based on the information

available through the latest population census that we will index by k, which can be

expressed as function of the year t, k(t). The objective of the formula is to measure

the size and intensity of poverty in each municipality. Allocations are computed in

two steps. First, a measure of deprivation is computed at the household level. This

is determined through a nonlinear function of the joint distribution of five dimension

of well-being defined at household level: household income, educational attainment,

household crowding, sewerage, and cooking fuels. Each dimension uses as input at
12The other main source of revenues for municipalities with low levels of fiscal capacity

correspond to unconditional intergovernmental transfers (participaciones; Ramo 28 of the
federal budget)
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least one household characteristic. Second, the deprivation measure at household level

is aggregated across households to obtain a measure at the municipality level. ´

Equation (2.1) shows the first step. Where Dj,m,k(t) is the deprivation mass of

household j, living in municipality m, interviewed in the population census k(t). ωg

is the policy weight for the dimension g. W g
j,m,k(t) of household characteristics used

to compute dimension g for household j, interviewed in the population census k(t).

fg(.) is a step function that maps characteristics into a normalized measure13 of

household deprivation for the dimension g (this is the first non-linear transformation

of households’ characteristics).14,15

Dj,m,k(t) =
∑
g

ωgfg
(
W g

j,m,k(t)

)
(2.1)

Equation (2.2) shows the second stage. To compute the deprivation at municipality

level, it is necessary to sum over the squared of the household’s deprivation mass

distribution truncated from below by 0, i.e., only sum across household with posi-

tive deprivation mass. The sum weights each household by the number of household

members nj,m,k(t).

Dm,t =
∑
j,j∈m

D2
j,m,k(t) × 1(Dj,m,k(t) > 0)× nj,m,k(t) (2.2)

The squared and the indicator function imply a second and a third non-linear transfor-

mation over the initial vector of formula’s inputs Wj,m,k(t). The equation (2.3) shows

how to use Dm,t to compute the percentage of FAIS resources in year t assigned to

each state– Ss(m),t, and municipality–Mm,t:

Ss(m),t =

∑
m,m∈sDm,t∑

mDm,t

, Mm,t =
Dm,t∑

m,m∈sDm,t

(2.3)

13Normalize to range between -0.5 to 1, where higher values are higher levels of deprivation.
14Technically, one of these characteristics (poverty) depends on parameters that are time

variant (poverty line), but, for the sake of simplicity, we ignore this from the notation now.
It will be introduced below.

15See Appendix B.2.1 for details on ωg,W g
j,m,k(t) and fg(.)

60



two aspects of the formula are fundamental for our identification strategy. First, the

formula that allocates resources in period t is computed according to long predeter-

mined characteristics based on the latest available census k(t). This implies that, in

our period of analysis (2005–15), the formula inputs are at least five years apart from

the outcomes of interest. Second, the formula depends on the joint distribution of an

ad-hoc non-linear function of predetermined characteristics (see equations (2.1) and

(2.2)), which is a source of variation that is independent of any linear combination of

municipal measures of the vector of formula’s inputs Wm,k(t).

Beyond cross-sectional variation, the formula also includes a within–municipal

variation from two sources: first, because one of the dimensions used to compute the

deprivation mass includes a policy parameter, a federal poverty line, which changes

every year; and, second, because of changes in the sources of the formula inputs,

which occurs each time a new population census becomes available. (See Figure B.6

and B.7 in Appendix B.2.1)

2.4 Data

Our main data consist of a panel of comparable poverty maps for municipalities

merged with administrative records on local public finance. The panel includes infor-

mation on 2,120 municipalities (of 2,443 municipalities across Mexico) for 1990, 2000,

2005, 2010, and 2014.16 Data come from three main sources: (a) nonmonetary wel-

fare variables on access to basic services and social infrastructure from population
16We exclude 307 municipalities because either they have missing FAIS data (121) or

low precision in their small area income estimates (186). To flag unprecise SAIE we use the
coefficient of variation of the mean household income. Main results are quantitatively similar
with all municipalities with non-missing FAIS transfers, actually results on the reduction
of poverty improve when all observations are considered (results available upon request).
Table B.15 compare descriptive statistics of the observations that are deleted, they tend to
be poorer, more rural and with lower levels of education.
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censuses and intercensalus population counts and surveys; (b) household income,

monetary poverty, and inequality measures from comparable poverty map estimates;

and (c) public finance data from administrative records.

2.4.1 Nonmonetary Poverty Measures

Nonmonetary measures during our period of study come from population censuses

and intercensal counts in 2005, 2010, and 2015. To measure trends before the policy

change, we use the population censuses of 1990 and 2000. The relevant indicators

for social infrastructure include (a) the share of the population with access to basic

services in their dwellings (electricity, piped water, sewerage) and (b) the share of

the population with adequate quality floors and sanitation in their dwellings. We

also use population censuses and the closest economic censuses for each population

census (1999, 2004, 2009, and 2014) to construct control variables and for robustness

exercises.

2.4.2 Longitudinal Data on Local Monetary Poverty and Inequality

Indicators

In Mexico, poverty, inequality, and income deciles are available at granular geograph-

ical levels in contrast to most developing countries. The National Council for the Eval-

uation of Social Development Policy (CONEVAL) adopted a methodology on small

area estimation that produces statistically accurate information on several points

of the income distribution in small areas in Mexico.17 CONEVAL, jointly with the

World Bank, has produced a panel of municipal poverty maps for 1990, 2000, 2005,
17The poverty mapping technique, developed by Elbers et al. (2003), allows the estimation

of poverty at high levels of disaggregation. Several steps are required to apply the technique
successfully. First, income or consumption econometric models are estimated using micro-
data from household surveys. Second, parameters estimated in the first step are exported
to the census data to obtain predictions of household welfare, which are not available in the
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and 2010. To complement this time series, the World Bank has produced a compa-

rable municipality-level poverty map for 2014 combining the intercensal survey of

2015 with the 2014 household survey. This long-term panel of poverty maps allows

an analysis of local trends and drivers of income, poverty, and inequality in Mexico.

Following the definitions used by CONEVAL, we measure poverty using three

poverty lines: (a) the food poverty line (FPL)—comparable with an extreme poverty

line—which is defined as the income needed to acquire a basic food basket; (b) the

capabilities poverty line (CPL)—defined as the income needed to acquire a basic

food basket and basic health care and education; and (c) the asset poverty line

(APL)—defined as the income needed to acquire a basic food basket, basic health

care and education, and basic housing and transportation.

Between 2000 and 2014, Mexico experienced income convergence across municipal-

ities, but inequality increased within municipalities Lopez-Calva et al. (2019). While

the average real per capita income growth of the bottom 10 percent of municipalities

was 25 percent between 2000 and 2014, the top 10 percent of municipalities grew at

an average rate of 7 percent over the same period. Furthermore, the average income

growth of municipalities in the 10th percentile and the median was positive between

2000 and 2014, unlike the municipalities in the top 90th percentile for which the

average income of declined in real terms between 2005 and 2010 (See Figure B.3). In

contrast, local income inequality within municipalities increased between 2010 and

2014. Before 2010, most of the inequality reduction occurred in municipalities with

higher income per capita, while, in 2010–14, less than 20 percent of the municipal-

ities in the highest quantiles experienced a reduction in the Gini coefficient (See

Figure B.4).

census data. Finally, poverty measures are estimated for specific geographical areas based
on the welfare measures predicted in the second step
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2.4.3 Administrative Data on Public Finances

We use administrative data on public expenditure among municipalities from the

State and Municipal System Databases (SIMBAD) produced by the National Insti-

tute of Statistics and Geography (INEGI). SIMBAD provides access to public expen-

diture variables from 1988 until 2015, including investment spending. Our analysis

aggregates the fiscal accounts into the following groups: (1) own fiscal resources,

including local taxes and other fees; (2) unconditional intergovernmental transfers;

(3) earmarked conditional transfers, excluding the FAIS; and (4) the FAIS (A detailed

breakdown of the fiscal accounts is presented in Appendix B.2.2)

To minimize any possible effect of measurement error of the reported data on the

FAIS in our analysis, we generated a variable that aggregates the monthly average

of the FAIS per capita for the last three consecutive years of the observation. For

example, the variable FAIS in 2013 corresponds to the monthly average per capita

FAIS outlay in 2011–13. This three-year average also purges transfers from nonrandom

variation because of political business cycles.18

The FAIS is the main source of revenue for municipalities with low total revenues

per capita (See Figure B.1). In 2014, the FAIS accounted for 38.3 percent of the fiscal

revenues among municipalities with the lowest own revenues. In contrast, the FAIS

represented only 5.8 percent of the resources in municipalities with the highest values

of own fiscal revenues.
18Local elections in Mexico are staggered. Any specification with time fixed effects will

therefore not completely control for the local political business cycle
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2.5 Identification Strategy

2.5.1 OLS Specification

Equation (2.4) allows to get the Ordinary Least Square (OLS) estimates of the effect

of the FAIS on the outcomes of interest—Ym,t, as follows:

Ym,t = β FAISm,t−1 + δt + γm + ϵm,t (2.4)

where the policy variable, FAISm,t−1, is measured as the log of per capita FAIS

transfers received by municipality m during the year that precedes t.19 This lagged

structure allows for some delay in the emergence of the effect of the FAIS transfers in

our outcomes of interest and also helps mitigate concerns about reverse causality.20

Since the specification includes municipality–γm, and time fixed effects–δt, we identify

β by exploiting within municipality variation in FAIS transfers over time.

A potential concern about the estimates of equation (2.4) is that politicians could,

for example, use the FAIS to mitigate the effects of economic shocks that also affect

the outcomes of interest, leading to a downward bias in the estimates. Also, given

the de facto discretion that state governments have over the allocation of FAIS, we

could expect that they will target municipalities based on political traits that affect

the electoral returns each municipality has to offer. In that case, the OLS estimates

could be picking up the effect of the political capital of the municipalities, leading to
19As explained in Section 3.3, the measure of FAIS for year t is the actual average spending

in the last three years. For example, the variable FAIS in 2013 corresponds to the monthly
average per capita of FAIS in 2011–13

20The results are robust to the definition of averages at different lengths. Notice that we
did not implement a fully flexible distributed lag model because this cannot be combined
with an instrumental variable setup. A distributed lag will lead to an exactly identified model
of several endogenous variables with several instruments (as many as the added leads and
lags). The asymptotic distribution of more than three instruments has not been completely
characterized, thereby creating inference problems
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an upward bias in the estimates. To mitigate the effects of this source of endogeneity,

we propose an instrumental variable research design in the next subsection.

2.5.2 Instrumental Variables Specification

We instrument the per-capita FAIS transfers with the amount transfer that should

be allocated to each municipality according to the formula described in article 34 of

the FCL enacted in 1998.21 The per-capita law-implied allocation–Zm,t, is defined as

follows:

Zm,t =
FAISt × Ss(m),t ×Mm,t

popm,t

(2.5)

where FAISt is the national pot of FAIS in year t. Ss(m),t is the law-implied share

of FAIS pot that correspond to state s in year t, and that is allocated by the federal

government.22 Mm,t is the law-implied share of state pot of FAIS that correspond to

the municipality m in year t, and that is allocated by the state government.

This instrument belongs to the family of synthetic instruments as originally pro-

posed by Gruber and Saez (2002) to estimate the elasticity of taxable income using

statutory variation in tax reforms and recently implemented by Criscuolo et al. (2019)

to study the effect of investment subsidies on employment and wages using variations

in the formula that allocates the investment subsidies across wards in UK.

Since the formula’s inputs are long predetermined municipal characteristics, we

close any backdoor path between any unobserved contemporaneous shock and our
21The census microdata that are publicly available either through INEGI or International

Census Microdata Harmonization Projects (IPUMS) is not designed to provide accurate
measures of the formula, because the latter depends on the joint distribution of 7 household
characteristics. We obtain the formula coefficients directly from the archives of the Ministry
of Development, SEDESOL.

22This equation implies that the perfect compliance from the side of the federal government
could be sufficient to have a strong first stage if the no compliance with Mm,t is uncorrelated
with variation in Ss(m),t.
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instrument. The remaining threat to identification is the presence of unobserved per-

sistent shocks that affect both formula inputs and the trends in the outcome variables.

To bolster the validity of the instrument, we augment equation (2.4) with two sets of

controls that aim to circumvent for this identification threat, namely, the formula’s

inputs and a measure to capture pre-policy trends in the outcome of interest.

The two-stage least squares (2SLS) estimates are obtained by the following system

of equations. Where equation (2.6) allow us to obtain our IV estimates—β, while

equation (2.7) corresponds to the first stage, where π estimate the level of compliance

with the allocation of FAIS mandated by law.

Ym,t = δt + γm + βFAISm,t−1 + ψWm,k(t−1) + ρt∆Y
00
m + ϵm,t (2.6)

FAISm,t−1 = κt + αm + πZm,t−1 + ξWm,k(t−1) + ηt∆Y
00
m + νm,t (2.7)

where the identification of our 2SLS estimates comes from within municipality varia-

tion in observed and law-implied FAIS transfers over time, since the corresponding set

of municipal—γm and αm, and time fixed effects—κt and ηt, are properly included.

As mentioned, to bolster the validity of our instrument, our 2SLS equations adds

Wm,k(t−1) and ∆Y 00
m as additional sets of controls.

Wm,k(t−1) is a vector of the municipal characteristics that are used as inputs to

compute the formula-implied transfers that should be allocated period t − 1. These

formula’s inputs are measured, as mandated by the law, by the latest population

census available k(t − 1). The highly nonlinear nature of the formula affords us the

opportunity to control for the direct effect that its input’s may have on our outcome

of interest. This allows us to have a more credible identification assumption com-

pared to a case in which the instrument were a linear combination of predetermined
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characteristics, which is the predominant case in the applied economics literature.23

A word of caution remains, because by including this controls linearly, we impose an

untestable assumption about the functional form between formula’s inputs and the

outcomes of interest.

∆Y 00
m corresponds to the average change in our outcome of interest between

1990 and 2000.24 This aims to mitigate the concerns related to correlation between

our instrument and long term pre-policy trends. Notice that the corresponding

coefficient—ρt, varies over time, which allows for the presence of dissipation effects

of the pre-trends over time.

Finally for valid inference, we cluster standard errors at municipality level to con-

trol for serial correlation of the impact of FAIS over time. Also, since we test multiple

outcomes, we present p values that account for multiple testing in Appendix B.2.5.

2.5.3 Instrument Validity

To be a valid instrument, Zm,t needs to satisfy three identification assumptions: First,

actual allocations should respond, at least partially, to what is mandated by law.

Second, it needs to be exogenous once we condition on pre-trends and the formula

inputs. Third, the only way the formula can affect our outcomes of interest is through

the observed FAIS transfers. Below we develop further each these assumptions.
23We refer particularly to the different papers that used shift-share desings to identify

causal effects of immigration (Tabellini, 2020), import competition from China (Dell et al.,
2019), discretionary fiscal spending Chodorow-Reich et al. (2012), exposure to robots Ace-
moglu and Restrepo (2020). The instrument employed in this papers cannot afford to directly
control for the independent effect that the predetermined characteristics may have on their
outcomes of interest.

24Technically FAIS was implemented in 1998, which implies that the period of 1990-
2000 has a certain overlap with the post-policy period. Our period choice responds to data
limitations regarding pre-policy measures of the local income distribution. Still, we argue
that this is a valid pre-policy measure under the assumption that most of the effect of FAIS
takes time to materialize and as a consequence the bulk of the variation in our outcomes
during the 90’s is not explained by the creation of FAIS.
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Relevance

The relevance of the instrument is proportional to the compliance with the formula

described by the law, which should not be taken for granted.25 Figure B.5 shows

statistical evidence of the instrument’s relevance. Panel A shows the fit of a non-

parametric regression between the observed FAIS and the law-implied FAIS transfers

(both measured as mean-standardized residuals), while panel B shows the distribu-

tion of the latter. Panel A suggest a nondecreasing function between the observed

FAIS and law-implied FAIS for both specifications, with and without time varying

controls. The difference between the 25th and the 75th percentile of the distribution

of the residualized law-implied transfers is 23.2 percent, which is similar to the 19.1

percent of difference on the observed FAIS transfers by the local linear regression.

The histogram allows us to illustrate how the variance of our instrument looks

before and after adding time-varying controls. Before adding these controls, we have

a mean value of the law-implied transfers of 3.8 log points with a standard deviation of

0.17 log points. Once we add time-varying controls, the standard deviation decreases

to 0.10 log points.

Panel A of Table B.2 reports the estimates of the first stage, described in equa-

tion (2.7). Column (1) reports the results of a bivariate regression between the

observed transfers and the law-implied transfers. Columns 2–4 present different spec-

ifications that add sequentially our baseline controls. It is reassuring that the results

of the first stage are strong and quantitatively similar across all specifications. We

discuss the results of Panel B and C in the next subsection.
25Section 2.3 describes several reasons of why we should expect compliance, at least in the

allocation from the federal to state goverments. However there are also at least two reasons
that may explain deviations from the formula’s allocation: First, the FCL allows a certain
amount of discretion in the timing of the adoption of the formula by states. Second, political
distortions, such as partisan alignment and political business cycles, may lead to imperfect
compliance.

69



Conditional Independence

Our instrument exploits variations in the interaction of nationwide policy parameters

and long-term predetermined municipal characteristics measured in the latest pop-

ulation census available. Because the policy parameters and sources of information

were defined in 1997, we can be confident in not suffering from concerns related to

policy endogeneity, that is, a situation in which policy parameters changed because

of potential confounders, such as shifts in the federal or state government that tend

to favor municipalities with certain traits.

Moreover, we can be confident that the instrument is not affected by contempo-

raneous political or economic shocks that may affect the demand and supply of the

FAIS transfers. Specifically, the cross sectional variation of the instrument depends on

the formula’s inputs, since these inputs are measured in the latest population census,

the gap between unobserved contemporaneous shocks, captured in the residual of the

second-stage equation, and the formula’s inputs is at least five years.

A potential identification threat is that municipalities with high and low exposure

to law-implied FAIS transfers were in different trajectories before the policy imple-

mentation. This correlation between pre-policy trends and our outcomes is expected

because, by definition, the formula assigns more transfers to local areas with higher

poverty levels, and most of the poorer municipalities did not become poor from day

to night but as a result of long term process.

To circumvent this threat to our research design, our baseline specification con-

trols for both the independent effect of the formula inputs on our outcomes and the

pre-policy trends in the outcome of interest. Therefore our conditional independence

assumption states that once we condition on having similar pre-policy trends and for-
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mula’s inputs the remaining within municipality variation in the law-implied transfers

is orthogonal to any unobserved variable that may affect our outcome of interest.

We perform two indirect tests that may inform the validity of this assumption.

The first test evaluates how controlling only for the formula inputs helps alleviate the

strong and expected relationship between the FAIS transfers and pre-policy trends in

the outcome variables. The second test explores the sensibility of the first stage to a

large set of economic, socio-demographic and political controls. Both tests follow the

logic of Altonji et al. (2005) and Oster (2019) in which changes in point estimates

when conditioning on observable confounders is informative about the potential bias

that can be produced by the confounders we can not observe.

Table B.3 explores the cross-sectional correlation between pre-policy trends

(1990–2000) in the outcome variables and the values of our instrument in 2005.

Column (1) highlights the presence of differential trends between municipalities with

high and low exposure to law-implied FAIS transfers, which as it was said was

expected because of the same objective of the formula. It is reassuring to see in

column (2) that most of these correlations become not statistically significant or

weakened once we condition on the formula’s inputs.26 These results give confidence

to our conditional independence assumption. Particularly we find that an important

observed confounder, pre-policy trends, seems not to be a relevant identification

threat once control by the formula’s inpus and get identification from the non-linear

variation of the formula (i.e. after we control by formula’s inputs). It is important to

reiterate that in our final specification, we directly control by the observed pre-trends;
26The only case where results are neither statistically insignificant or economically irrel-

evant are for inequality. This suggests that we should pay close attention to the sensibility
of the estimates of FAIS on inequality. In the results section, we will see that the estimates
of the effect of FAIS on inequality are particularly robust and stable across specifications.
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the main point of this exercise was to asses how the strength and direction of those

pre-trends before and after conditioning on the formula’s inputs.

The second indirect test to the conditional independence assumption involves

observing the sensibility of our first stage estimates to the inclusion of different sets

of controls. Panel A of Table B.2 shows the baseline estimates of the first stage

coefficients and explores the sensibility of them to include the controls of our main

specification across columns. The overall conclusion is that once we control for the

formula’s inputs, our first stage coefficients are stable. Panel B and C of Table B.3

include a large set of time-varying socio-demographic and economic controls. Suppose

the variation of our instrument is orthogonal to unobserved contemporaneous shocks

partially capture by those time-varying controls. In that case, we should not observe

changes in the first stage estimates when comparing across rows within the same

column. The striking stability of first stage coefficients makes it harder to argue the

presence of an important back-door path between our instrument.

Exclusion Restriction

The conditional independence of our instrument is sufficient for a causal interpretation

of the reduced form (RF) estimates of the impact of statutory FAIS allocations.27 The

causal interpretation of our IV estimates will depend on the validity of the exclusion

restriction, that is, the formula affects welfare outcomes only through the observed

FAIS transfers. This assumption will not hold if the formula is used to allocate other

types of revenue sources to municipalities. After a detailed verification on the different

laws that define the allocation of other revenue sources and the main federal programs,
27The reduced form estimates are obtained from estimating equation (2.6) using OLS and

replacing the observed FAIS with the instrument (law-implied FAIS).
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we can rule out that other transfers to municipalities follow a similar allocation rule.

(See Appendix B.2.2)

Our exclusion restriction does not rule out that other public revenue sources may

be affected by our instrument, but it only imposes that the instrument affects other

revenue sources only through actual FAIS transfers, our endogenous variable.28Still, it

is relevant to quantify to what extent our results may be explained by indirect effects,

that is, by the potential effect that the FAIS has on other revenue sources. We explore

this including other revenue sources as additional control variables.29 As discussed in

the section of results , our main estimates are not explained by the indirect effects of

the FAIS through an increase in other public revenues.

2.6 Results

2.6.1 Social Infrastructure Outcomes

Table B.4 presents the results of the effects of the FAIS on social infrastructure.

Column (1) shows the OLS estimates obtained through equation (2.4). The fixed

effect estimates show that, between 2005 and 2014, increases in the FAIS allocations

were positively associated with increases in several social infrastructure outcomes,

such as access to basic services (electricity, sewerage, pipped water) and the quality

of the dwelling (the quality of the floors).

28There are several reasons why other FAIS transfers can either crowd out or crowd in
other revenue sources. For example, a crowding out may occur because politicians make use
of discretionary intergovernmental transfers to compensate the municipalities that receive
lower FAIS transfers. On the other hand, a crowding in will be easily explained because
the FAIS allows local governments to participate in development projects that are partially
funded by the state and federal governments

29In particular, we control by a set of time varying revenue sources (tax revenues and
conditional and unconditional intergovernmental transfers)
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Column (2) shows the RF estimates, which are obtained from regressing the out-

come variables directly on the law-implied FAIS (plus the same controls used in

equation 2.6). The coefficients on access to electricity, connection to sewerage, access

to piped water, and quality of the floor are all larger than in column (1), suggesting

that the OLS equation is downward-biased.

Column (3) reports the IV estimates that instrument the observed per capita

FAIS transfers with the law-implied FAIS, while controlling for the formula’s inputs.

Column (4) adds pre-trends controls, particuarly it adds the interaction of the annual

change in the outcome of interest during the pre-policy period (1990–2000) with year

dummies, which allows for dissipation effects of these pre-trends. To assess quanti-

tatively the role of other revenue sources as mediation channels of the effect of the

FAIS, column (5) includes time varying measures of all other sources of municipal

revenues, such as local taxes, unconditional federal transfers, and other conditional

federal transfers.

The F-stats for the IV results indicate a particularly strong instrument, with

values above 500, which results from the high compliance with the formula for our

period of study. This explains why the IV results are not far from the RF effects

shown in column (2).

The 2SLS estimates confirm that the FAIS had a positive effect on several nonmon-

etary measures of poverty. In our preferred specification with the full set of controls

(column (4)), we find that a 10 percent increase in the FAIS is associated with a cov-

erage increase of 0.10, 0.77, 0.57 and 0.48 percentage points in access to electricity,

connection to sewerage, access to piped water, and a high-quality floor in the home.

The FAIS did not have a significant effect on access to sanitation inside the dwelling.

These results are expected for a fund that is earmarked for social infrastructure.
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2.6.2 Income and Poverty Outcomes

Table B.5 presents estimates of the impact of the FAIS on the logarithm of income

per capita and the poverty headcount measured by different poverty lines. The OLS

estimates show a small, positive, and statistically significant coefficient for the FAIS

on income per capita (first row). The coefficient is slightly larger and statistically

significant in the 2SLS specification if no pre-trend controls and fiscal revenues are

added (See column (3)). The coefficient is reduced as controls are added (See columns

(4) and (5)) and falls out of significance. We note that the coefficients in columns (4)

and (5) are similar in magnitude to the coefficient in the OLS specification, but

imprecisely estimated because of the increase in the standard errors. So, we cannot

rule out a positive, but small effect on income per capita.

Overall, the FAIS did not have significant impacts on poverty headcounts mea-

sured using two lower poverty lines (as the three levels shown in columns (3)–(5)),

with the possible exception ofexcept for the poverty headcount based on the highest

poverty line (the APL) which is significant in the OLS model. The IV coefficient is

larger than the OLS coefficient, butcoefficient but does not achieve statistical signifi-

cance.

The fact that the effects of the FAIS on poverty seem larger if we use the APL,

which is the highest poverty line, is consistent with the effects of the transfer concen-

trated in the top half of the income distribution, which would suggest an increase in

inequality (see the next section).

2.6.3 Inequality Outcomes

Table B.6 shows the effects of the FAIS on within-municipality inequality. We use

several metrics that measures inequality in different parts of the income distribution.
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The most global of them is the Gini coefficient, since it uses information from all

the distribution. Other measures are distribution-wide income ratio (90/10 ratio),

and income ratios that cover inequality in the bottom-half and the top half of the

income distribution (50/10 ratio, 90/50 ratio) to characterize the changes in income

inequality.

The FAIS had an unequalizing effect within municipalities. Table B.7 shows that

a 10 percent increase in the FAIS had a larger positive effect of 0.57 percent on

the top decile of the income distribution, but no effect on the rest of the deciles

(using our preferred specification). Controlling for our full set of controls (column

(4)), we find that the FAIS significantly increased inequality as measured by the Gini

coefficient; the increase in the 90/10 ratio is positive, although imprecisely estimated.

The observed increase in inequality seems to be explained by an increase in the top

half of the income distribution, because the 90/50 ratio increases in a sizable manner.

In particular, between 2005 and 2014, a 10 percent increase in the FAIS is associated

with an increase in inequality of 0.21 Gini points. Finally, we find that the FAIS

increased inequality in the top half of the income distribution because the coefficient

of the 90/50 ratio shows that a 10 percent increase in the FAIS leads to a 0.0120.

increase in the 90/50 income ratio.

Overall, the IV coefficients (column (3)) are roughly comparable in magnitude to

the OLS coefficients (column (1)), though the IV coefficient is larger for the Gini and

the 90/50 ratio, while the OLS is larger for the rest. Adding as controls the lagged

dependent variables (column (4)) and other fiscal resources (column (5)) has a small

effect on the point estimates.

76



2.6.4 Heterogeneous Impacts: Urban and Rural

The effects on social infrastructure outcomes tend to be positive across municipality

types (see Table B.1). In urban areas, the FAIS had positive and significant effects on

all social infrastructure outcomes except for access to electricity and access to sani-

tation. Except for electricity, the coefficients are, in all cases, larger for all outcomes

relative to the outcomes in rural areas.

Access to electricity is the only outcome that is larger and significant in rural areas

in contrast to urban settings. The higher effect on access to electricity in rural areas

likely arises because of coverage at the urban level was close to 100 percent already.

So, there was little room for a FAIS impact in urban areas.

The higher effect in connection to sewerage, access to piped water, and quality of

the floor in urban areas is more in line with the more equalizing impact of the FAIS

in urban areas and the unequalizing effect in rural areas, which we also observe in the

monetary outcomes discussed below.

Table B.8 shows that the FAIS had a positive effect on average household income

per capita in urban areas, but not in rural areas. However, the results are not statis-

tically significant using our preferred specification with the full set of controls.

Although we did not find an effect on poverty at the aggregate level, the results

show a marginally significant reduction in poverty in urban areas. In particular, a 10

percent increase in the FAIS was associated with a 0.169 percentage point reduction in

food poverty between 2005 and 2014. In contrast with urban areas, the results in rural

municipalities show coefficients of the opposite sign (and statistically insignificant).

The relative effectiveness in urban areas may be related to the greater capacity to

implement projects that benefit the poor or the better targeting of public investments

in urban areas, which can be explained by the earlier finding that FAIS investments in
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rural areas are centered on the cabecera municipal where the relatively more well-off

live.

The unequalizing effect of the FAIS within municipalities is driven by rural areas.

While the FAIS had a positive, significant, and greater effect on the Gini coefficient in

rural areas, the effect on urban areas is close to zero and statistically insignificant (See

Table B.9). The same holds for the 90/50 ratio, although it is positive and marginally

significant in urban areas as well. Moreover, the effect on the 50/10 ratio in urban

areas is negative and significant, which suggests that the FAIS had an equalizing

effect between the middle and the bottom of the income distribution in urban areas

(a reduction of 0.09 points), whereas it had an unequalizing effect on these groups in

rural areas (an increase of 0.08).

Both the higher effects on social infrastructure and the relatively more equalizing

effect of the FAIS in urban areas is associated with the fact that the resources are

usually invested in the periphery of cities, which tend to have a higher share of low-

income residents. This is possible because the peripheries of urban municipalities

are sufficiently large that economies of scale allow for such investments. In contrast,

because of the need for economies of scale, FAIS resources in rural and semiurban

areas are usually invested in the cabeceras, where people with relatively higher incomes

live, as documented by Wellenstein et al. (2006).

2.7 Robustness

Pre-trends

Our two-way fixed effects design allows us to control for the fact that the policy allo-

cates higher transfers to poorer municipalities. However, our results could be down-

ward bias because areas that were more exposed to FAIS transfers may be on declining
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long-term trends in welfare prior to implementation of FAIS. We present the sensi-

bility of our estimates to different strategies that aim to account for pre-trends in

Appendix B.2.3 (Tables B.11 to B.13). Our baseline approach to account for pre-

trends is presented in Column (2) of these tables while the rest of columns present

alternative approaches. Column (3) controls for pre-trends using the lagged change in

the outcome of interest. Column (4) adds the lagged value of the outcome of interest,

which parametrically aim to compare only municipalities in the same level before the

contemporaneous FAIS transfers.

The results under the alternative approaches are stronger for the case of infrastruc-

ture, inequality, and poverty outcomes. In spite poverty turn out to be statistically

significant under these alternative approaches, we prefer our baseline specification

because the other measures of pre-trend controls use information from the post-policy

period and therefore provide less exogenous variation.

Late

Since our first stage shows a very strong IV with high compliance, our IV estimates are

less local than one may expect from an identification strategy based on instrumental

variables. However, it is interesting to know to what extent the IV estimates represent

a population different from the OLS estimates or even from the observational data.

Aronow and Samii (2016) shows that regression model gives different weight to

each observation depending on the conditional variance of the regressor of interest,

i.e. observed FAIS. Therefore, municipalities with high within municipality variation

in conditional FAIS will be given higher weight to estimate our treatment effect

estimates.

Appendix B.2.4 presents the descriptive statistics using observational and

regression-based weights for pre-policy variables measure in the 2000 population
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census. Table B.14 compares descriptive statistics with three weighting schemes: Nom-

inal sample, effective sample according to the OLS, and effective sample according to

the IV estimation. To obtain an effective sample of the IV estimation, we implemented

a control function approach.

Panel A and B of figure B.9 shows the test of differences in means between the

nominal sample and each of the regression-based samples. We find small differences in

magnitudes in the descriptive statistics across samples. The OLS-based weights tend

to produce descriptive statistics more different from the nominal sample than their

IV-based counterparts. This suggest the compliers of the IV regression tend to be

relatively representative of the nominal sample. Putting these results together with

our strong first stage we can suggest that our estimates are fairly representative of

the population.

Multiple Hypothesis Testing

Because our specification estimate effects of FAIS over multiple outcomes variables,

the probability that we incorrectly reject at least one null hypothesis is greater than

the significance level used for each individual hypothesis test. When appropriate, we

address this multiple inference concern in two ways:

First, by controlling for the family-wise error rate (FWER) as in Jones et al.

(2019). We control for the FWER within families of outcomes instead of using one

single family with all the outcomes pooled. We define three mutually exclusive families

of hypotheses that encompass all of our outcome variables: i) social infrastructure, ii)

income and poverty, and iii) inequality.30 Table B.16 shows the main result of all our

30The infrastructure family is defined by access to electricity, connection to sewerage,
access to water, quality of floor and access to sanitation; poverty family is formed by log of
per capita income and poverty rates measured by three lines (food, capabilities and assets),
and the inequality family is defined by Gini index and income ratios 90/10, 50/10 and 90/50.
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outcomes with family-wise p-value adjustment included. As it can be seen, all ofall

the coefficients that were significant at the 5 level or higher remain significant at that

level.

The second way to account for multiple inference is to construct indices our groups

of outcome variables. We standardized and centered all our outcome variables for all

years for which we have information, and we implemented the procedure proposed by

Anderson (2008).31 We also transformed the variables to have similar directions. As

it can be seen in Table B.17, the results of our main specification using the indices for

infrastructure, poverty and inequality are in the same direction, when a municipality

experience a large increase in FAIS it also observed higher increase in the index

that measured coverage in infrastructure and inequality. But, in spite the higher

infrastructure there is not decrease in the poverty index. This lack of reduction in

poverty could be explained by the uneven distribution of the monetary benefits from

FAIS, which is evident in the increase in the inequality index.

2.8 Concluding Remarks

Within the growing literature on fiscal federalism, a rigorous understanding of the

welfare impacts of fiscal transfers to subnational governments is an important research

issue. This paper contributes to this body of work by identifying the causal effects

of a large earmarked fiscal transfer fund on local welfare in a developing country. It

focuses on an overlooked social infrastructure fund in Mexico known as the FAIS as

a case study to illustrate a larger problem that has implications at the global level,

that is, how to raise the effectiveness of fiscal transfers to local governments to achieve

higher-quality spending and, ultimately, improve social outcomes.
31Thanks to Bouguen and Varejkova (2020) for the implementation code in stata
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To identify the distributional effects of this large earmarked fund on municipalities

in Mexico and understand who may have benefited from this policy, we exploit a novel

dataset combining data from a panel of poverty maps with information on the dis-

bursement of intergovernmental transfers across municipalities in Mexico. Consistent

with the main objective of this intergovernmental fiscal fund, we find a positive effect

on several nonmonetary measures of well-being, such as access to services (electricity,

sewerage, piped water) and the quality of the dwelling (floor materials). Our findings

also show that this program has been associated with higher local income inequality

because the relatively more well off in the poorest and rural municipalities benefited

the most from these investments.

Adequate formulas and interventions to distribute and monitor intergovernmental

transfers can create incentives to close coverage gaps, create appropriate incentives

in the design of policies, boost the quality of social spending, and ultimately improve

local economic activity. However, although designing optimal formulas to distribute

fiscal resources to subnational governments is important, our study shows that this

may not be enough, particularly if there are barriers to canalizing these investments

to boost the social and productive inclusion of the poorest populations.
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Chapter 3

Heterogeneous Spending, Heterogeneous Multipliers

3.1 Introduction

Policymakers and academics know that a one-dollar increase in local public spending

has positive effects on output, earnings and total employment Chodorow-Reich (2019).

However, the consensus that fiscal policy crowds-in private economic activity1 con-

trasts with a relatively large heterogeneity across the different point estimates. Under-

standing the sources of this heterogeneity is key for the optimal design of a fiscal

stimulus package. A growing literature study the role of local economic characteris-

tics on the subjacent heterogeneity of the estimates. This literature highlights how

the economic cycle (Buchheim et al., 2020; Cohen et al., 2011; Suárez-Serrato and

Wingender, 2016), trade openness (Corbi et al., 2019), households and firms liquidity

constraints (Auerbach et al., 2020b; Brückner and Tuladhar, 2014; Demyanyk et al.,

2019a), population demographics (Basso and Rachedi, 2021) and firm-size distribution

(Juarros, 2021) amplify the response of local economic activity to public spending.

However, much less is known about the role of spending composition, understood

This chapter of my dissertation is part of a joint research project with Pedro Juarros
and Umberto Muratori.

1The two exceptions in this literature are Dupor and Guerrero (2017a) and Cohen et al.
(2011), the former finds a multiplier lower than one while the latter finds that politically-
motivated spending shocks shrinks private economic activity.

83



as the basket of products purchased by the government when implementing a fiscal

stimulus package, on the size of the fiscal multiplier.2

This paper studies whether the size of the local employment and earnings multi-

pliers depends on the products acquired through government purchases? To answer

this question, we build a panel dataset on military spending at the product-MSA

level and estimate the effect of the public spending composition on employment and

earnings. We find that the content of the government’s purchases has an important

role in explaining the heterogeneity in the estimates of fiscal multipliers. Employment

and earnings multipliers are larger when public spending increases the demand for

products produced by labor-intensive industries.

The scarce research on this area may be explained by the lack of granular data on

public spending that can be used in a quasi-experimental research design. The bulk

of research on local fiscal multipliers has used variation in public spending coming

from either the American Recovery and Reinvestment Act (ARRA) (Chodorow-Reich

et al., 2012; Conley and Dupor, 2013; Dupor and Mehkari, 2016; Wilson, 2012) or

from the government purchases made by the Department of Defense (DoD) (Auerbach

et al., 2020a; Demyanyk et al., 2019a; Dupor and Guerrero, 2017b; Nakamura and

Steinsson, 2014a). These studies estimate the local fiscal multipliers using aggregate

spending, and do not delve into how their estimates are affected by the composition

of the government spending by the lack of harmonized data at the product level.

This paper harmonizes a rich contract-level public spending dataset that satisfies

the two necessary conditions to answer our research question. First, it allows us to
2The research on the effects of spending composition has been mostly focus around the

size of infrastructure multipliers (Boehm, 2020a; Ramey, 2020). Garin (2019), Buchheim and
Watzinger (2017) and Valderrama (2022) are empirical studies that estimate the impact of
fiscal policies that mostly increase infrastructure spending. None of these studies test other
types of spending simultaneously.
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identify, at the product level, the composition of government purchases that take

place in a specific MSA at a specific time.3 We exploit this product level variation to

compute aggregate spending measures at the MSA level for three aggregate spending

categories that can be followed over time: goods, services, and R&D.4 Second, it

allows us to nest this product level variation into a well-known cross-sectional research

design, proposed originally by Nakamura and Steinsson (2014a), that we explain in

detail below.5

To estimate the effect of the composition of public spending on local employment

and earnings,6 we implement an instrumental variables research design proposed by

Nakamura and Steinsson (2014a). This strategy exploits the heterogeneous sensitivity

of MSA’s defense spending to nationwide military buildups and drawdowns between

1980 and 2019. Where the MSA’s sensitivity is a function of the historical-comparative

advantage of that MSA in attracting military procurement contracts (from 1966 to

1980).

3This dataset allows us to track various details about each public dollar spent by the
department of defense from 1966 to 2015 such as: i) identifiers and 4-digits NAICS code
of the firm who received the contract, ii) type of product contracted (e.g., missiles, R&D,
office supplies, or cleaning services for military bases), iii) geographic location of the primary
contractor or where the majority of the work has been performed, iv) duration and v) amount
of the contract.

4The specific division of the spending categories is motivated by the guidelines of the
procurement office of the Department of Defense. See examples of the products included in
each category in the Annex C.2.1.

5Although this research design has become the gold standard in the literature of cross-
sectional fiscal multipliers (Auerbach et al., 2019; Basso and Rachedi, 2021; Demyanyk et al.,
2019a; Dupor and Guerrero, 2017b; Juarros, 2021) it is not free of identification threats that
may bias our coefficient. We describe those in-depth in our Section 3.2.

6To match the concept of the fiscal multiplier, one would like to estimate the impact of
spending on GDP. However, MSA GDP is not available for the years before 2001, and as a
consequence, all the studies that focus on MSA or county-level data estimate local employ-
ment and earning multipliers (Auerbach et al., 2019; Demyanyk et al., 2019a; Suárez Serrato
and Wingender, 2016).
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The identification assumption is that, conditional on time and MSA fixed effects,

the MSA military-spending measured by our instrument is not associated with unob-

served local economic or political factors that may affect our outcomes of interest.

In other words, this instrument is purge from variatio in MSA spending that comes

from endogenous variation such as the federal government’s interest to use defense

spending as a countercyclical policy or as a resource to favor politically important

areas.

We study the effects of different spending categories on economic activity in three

steps. First, we test if our data replicates the estimates of previous studies. Since we

cover a longer time period, this exercise works as a external validity test. This test is

particularly important because most of the literature’s estimates come from a context

where local labor markets were strongly affected by the Great Recession (Yagan, 2019)

and by the import-competition shock due to the entrance of China to the WTO (Autor

et al., 2016). In our benchmark specification, which estimates a two-year local fiscal

multiplier,7 we find that a one-dollar increase in public spending increases local earn-

ings by 0.51 dollars. Also, we find that the increase of public spending by 1 percent

of aggregate earnings increases local employment by 0.28 percent. Our estimates of

the earnings multiplier are slightly larger than those found in the literature, while our

employment multipliers lie in the same range as previous estimates (Auerbach et al.,

2019; Demyanyk et al., 2019a; Suárez Serrato and Wingender, 2016). Also, similar to

the literature on state-level multipliers (Dupor and Guerrero, 2017b; Nakamura and

7Two-year fiscal multipliers are the benchmark estimates in the literature for three rea-
sons: first, are the policy-relevant time-frame for countercyclical policy packages. Second,
it reduces the measurement error that comes from differences between the fiscal year, the
unit of measurement of public spending, and the calendar year, the unit of measurement of
economic activity. Third, it is affected, to a lesser extent, by any bias that results from not
adopting a fully dynamic specification.
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Steinsson, 2014a) we find employment and earnings multipliers that are higher than

one.8

Second, we estimate the effect of each type of spending on employment and earn-

ings. We find that local multipliers are lower when the government purchases goods

compared to a scenario in which the government purchases services or funds R&D

activities. In particular, the two-year employment multiplier of goods (0.09) is about

one-fifth of the value of the employment multiplier for spending on R&D (0.57) and

about one-third of the value of the employment multiplier on services (0.33). The dif-

ference between goods and the other spending categories (services and RD) is larger

for the case of earnings multipliers than employment multipliers, which suggests that

part of the demand shock translates into wage increases.

In the third part of the paper, we investigate which characteristics of the spending

categories (goods, services, and R&D) can rationalize the results we obtain in employ-

ment and earnings multipliers. We find suggestive evidence that the difference in

labor-intensity across industries could be an important factor driving our results. To

test this hypothesis, we assign a specific measure of labor intensity to each contract,

and divide further each spending category into a labor-intensive and a non-labor

intensive sub-components (for example, goods labor-intensive vs. goods non-labor

intensive).9 Then, we estimate the earnings and employment multipliers for the new

spending sub-components. The results confirm that government purchases of prod-

ucts made by labor-intensive industries lead to higher employment and earnings mul-

tipliers.
8MSA-level estimates tend to be smaller than state-level estimates because the presence

of geographical spillovers is higher at the MSA level. Also, the more granular the unit of
observation (MSA vs. State), the higher the measurement error in total spending.

9We measure labor intensity at the 2-digit NAICS level as the ratio between the payroll
and value-added. We assign this measure to each contract for which we observe the NAICS
industry of the contractor.
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Related literature. This paper contributes to three strands of the literature.

First, it contributes to the literature that estimates MSA-level employment and earn-

ings multipliers in US (Auerbach et al., 2019, 2020a; Demyanyk et al., 2019a; Juarros,

2021; Suárez Serrato and Wingender, 2016). Due to data limitations, most of this lit-

erature has used data on military spending from 2001 onward. We contribute to this

literature by building a dataset that goes back to 1966, which allows us to test the

external validity of what is known about MSA-level multipliers.10

Second, our study contributes to the literature that asks about the amplification

mechanisms of fiscal policy. This literature has mostly focused on explaining how

characteristics of the local economies where the stimulus takes place matter for the

size of the local fiscal multiplier. This research suggests that the economic cycle (e.g.,

recessions vs. expansions) (Buchheim et al., 2020; Cohen et al., 2011; Suárez-Serrato

and Wingender, 2016), the level of household and firm liquidity constraints (Auclert

et al., 2018; Auerbach et al., 2020b; Brückner and Tuladhar, 2014; Demyanyk et al.,

2019a; Hagedorn et al., 2019), the demographic distribution of the population (Basso

and Rachedi, 2021), the share of small and young firms (Juarros, 2021), and the trade

openness (Corbi et al., 2019) are important factors behind the size of the local fiscal

multiplier. A notable exception to this literature, is the studies that focus on the size

of infrastructure multipliers (Boehm, 2020a; Buchheim and Watzinger, 2017; Garin,

2019; Ramey, 2020). Similar to the infrastructure multipliers literature, our paper

shifts the attention from the characteristics of the local economy to the characteristics

of the fiscal policy itself. Additionally to this literature, we focus on difference in
10(Cox et al., 2020) build a contract level dataset similar to ours using data from

USAspending.gov. The main difference with our dataset is that the authors measure all
type of procurement contracts from 2001 onward, while our data measure only the contracts
from the DoD from 1966 to 2015.
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the composition of government spending within the broad category of government

consumption.

Our third contribution is to the literature that focuses on how sector hetero-

geneity matters for the aggregate economic impact of demand shocks. Vom Lehn and

Winberry (2022), and Bouakez et al. (2020) use a general equilibrium model with

network effects to show that the economic sector where a demand/fiscal shock orig-

inates matters for its aggregate impact.Vom Lehn and Winberry (2022) argues that

this is explained by sectoral heterogeneity in the propensity to invest. In contrast,

Bouakez et al. (2020) suggests that network centrality in an input-output economy is

the primary amplification mechanism. Alonso (2017) is the closest paper to our study.

This study uses a GE model and causal estimates of the elasticity of consumption to

job losses to argue that the composition of consumption matters for the impact of

shocks on aggregate economic activity. Our contribution to this literature is that we

directly measure the composition of fiscal policy, and therefore we can implement a

horse race exercise that estimates fiscal multipliers at the product level.

3.2 Empirical Strategy

3.2.1 Specification

Our empirical strategy builds on the works of Nakamura and Steinsson (2014a), Dupor

and Guerrero (2017a), and Auerbach et al. (2020a). We exploit variation in defense

spending across time and localities (MSA and State) to estimate local employment

and earnings multipliers. The benchmark specification for the period k is defined as

follows:
vl,t+k − vl,t−1

vl,t−1

= βkGl,t+k −Gl,t−1

Yl,t−1

+ αk
l + δt+k + εl,t+k (3.1)
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where v is a outcome of interest (employment or earnings) in location l at horizon

t+ k with k = {0, . . . , 4}. Our endogenous variable is Gl,t+k −Gl,t−1, it measures the

change in military spending, which is normalized by aggregate earnings—Yt−1. The

specification includes a set of locality fixed effects—αl, to control for locality-specific

trends; also, it includes time fixed effects—δt+k, to account for any mechanical cor-

relation between secular trends in military spending and unobserved macroeconomic

shock. Since error terms—εl,t+k, are correlated over time, we cluster standard errors

at the locality level.11

The coefficient βk quantifies the employment and earnings multipliers in a window

of k years. Since we normalize total spending by total earnings, the earnings multi-

pliers correspond to the dollar amount of aggregate earnings produced by an dollar

increase in government spending. This interpretation change for the case of the

employment multipliers because government spending is not normalized by employ-

ment. In the case of the employment multiplier the interpretation is the change in the

growth rate of employment produced by a 1 percentage point increase in government

spending measured in earnings percentage points.12

In equation (3.2), we augment the standard specification to examine the hetero-

geneous effects of each government spending component:

vl,t+k − vl,t−1

vl,t−1

=βk
g

Gg
l,t+k −Gg

l,t−1

Yl,t−1

+ βk
s

Gs
l,t+k −Gs

l,t−1

Yl,t−1

+ βk
rd

Grd
l,t+k −Grd

l,t−1

Yl,t−1

+ αk
l + δt+k + εl,t+k

(3.2)

where g, s and rd are three different types of military spending, such that
∑

i=g,s,rdG
i
l,t =

Gl,t.

11Auerbach et al. (2020a) makes a case to cluster standard error at the state level. Our
results (available upon request) remain unaffected by adopting their clustering decision.

12Chodorow-Reich (2019) shows that there is a mapping between the employment and the
output multiplier and both estimates are strongly associated.
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It is important to mention that using a two-way fixed-effect model implies that

the coefficient of interest is estimated with both within locality variation over time,

and within time variation across localities (Kropko and Kubinec, 2020).13,14,15

3.2.2 Instrumental Variables Design

As highlighted in the previous literature, military spending is potentially endogenous

due to political or economic factors. The observed military spending might respond to

unobserved economic shocks if, for example, the federal government may use military

procurement as a countercyclical policy tool. Also, political characteristics like firms’

lobbying or local elections may affect the amount of DoD’s spending received.

To obtain causal estimates of the fiscal multipliers, we follow the instrumental

variable (IV) research design proposed by Nakamura and Steinsson (2014a). The

instrument is obtained by combining the nationwide changes in military procure-

ment with a measure of historical-comparative advantage that certain MSAs have in

obtaining contracts from the DoD. This instrument, Zl,t+h , is defined by the following

equation:

Zl,t+h = sl
Gt+k −Gt−1

Yl,t−1

(3.3)

13This implies that the interpretation of our estimate is how employment/earnings growth
rate deviate from either its MSA-mean or its year-mean when spending deviate from its
MSA-mean or its year-mean, see Kropko and Kubinec (2020)

14Also, Kropko and Kubinec (2020) suggest that the estimates could not be identified
when either the within-case slopes or the within within-time slopes have low variance. This
concern does not apply to our case since the puzzle of the fiscal multiplier literature is the
substantial heterogeneity of the empirical estimates.

15Kropko and Kubinec (2020) suggests that two-way fixed effects models produce the most
efficient and unbiased estimate when the population equation is similar to that specification.
The tradition in macroeconomic theory is that both MSA characteristics and macroeconomic
shocks determine the long-run path of the economy. We opted for a two-way fixed effect
model because there is no clear argument of why one may think that local economic growth is
driven by only aggregate macroeconomic shocks or only MSA level characteristics. Moreover,
our estimates remain unaffected when we do not control for MSA fixed effects, and are
severely affected if we do not control for time-fixed effects.
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where sl is the average share of spending in location l and captures the compara-

tive advantage that locality l has in obtaining military outlays. The instrument for

equation (3.2) are defined below:

Zg
l,t+h = sgl

Gg
t+k −Gg

t−1

Yl,t−1

; Zs
l,t+h = ssl

Gs
t+k −Gs

t−1

Yl,t−1

; Zrd
l,t+h = srdl

Grd
t+k −Grd

t−1

Yl,t−1

(3.4)

as we investigate the effect of military spending at a higher disaggregation level than in

previous literature, the volatility of government spending by components in locality l is

higher than the volatility of the total spending. Hence, we construct the predetermined

average shares in locality l by using the first fifteen years of data, from 1966 to

1980. Finally, since our empirical specifications are in changes and we use locality

fixed effects, the conditional variation that is provided by the instrument comes from

national-level changes in military spending, which is plausibly exogenous to local

shocks that affect the outcome variables.

3.2.3 Identification Assumptions and Threats

Our identification strategy suffers from three main identification threats. The first

is related to measurement error because of the prevalence of outsourcing in military

procurement. A contract is assigned to its place of performance, defined as where

the product is assembled or processed. Suppose sub-contractors outside the loca-

tion of interest do the intermediate steps of the production. In that case, we would

geographically misallocate the part of the outsourced military spending. This mea-

surement error will create an attenuation bias in our estimates of the local fiscal

multiplier, and therefore we should interpret them as a lower bound of the national

fiscal multiplier. Moreover, this measurement error does not affect the relative size of

the product-spending multipliers if it is not systematically correlated with a specific

spending category.
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The second identification threat is the potential presence of geographical spillovers

(GS). This would imply a violation of the SUTVA assumption.16 In other words, it

may be that defense spending in a specific MSA affects neighboring MSAs who did

not receive spending at all. The bias that spillovers create in our estimates depends

on the sign of this GS. Spillovers can be positive if public spending increases the

demand for final-consumption goods or intermediate goods via input-output linkages.

Also, spillover can be negative if the increase in spending affects factor prices, and as

a consequence, affects the allocation of production factors across MSAs. For example,

when spending attracts workers from non-treated geographies).17 Reduced form esti-

mates from Auerbach et al. (2019) suggest that geographical spillovers are positive.

Therefore, we can safely assume that our estimates would suffer from a downward

bias.

The third is related to the emerging literature that criticizes shift-share instru-

ments(Adao et al., 2019; Borusyak et al., 2022; Goldsmith-Pinkham et al., 2020).

One can interpret this instrument as a shift-share instrumental variable (SSIV). In

particular, an SSIV with several shifts (e.g., as many as Gt+k −Gt−1 differences can

be computed in the data), and one single share for each MSA (e.g., the time-invariant

measure of comparative advantage).

Borusyak et al. (2022) shows that SSIV requires that either the shares (Goldsmith-

Pinkham et al., 2020) or the shifts (Borusyak et al., 2022) are not correlated with

unobserved characteristics that may affect MSA level outcomes. We argue that the

shifts are a reasonable source of quasi-random variation because military buildups
16This is particularly relevant when one thinks about the spillovers of R&D spending. In

the medium run, once the patent of the technology that is funded by public spending is
implemented, non-treated MSAs are also affected.

17Chodorow-Reich (2019) shows that limited factor mobility ameliorates the aforemen-
tioned negative spillovers.
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respond to international geopolitical events rather than to unobserved factors such as

automation, trade competition, or national fiscal policy that could have a heteroge-

neous impact across MSAs.

Assuming exogeneity of the shifts assures the validity of our instrument, even in

the case that MSAs with a high comparative advantage in attracting DoD are in a

different economic trend than MSAs with a low comparative advantage. Still, it is

worth mentioning that our research design purges our instrument from the potential

correlation between the shares and the unobserved local economic trends. Our out-

come and instrument are both measured in changes. Since we include a locality fixed

effect, we absorb any secular trend at the MSA level. This implies that the varia-

tion provided by our instrument consists of deviations in spending from its long-term

trends, which is plausibly exogenous to local economic characteristics.

3.3 Data

3.3.1 Military Spending

We assemble new data on military procurement contracts awarded by the U.S. Depart-

ment of Defense (DoD). Our data have unique advantages compared to previous

studies (Auerbach et al., 2020a; Dupor and Guerrero, 2017a; Nakamura and Steinsson,

2014a). We collect and harmonize military procurement contracts data from two

sources: National Archives and Records Administration (NARA) for the period 1966-

2006, and USASpending.gov for the period 2007-2019.18 The data from both sources

are based on DD-350 and DD-1057 military procurement forms that accounts for

about 96% of contracts awarded by the DoD.
18The data from USASpending.gov are available from 2001. We use the period 2001-2006

to validate the quality of the data collected from NARA.
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The data contain detailed information including the contract identification, the

dates of action and completion, the transaction value, the location where the con-

tract is performed, and the Federal supply classification code. There are two main

advantages of our data compared to previous works. First, we have geographically dis-

aggregated data at city level available for a long period. These two dimensions, long

historical data and rich cross-sectional variation help us to better quantify the causal

effect of government spending on economic outcomes. Second, the collected federal

product classification enables us to allocate for each contract the amount of spending

allocated to goods, services, and R&D. That allows us to study the heterogeneous

fiscal multipliers by components of government spending.

We construct and aggregate the military spending in the following way. We define

the year in which a contract is approved as the year of the signature date that is the

date when a contract is either awarded or modified.19 The contract completion date

corresponds to the delivery date of the requested tasks. The contract dollar value

is reported in nominal term. For comparability over time, we convert the nominal

transaction value into real values by using the Consumer Price Index from the US

Bureau of Labor Statistics.

The data also include modifications to existing contracts. Some modifications

consist in downward revisions to contract amounts reported as negative entries.20

We follow Auerbach et al. (2020a) and consider contracts with obligations and de-

obligations with magnitudes within 0.5% of each other to be null and void.
19The government fiscal year has been defined from October 1st to September 30th since

1976. The mismatch between the fiscal year of the government and the calendar year could
cause a time inconsistency between the the military spending and the other economic vari-
ables. Thus, we use the calendar year as reference year.

20For most years, the contract value is reported as an alphanumeric code. The last digit
identifies whether the contract is an obligation or a de-obligation. We use the contract
dictionaries to decode the alphanumeric strings into numeric values.
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The collected data also include the Federal supply classification code is an alphanu-

meric code and it proxies for the type of product that the contract is requested to

deliver. The product code consists of 4-digits, and there are over 1500 4-digit prod-

ucts. As argued by Draca (2013), although some product codes are added or deleted

over time, the classification is consistently defined over the years. That makes possible

to compare product codes over time. We classify contracts based on the first digit of

the code that corresponds to macro-category of the type of product requested by a

contract. If the first digit is A, then the spending is on “Research and Development.”

If the first digit is any other letter different from A, then the spending is on “Services.”

If the first digit is a number, then the spending is on “Goods.” C.2.1 reports the major

product codes included in each of the three categories.

Finally, our empirical strategy presented in the previous section exploits the geo-

graphic variation in military outlays. As standard in the literature, the geographic

allocation is based on the location of the firm that performs the tasks of a contracts.

The detailed location information permits us to geolocate contracts in narrow geo-

graphic areas. The available information differs between our two sources of data,

NARA and USASpending. On the one hand, in the USASpending we know the city

and the zip code of the performing firm.21 We use these two pieces of information to

identify the county in which a firm is operating. On the other hand, in NARA, the

county in which a firm is performing the contract tasks is reported directly. We then

use the spatial crosswalks provided by the National Bureau of Economic Research
21Following Demyanyk et al. (2019a), if we know that a contract has been performed

in the US, but we do not know the exact location where it was performed, we assign the
location of the contract recipient as the performance location. Notice that, differently from
Demyanyk et al. (2019a), we adjust a marginal share of contracts. That’s the case because
we locate contracts not only using the postal code, but also the city. There are contracts for
which information about the postal code is missing, but the information about the city is
not missing.
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(NBER) to aggregate the county-level military contracts into Core-Based Statistical

Areas (CBSAs) that are the geographic aggregation used in our analysis. As 97% of

the government military spending is concentrated in Metropolitan Statistical Areas

(MSAs), we restrict our analysis only to these geographic agglomerations.

In C.2.1, we test the comparability of our data with the ones from previous studies.

Overall, these tests validate the high-quality and comparability of our data with

respect to data previously used in the literature.

3.3.2 Economic Outcomes

Due to data limitations, gross domestic product by MSA is reported only from the

beginning of the 2000s. As our analysis employs historical data, we use to quantify

the effect of local spending shocks on economic activities two measures. The first

measure is the employee income (pre-tax earnings) that includes salaries and wages,

bonuses, stock options, profits, and some fringe benefits. The second measure is the

employment that consists in the headcount of employed workers. These data are

collected annually from the Bureau of Economic Analysis at MSA-level.22 We collect

employee earnings in nominal terms, and, for consistency with the other monetary

variables, we convert them in real terms by using the Consumer Price Index from the

US Bureau of Labor Statistics.

3.3.3 Sample Definition

We apply some additional filters to the data aggregated by MSA to avoid the estimate

to be driven by outliers. First, we exclude MSAs with incomplete histories in any of

the variables described above (military spending, earnings, and employment). We

22Both employment and employee earnings are derived from the Bureau of Labor Statis-
tics’ Quarterly Census of Employment and Wages (QCEW).
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remove MSAs with an average population over the period of analysis smaller than

50,000 inhabitants. We also exclude MSAs in which at least in one period the ratio of

military spending to earnings is greater than 1.5. We also drop MSAs with earnings

or employment growth rates between two consecutive periods either greater than 1 or

smaller than −0.5. To avoid to have a zero instrument for any categories of spending,

we remove MSAs that have zero spending in any of the three types of spending over

the period 1966 − 1980. Finally, as in previous studies, Auerbach et al. (2020a) and

Demyanyk et al. (2019a), the analysis is at locality aggregated level rather than per

capita.

3.4 Descriptive Statistics

As the data are part of the novelty of our study, we briefly discuss their main features.

Figure C.1 reports the time series of military spending computed by using the full

universe of military procurement contracts over the period 1966− 2019.23

Panel A of Figure C.1 shows the evolution of aggregate military spending deflated

by the CPI. We observe three sharp rises in spending. The first increase is in the

1980s as a consequence of the Reagan military buildup, the second is in the early

2000s due to the Afghani and Iraqi wars, and the last is in the recent years due to

the escalations in military buildups with Russia and China.

Panel B of Figure C.1 reports the shares of military spending allocated to each of

the three spending categories: goods, services, and R&D. There are two main take-

aways. First, the largest share of government spending is directed to the purchase of

goods, followed by the purchase of services, and finally, by the investment in research

and development activities. As reported in the first row of Table C.1, over the period
23The sample consists of more than 20 millions contracts.
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1966-2019 the average share of spending in goods, services, and R&D are 54%, 31%,

and 15%, respectively.

Second, starting in the 1980s we observe a reallocation of government spending

from goods to services. While at the beginning of the 1980s the spending in goods

was about 60% of the value of the military procurement contracts compared to 20%

in services, at the end of the 1990s the two shares were both around 40%. The share

of spending in R&D has remained more constant around 0.2 until the beginning of

the 2000s. From the 2000s onward, we document a drop in R&D spending of about

50%, from 0.16 to 0.08, in favor of spending in goods.

Due to the filters described in the previous section, the empirical analysis includes

296 MSAs. We exclude all procurement contracts awarded to micropolitan statistical

areas and rural counties. The 296 MSAs included in the sample account for a large

share of the military procurement spending. Our sample includes 90% of both the total

number of contracts and the aggregate spending. These shares are greater than 90%

for spending in goods and R&D. Not surprisingly, due to a less degree of tradeability,

services are less geographically concentrated. Indeed, our sample accounts for about

80%, instead of 90%, of the aggregate spending in services.24 Finally, per capital

employee earnings in the MSAs from our sample are a 20% greater than the average

earnings in the US.

Let us now explore the heterogeneity across military contracts awarded to MSAs

included in the sample for the empirical analysis.25 Table C.1 reports some basic

descriptive statistics on the contract characteristics by category of spending.
24Figure C.9 in C.2.2 replicates Figure C.1 only for the contracts awarded to the MSAs

in our sample. The patterns are substantially consistent with the ones described above.
25Statistics computed for the full universe of procurement contracts provide the same

insights reported here for the restricted sample.
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The table suggest that 90% of procurement contracts are signed by the government

to purchase goods from the private sector. Only 8.5% of contracts is awarded to

provide services, and even a smaller share, about 1.5%, requires R&D activities. The

third row of Table C.1 show that the average outlay in R&D component per contract

is four times the average spending across all contracts; and that the average spending

in goods per contract is smaller than the average spending over all contracts.

The last two rows of Table C.1 explore the distributional characteristics of

spending within categories. The distribution of contracts for the purchase of goods

has a significantly fatter right-tail than the distributions for spending in services

or R&D. In the case of spending for goods, the contract at the top decile of the

distribution of outlays is almost 40 times greater than the median contract. The

90%-to-50%-percentile ratios are significantly smaller for spending in services and

R&D, with the contract at the top decile of the distribution to be 12 times greater

than the median contract for services and 8 greater for R&D.

The last row of Table C.1 shows the share of spending allocated to contracts in

the top decile. As one can notice, the top 10% of contracts awarded to purchase goods

accounts for 99% of the total spending for goods. This result implies that although

the majority of contracts have a component of spending for goods, only relatively few

matter in size. The share of spending in services and R&D allocated to the top decile

is around 80% implying a more equal allocation of spending across contracts.

These results provide some insights on the government procurement process. R&D

spending is awarded through few but large contracts and the dispersion across these

contracts is relatively small. The purchase of goods occurs through a large number of

contracts of which only few of them account for a sizeable monetary value. Finally,

spending in services is in between the two previous cases.
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Before turning our attention to the regression results, as our identification strategy

exploits the cross-sectional variation in spending, it is worth to explore the geographic

heterogeneity in the allocation of outlays across the MSAs in our sample. First, mil-

itary spending is unequally distributed across MSAs. Figure C.2 shows the quartile

to which a MSA belongs based on the average value of the military spending that it

has receive over the period 1966− 2019. There are two main results to highlight. As

showed in Panel A, most of the MSAs in the top quartile are located along the two

coastal regions, and the Midwest.

The visual inspection of the remaining three panels of Figure C.2 suggests that

there are differences in the geographic allocation among the three types of spending.

These differences are particularly marked in the Midwest. While most MSAs in the

Midwest are in the top two quartiles of spending in goods, only few of these MSAs are

ranked as high in the distribution of spending in services. These results are consistent

with the geographic economic structure of the US. The Midwest has the highest con-

centration of production occupations with a average employment share in production

jobs almost 50% higher than the US average. Only 14% of MSAs are in the top quar-

tile in all categories of spending. These shares remain similar if we compare pairs of

types of spending.26 The differences in the production structure between regions also

reflect in the government allocation of types of spending.

Table C.2 reports a set of descriptive statistics on the distribution of military

spending across the MSAs in the sample. The figures emphasize that the spending is

unequally distributed across MSAs. The 90%-to-50%-percentile ratio is 22 for good

spending, 18 for service spending, and even 77 for R&D spending. The second row
2614% of MSAs are in the top quartile in goods and services spending. 16% of MSAs are

in the top quartile in R&D and service spending. 19% of MSAs are in the top quartile in
R&D and good spending.
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highlights between 55% and 65% of the spending in each category is awarded to the

top decile of the distribution of spending by MSA.27

To sum up, the results provide evidence that although the DoD signs a large

number of contracts, the largest share of government procurement spending is cap-

tured by a handful of contracts. Furthermore, these contracts are not equally dis-

tributed across the MSAs, but about 20 − 30 MSAs receive over 60% of the entire

spending. These findings imply that the distribution of spending at both contract and

MSA level is significantly skewed to the right.

Our findings are complementary to Cox et al. (2020). They show that government

spending is granular and concentrated among a few firms. Their analysis is based

on the contract recipients. The granularity in recipients does not necessary imply a

granularity in firms actually performing the tasks of a contract. It could happen that

contract recipients allocate several tasks of a contract to different performers evenly

located in the national territory. If that were the case, we would not observe a geo-

graphic concentration in the spending based on the place of performance. Our results

show the opposite suggesting, in addition to a granularity in contract recipients, also

a granularity in contract performers.28 Finally, similarly to Cox et al. (2020), we also

show a substantial variation in the range of contract values. Our results also empha-

size that there exist significant differences in the distributional features of contract

size across categories of spending.
27The top 10% MSA receivers of R&D spending receive 55%. In these MSAs is also located

the primary address of the inventors of 55% of granted patents by the USPTO.
28We cannot test directly this granularity in contract performers because the data do

not report the name of the firm that performs a contract. We only observe the place of
performance.
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3.5 Main Results

This section shows the main results of the paper. That is, the earnings and employ-

ment multiplier are higher for defense spending that demand R&D and services com-

pared to defense spending that demands manufacturing goods. Also we show the

sensibility of our estimates to other specifications.

Before talking about the results, it is worth to highlight that our study provides

estimates for the local employment and earnings multipliers. An important caveat in

the literature of local fiscal multipliers, is that this estimates cannot be easily trans-

lated into a national fiscal multiplier for two reasons: First, the existence of spillover

effects across localities. Second, the parametrization of macroeconomic models that

map the local to the national fiscal multiplier generate a broad range of estimates.

In the following of the paper, we will use the term local fiscal multiplier and fiscal

multiplier interchangeably.

Also we want to highlight that, as all other studies who study the impacts of

fiscal policy at MSA level, we report earnings and employment multipliers rather

than output multipliers. This decision respond to lack of output data at MSA level

for our period of study.

3.5.1 Results

The first set of results correspond to the earnings and employment multipliers of

aggregate military spending. Figure C.3 plots the effect of military spending shocks

on earnings at different horizons after the shock occurs. The shaded area represents

the 90% confidence interval. Panel A of Table C.3 reports the point estimates of

aggregate spending using the specification presented in equation (3.1). The estimates

suggest that an increase in one-dollar of military spending increase local earnings
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by 0.21 dollars. As the time passed, the effect of the military spending on earnings

become larger, moving from 0.2, on impact, to about 0.6 four periods after the shock.

Our estimates are slightly larger than the ones reported by the literature (Auerbach

et al., 2019; Demyanyk et al., 2019a; Suárez Serrato and Wingender, 2016).

The second set of results correspond to the decomposition of military spending

by categories. The estimates in each of the remaining panels of Figure C.3 refers to

one of the terms in equation (3.2). The results suggest a substantial heterogeneity in

the estimates of earnings multiplier by spending category. Panel B shows the effects

of goods’ spending. It shows that the local multipliers of good’s spending are close to

zero in magnitude and not statistically significant at any horizon after the occurrence

of the shock. Panel C presents the earnings effect of shocks in services spending. The

effect of one-dollar increase in service’s spending is of 0.35 dollars in total earnings.

Aggregate earnings continue to increase as time after the shock passes, reaching an

effect of 0.8 3-4 periods after the spending shock. Finally, Panel D tracks the impulse-

response of R&D spending. The estimates show that, on impact, earnings are only

slightly affected, but after a few periods the earnings multiplier significantly increase

up to around 3 dollars per each 1 dollar increase in R&D spending.29 Finally, Table

C.3 shows that the coefficients for each type of spending are statistically different from

each other. The p-values of the null hypothesis that all types of spending have similar

effects o the aggregate economic activity suggest a clear rejection. This highlights the

main result of this paper. The assumption made by the previous literature, that all

type of spending had equal impact on economic activity, was wrong.

These results may suggest that spending shocks that demand services have more

immediate response than spending shocks that demand R&D. There are several plau-
29We test whether the correlations between the endogenous regressors and the instruments

are small. We compute the first-stage F-statistic, and we find the instruments do not suffer
from the weak-instrument problems as the F-statistic is well above 10 in all specifications.
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sible explanations for the lagged large effect of R&D spending on local economic

activity: First, R&D spending may lead slow gains in firm productivity30. Second, it

may be that the innovations funded by the R&D spending lock-in future government

purchases of goods that incorporate the novel technology or future government con-

tracts that fund other R&D projects. We explore this hypothesis in the Section 3.7.

We consider employment as a second measure of local economic activity. Figure

C.4 plots the estimates the effect of military spending shocks on employment at

different horizons. Panel C and D of Table C.3 reports the point estimates. The results

for the employment multipliers are qualitatively identical to the ones presented on

the earnings multipliers.

3.5.2 Robustness

One concern with our estimates is that the results capture short-term movements in

population between localities due to government spending. We address this concern by

re-estimating our main specifications with per capita earnings rather than aggregated

at MSA-level. The results for this specification are reported in Table C.8 in C.2.2 in

C.2.2. The per capita estimates confirm the previous findings.

Our approach has excluded localities with incomplete military spending histories.

It still could be the case that some MSAs have zero entries in any of the spending

category. One concern is that the zero entries play a quantitatively important role in

the estimation of the multipliers. We address this concern by further restricting the

sample and dropping all MSAs with zero entries. The results for both earnings and

employment multipliers are reported in Table C.9 in C.2.2. Although the sample size
30The lagged productivity effect is consistent with the idea that innovation needs time

to be developed and used in production, a phenomena termed as the productivity paradox
(Acemoglu et al., 2014; Huggett and Ospina, 2001).
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significantly decreases to 113 MSAs, the findings remain unchanged, implying that

zero entries do not play an important role in our estimation.

An additional concern is that the specification ignores the dynamics of spending

and employment for the years in between the period of study. For example, when the

change in spending is measure as the difference in spending between the year t + k

and the year t − 1, one ignores how spending change in the years t ∈ (t − 1, t + k).

To circumvent this problem, we follow Ramey and Zubairy (2018) and estimate a

specification where the outcome and spending variables are defined as the cumulative

change between t − 1 and t + k. In other words, our dependent variable is defined

as
∑k

j (
vl,t+j−vl,t−1

vl,t−1
), where v is either employment or earnings. Similarly, our spending

variable, (aggregate or spending by category) is defined as
∑k

j (
Gl,t+j−Gl,t−1

Yl,t−1
). Results

are presented in table C.10 in C.2.2. We can see that all coefficients are quantitative

similar to the ones presented in our main specification.

To sum up the previous results, spending in services and R&D increases economic

outcomes. Spending on services has a medium-size effect immediately after the shock

occurs. On the contrary, spending on R&D produces a larger increase in economic

activities, but this effect takes place several years after the spending took place.

Surprisingly, spending in goods does not affect the multipliers at any horizon and in

any of the specifications we tested.

3.6 Mechanism: The Role of Labor Intensity

In this section, we present two pieces of evidence that support the idea that differences

in the fiscal multipliers by type of spending are due to the different intensity of labor

usage in the production of the products to which these types of spending are directed.
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Two primary intuitions help to understand why the product labor-intensity ampli-

fies the response of economic activity to fiscal policy: First, when public spending is

directed to labor-intensive industries, it leads to labor-biased demand shocks that

increase employment and wages. That is a direct effect that is particularly important

during periods of slack in the economy. Second, local private consumption is more

responsive to increases in employment and wages than to increases in investment and

the returns to capital. This indirect effect is explained by the fact that labor rather

than capital is disproportionately concentrated among hand-to-mouth workers.

The first step to empirically test the role of of labor intensity is to assign a labor-

intensity measure at the contract level. Our dataset does not contain any information

on the amount of inputs used in the production. thus, we use an alternative strategy

to quantify the labor intensity. We collect annual data from the BEA on value added

and employees’ compensation by industry.31 We then compute a measure of labor

intensity as the contribution of employees to the value added. Finally, we assign the

constructed measure of labor intensity to each contract based on the industry to

which the contractor belongs. We remove from the sample contracts not linked to any

industry. As we match contracts that amount for more than 98% of the total value

of military spending from 1997, this restriction does not seem to affect our analysis.

Table C.11 reports the classification of the available industries separated between

low- and high-labor intensity. Our classification matches the common sense. Indeed,

industries as healthcare, education, hospitality and food service are classified as high

labor-intensive, while manufacturing and retail as low labor-intensive.

Figure C.5 reports the evolution of the share of spending allocated to labor-

intensive industries by type. We define an industry as labor-intensive if the average
31The data contain 81 NAICS codes starting from 1997. Although valued added and its

components are available from the BEA since 1988, the industrial aggregation for years
before 1997 is not comparable with the one for the years after 1997.
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labor intensity in that industry is in the top half of the distribution of these averages.

About three-quarter of the total military spending is directed to industries with high

labor intensity. The share of spending allocated to labor-intensive industries signifi-

cantly varies across types of spending. On average, 78% of the spending in services

goes to industries that rely more on employees. This share is about 8 percentage

points greater than the share allocated from spending in goods. Finally, over 91% of

spending in R&D is directed to industries with higher labor intensity. These results

present a first evidence on the importance of labor intensity in determining the dif-

ference in the fiscal multipliers across categories of spending. Indeed, the local fiscal

multipliers are higher for types of spending whose larger share is allocated to more

labor-intensive industries.

Intuitively, our main test to assess the role of labor intensity in determining the

differences in the local fiscal multipliers across categories of spending consists in run-

ning the specification 3.2 considering separately the components of spending for each

category that goes to high and low labor-intensive industries. Specifically, we run the

following regression:

vl,t+k − vl,t−1

vl,t−1

=γkg,H
Gg,H

l,t+k −Gg,H
l,t−1

Yl,t−1

+ γks,H
Gs,H

l,t+k −Gs,H
l,t−1

Yl,t−1

+ γkg,L
Gg,L

l,t+k −Gg,L
l,t−1

Yl,t−1

+ γks,L
Gs,L

l,t+k −Gs,L
l,t−1

Yl,t−1

+ γkrd
Grd

l,t+k −Grd
l,t−1

Yl,t−1

+ αk
l + δt+k + εl,t+k

(3.5)

where Gg,H represents the spending in goods produced by high labor-intensive indus-

tries, and Gg,L is spending in goods produced by low labor-intensive industries. Sim-

ilarly, Gs,H and Gs,L are the spending in services produced by high and low labor-

intensive industries, respectively. In the case of spending in R&D, Grd, in the bench-

mark specification, we do not split it between high and low labor-intensive indus-
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tries. This choice is motivated by the fact that, as showed in Figure C.5, over 90%

of the R&D spending is directed to high-intensity industries. Including separately

R&D spending in high and low-intensity industries generates serious estimation issues

because a large share of MSAs has several years of zero spending in R&D directed

to low labor-intensive industries.32 We instrument each regressor with instruments as

defined in equation (3.3) for each pair of type of spending and labor intensity.33

Table C.4 reports the impulse response functions estimated from specification

(3.5). Panel A reports the local fiscal multipliers split between government fiscal

shocks directed to high and low labor-intensive industries. The positive effects on

earnings come exclusively from government shocks directed to industries with high

labor intensity. Indeed, the estimates for shocks to high labor-intensive industries are

statistically significant at any time horizons and larger in size than the estimates from

spending in low intensity industries.

We turn now to Panel B that explores the effects for the different categories of

spending by labor-intensity usage. The first two rows of Table C.4 show positive and

statistically significant effects on earnings for spending in either services or goods in

response to a government shock directed to industries that intensively use labor. In

terms of magnitude, the estimates highlight that the effect of a shock to spending in

services in high labor-intensive industries is about three times the impact of a shock

to spending in goods in high labor-intensive industries. This fact, suggest that labor

intensity may only explain part of the difference that we find between spending in
32Although not reported in the paper, as a robustness check, we estimate the model

by splitting the R&D spending between high and low-intensity industries. The results for
good and services spending are robust, but the estimation of coefficients for R&D spending
directed to low labor-intensive industries is highly imprecise.

33As data on labor intensity by industry are available only from 1997, we cannot construct
the instruments for the period 1966−1980 as above. Therefore, we construct the instruments
using the entire available period 1997− 2015.
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goods and spending in services. We test some alternative explanations in the next

section.

Finally, the third and fourth rows of Table C.4 highlight that independently on

the type of spending, in either goods or services, a fiscal government shock directed to

low labor-intensive industries generate local fiscal multipliers that are not statistically

different from zero at any time horizons after the shock. In terms of size, as for

spending directed to high labor-intensive industries, the multipliers are larger for

spending in services rather than in goods. Finally, the spending in R&D generates a

sizeable multiplier effect, but smaller than the ones previously showed in Figure C.3.

These results provide support that the differences in the multipliers across cate-

gories of spending are partially explained by the differences in the production factor

requirement that each type of product has. In particular, products that are produced

by labor-intensity technologies have higher multipliers than products produced by

non- labor intensive technologies.

3.7 Ruling out Alternative Mechanisms

This section explores alternative mechanisms, proposed in the literature, that could

explain the differences in the fiscal multipliers by category of spending. Overall, our

empirical analysis highlights that none of these alternative mechanisms generates

these differences.

3.7.1 Sector Tradeability

Physical goods are more tradeable than services.34 If the production of goods occurs

in the neighboring locations, then one could observe no effects of good spending on
34The average service industry is less tradeable than the average manufacturing industry.

However service tradeability has been growing over time (Gervais and Jensen, 2019).
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the local fiscal multiplier. If that were the case, differences in the fiscal multipliers

would reflect geographic spillovers rather than the actual nature of the spending, and

these spillovers would be more sizable for more tradeable products as physical goods.

This explanation could be relevant in our context due to the well-documented

issues in correctly allocating government spending to localities. Our data only contain

records on prime contracts and they do not reflect the amount of subcontracting for

basic and intermediate materials and components. A contract is assigned to its place

of performance defined as the place where the product is assembled or processed. If the

intermediate steps of the production are done by sub-contractors outside the location

of interest, we would geographically misallocate part of the spending. In addition to

that, the definition of the place of performance slightly varies across categories of

products.35 The measurement errors in allocating contracts to MSAs could affect our

results, and these effects could be heterogeneous across categories of spending.

We implement two test to quantify the importance of the geographic allocation of

contracts in driving our previous results. The literature has extensively argued that

the geographic misallocation of contracts becomes less important as one moves to

larger geographic aggregation. Specifically, it becomes a minor issue at state-level.

Isard (1962) argues that geographic disaggregation at state-level does not contain

significant measurement errors. Nakamura and Steinsson (2014a) use shipment data

to the government from defense industries, reported by the U.S. Census Bureau from

1963 to 1983, and verify that, on average, the relationship between the prime contracts
35The location of the majority of manufacturing contracts reflect the location of the plant

where the product is finally assembled or processed. The location of construction contracts
corresponds to the location were the construction is performed. The location for contracts
involving purchases from wholesale or other distribution firms reflects the location of the
contractor’s place of business. Finally, for service contracts, the location is the place where
the service is performed, with the exception of transportation and communication services
that report the location of the contracting firm.

111



allocated to a state and the shipments from that state is one-for-one. These two studies

imply that on average, all contracts that are allocated to a state are also performed

in that state.

Our first test consists in comparing the estimates from the regressions using MSA-

level data with the ones using state-level data. If the concern with the geographic

allocation of spending to MSAs is not a main driver of our estimates, one should expect

that the state-level analysis would lead to the same conclusions previously discussed.

The estimates reported in Table C.12 of C.2.2 are qualitatively comparable to the ones

presented in section 3.5. The sizes of the effects at any horizons are much larger by

using the state aggregation. This result is in line with the findings of Demyanyk et al.

(2019a) and Auerbach et al. (2020a). They argue the discrepancy between MSA-level

and state-level estimates can be attributed to within-state subcontracting. In smaller

geographic areas, it is more likely that part of the spending to spill into or from other

geographic areas. Thus, the potential measurement error in subcontracting outside a

MSA attenuates the estimates of the fiscal multipliers, implying that our MSA-level

estimates can be considered as lower bounds. Even if we consider state-level estimates,

we do not find any significant effect of government spending on goods on the fiscal

multiplier, while the effects for service and R&D spending remain significant at least

at the 10% level.36 Once we account for the effect that subcontracting might have on

our estimates, the main findings from the previous section remain unaltered.

Likely, MSAs that are along the state borders have strong economic interactions

with other MSAs outside the state. In these cases, government spending allocated to

locality l could be used for production in some neighboring locations outside the state

borders. Our previous test would not capture these cross-state “outflows”. Our second
36The significance of our estimates is lower in the state-level regressions than in the MSA-

level analysis. That’s the result of loss in power in the state-level regressions due to less
cross-sectional variation in the military spending.
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test, instead, captures these interactions. We implement the following specification to

investigate whether military spending shocks in location l have some positive effect

in the neighboring locations:

Ỹl,t+k − Ỹl,t−1
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=β̃k
g
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where Ỹl,t+k is the total earnings for the neighboring locations of l, which are defined

as those MSAs whose center is located within a 100 miles radius distance from the

center of l.37 Similarly, the instrument for each spending category is defined as it is

indicated below by equation 3.3. Keep in mind that now spending is normalized by

Ỹl,t−1.
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Ỹl,t−1

. (3.7)

Results are showed in Figure C.6. Table C.13 in C.2.2 reports the point estimates.38

Panel A shows that, on average the “outflow” effects are small and statistically

non-significant. The remaining three panels present the results for each category of

spending. Panel B shows the effect on neighboring locations of fiscal shocks in good

spending. The finding highlights there are no spillover effect of a shock in locality l

on the neighboring localities. This result is important and it reinforces the conclu-

sion that the zero fiscal multiplier effect of good spending cannot be explained by

spillover effects on the neighboring locations. The two bottom panels show opposite

stories. While Panel C shows that a spending shock in services has some positive and
37While Auerbach et al. (2020a) defines neighboring locations as those MSAs within the

same state.
3812 MSAs are excluded because they do not have any neighboring locations within 100

miles. We also tested, without reporting in the paper, the effect of reducing or increasing
the distance on the results reported in the paper. The size of the effects become bigger as
distance increases. Nevertheless, the main takeaways remain unchanged.
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significant “outflow” effects on neighboring locations, Panel D highlights that R&D

spending has some small but negative spillover effects on the surrounded MSAs.

To sum up, these results point out that tradeability of the different type of prod-

ucts cannot explain the heterogeneous reactions of earnings to different types of

government spending. Specifically, even accounting for these factors, we find that

spending in goods does not generate any positive significant change in earnings and

employment. These results imply that the heterogeneous reactions of outcome vari-

ables to different types of spending does not depend of geographic aggregation or

misallocation of contracts.

3.7.2 Crowding-out of Private Consumption

Government spending might crowd out private consumption when the increase in

government demand is followed by an increase in prices rather than an increase

in total production.39 The increase in prices may be explained by the presence of

adjustment cost. In the presence of adjustment cost, firms can not rapidly respond

to positive demand shocks and as a consequence the demand shocks translate into

price increases. Since capital face larger adjustment cost than labor,40 one may expect

that demand shocks to capital-intensive have lower impacts on total production than

demand shocks to labor-intensive products.
39There is no conclusive evidence whether government spending crowds-in or crowds-

out private consumption. There is advocates for both sides, namely, a crowding-out effect
(Bailey, 1971; Barro, 1981) and a crowding-in effect (Canzoneri et al., 2002; Mountford and
Uhlig, 2009; Perotti, 2005).

40Standard macroeconomic textbook assumes that adjustment cost are larger for capital
than labor and therefore in the short run only capital can be adjusted.

114



To test this channel, we investigate whether different types of government spending

has different effects on private consumption expenditure.41 Due to the lack of private

consumption data, that is representative at the MSA level, we carry out this test at

state-level.42 We implement the specification in equation (3.2) by replacing vl,t with

the private consumption expenditure by state l. Our estimates are plotted in Figure

C.7. The point estimates are reported in Table C.14 in C.2.2. The results clearly

highlight the absence of private consumption crowding out effects. All estimates, for

any type of spending and at any horizon, are close to zero and non statistically

significant at any standard level. Our results suggest that government spending has

neither a crowding in nor a crowding out effect on private consumption expenditure.

Overall, our results point out that as the crowding out effects are small, they

cannot explain the differences in multipliers across categories of spending. Specifically,

we do not document any significant crowding out effect due to spending in goods that

might be the offsetting force that leads to a zero effect in the good spending fiscal

multiplier.

3.7.3 Firm Dynamics and Entry Costs

Government spending may affect firm entry and investment decisions. Increases in

government spending may reduce the uncertainty about future profits, and ease credit

constraints. If that is the case, the increase in economic growth may be explained by
41Dupor et al. (2021) investigate the effect of government spending on different categories

of consumer spending. Our paper studies the opposite hypothesis with respect to Dupor
et al. (2021).

42State-level data are collected from the Bureau of Economic Analysis for the period
1998− 2019. The data include expenditure in durable and non-durable goods, and services.
The figures are deflated by using the national CPI.

115



either higher firm entry43 or a stronger expansion of incumbent firms.44 Which are

two canonical mechanisms to explain economic growth in economies with firm-level

heterogeneity (Acemoglu et al., 2018).

Firm Entry

The heterogeneity on fiscal multipliers between goods and services may be explained

by difference in entry cost between firms who produced goods vs firms who produce

services. If firms who produce goods (e.g. manufacturing industries) have a larger

entry cost than firms who produce services, we should observe that the mass of firms

who are at the margin of entering or not to the market is higher in the services sector.

We test this conjecture with the following exercise. First, we study the impact of

government spending by category on the net entry rate of firms. We collect data at

MSA-level on establishments entry and exit rates from the Business Dynamics Statis-

tics Datasets. We ran the specification in equation (3.2) by replacing the outcome

variable vl,t with the establishment net entry rate in MSA l at time t. Results are

reported in Table C.5.

Panel A shows changes in establishment entry rate after a local spending shock.

The estimates suggest local fiscal shocks have marginal effects on the creation of new

establishments. We only document a positive and significant effect on the creation

of new establishment one period after a one percent increase in good spending. A

standard endogenous growth model would predict, as a consequence of the increase

establishment entry due to the government spending in goods, a rise in output instead
43Lewis and Winkler (2017) find that net firm entry rises after an expansion in the U.S.

government spending.
44On one hand, some studies show that incumbent firms expand after winning a contract in

US (Juarros, 2021) and Brazil (Ferraz et al., 2015; Lee, 2021). On the other hand, Atanassov
and Nanda (2018) show that government spending crowds out the R&D effort of private
firms.
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of a zero fiscal multiplier effect. Panel B show establishment exit rates after a local

fiscal stimulus. We report a strong negative effect on establishment exit rates after a

shock in service spending. An endogenous growth model would predict that spending

in services to lower the economy-wide growth rate and decrease output. Estimates

from Figure C.3 show the opposite pattern.

Firm Innovation

Also we test whether government procurement contracts increase innovation of

incumbent firms. We measure innovation activities by the number of granted patents

to inventors in a specific locality and time (See details on the data construction

in Appendix C.2.1). Our estimates on how public spending affect the number of

granted patents are presented in Table C.6.45 The reported results suggest a sig-

nificant crowding out effect of private innovation due to an increase in government

R&D spending. Other types of spending do not cause any significant changes in the

amount of private innovation. One possible explanation for the crowding-out effect of

government spending in R&D on private innovation is the scarcity of researchers. If

the local labor supply of researchers is quite inelastic in the short-run, then a demand

increase of R&D activities generates an excess in demand for research activities

leading to a switch from private innovation projects to government funded projects.

According to an endogenous growth model, these estimates would suggest, differently

from what we have showed in section 3.5, a decline in economy-wide growth rate and

a drop in output.

The previous tests explore the impact on business dynamism and innovation, two

main mechanisms suggested by a standard endogenous growth models, explain the
45The number of patents only includes patents for which the DoD has no economic interest.

We restrict only to private patents to better proxy for private innovation efforts. Results
remain unchanged if we include the patents for which the DoD has economic interests.
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results we observe. The empirical estimates are not consistent with this mechanism

explaining the effects we observe on total employment growth. If anything we observe

a puzzling crowding out effect of government spending on R&D on local innovation.

This fact needs to be investigated further.

3.8 Conclusions

The Great Recession renewed the interest on the effectiveness of fiscal policy as a

countercyclical policy tool. Most of the studies that estimate local fiscal multipliers

conclude that fiscal spending crowds in local economic activity. However, there is

substantial heterogeneity in this estimates. Theory suggest that local economic char-

acteristics and the composition of government purchases matter for the size of the

fiscal multiplier. While an nascent empirical literature shows the amplification role of

local economic characteristics, much less is known about the role of the composition

of the government stimulus. This paper aims to contribute in that direction.

In particular we show that purchases of services (RD and non RD) have an ampli-

fication effect compared to the purchase of goods. We find that the two-year employ-

ment and earnings multipliers are lower when government purchase goods compared

to a scenario in which government hire services or fund R&D activities.

We find that the difference in the response of economic activity to the type of

spending is associated with the intensity of labor used to produce the products

demanded by the government. We rule out that the higher presence of geograph-

ical spillovers in the production of goods is the factor driving our results. Also we

rule out that the results are explained by government demand inducing higher firm

entry, which may be heterogeneous across sectors because of the difference in the
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sunk cost. Still other important channels like input-output linkages, investment and

consumption elasticities remain to be tested.

Overall, the results suggest that there is room for governments to redesign their

fiscal stimulus packages in order to obtain more bang for the buck. Reallocating

dollars from goods towards services or R&D could be optimal if policymakers’ metric

is anchored to aggregate employment and earnings.
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A.1 Figures and Tables

Figure A.1: The Economic Size of Ramo-33

Note. The figure show the population weighted average of revenues as a share of local GDP
in 1998. Ramo-33 for the year after 1998 and PRONASOL for years before 1998.

121



Figure A.2: The Economic Size of Ramo-33

Note. The figure show the population weighted average of revenues as a share of local GDP
in 1998. Ramo-33 for the year after 1998 and PRONASOL for years before 1998.
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Figure A.3: The Size of Ramo-33 in the Local Public Finances

Note. The figure show the population weighted average of infrastructure investment as share
of total spending or revenues. Ramo-33 for the year after 1998 and PRONASOL for years
before 1998.

123



Figure A.4: The Non-compliance with Ramo-33 de jure Allocation

Note. The figure show the population weighted average or municipalities receiving transfers
and the coeficient of variation (standard deviation / mean) of the distribution of yearly
growth rates of Ramo-33 for the year after 1998 and PRONASOL for years before 1998.
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Figure A.5: Distribution of Mayoral Elections Along the Vote Margin Vm,e

1998-2003

Note. This figure shows the histogram of the governor’s party vote margin on the mayoral
elections used in our estimates (1998-2003).

125



Figure A.6: McCrary Density Estimates of the Vote Margin Vm,e 1998-2004

Note. This figure shows a estimate of the density of governor’s party vote margin on mayoral
elections used in our estimates (1998-2003). Each bubble groups all elections that took place
in half percentage points spread bins. The dark lie is the point estimate of the density
function and the light lines a 95% confidence interval.
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Figure A.7: Balance on Predetermined (1990s) Covariates

Note. The reported coefficients come from separated regressions that estimated the causal
effect of political alignment on predetermined covariates using a variant of equation (2)
that only controls linearly for the running variable on either side of the cut-off. When a
municipality has more than one close election I consider only first reported election from the
studied period (1998-2003). All reported outcomes are measure circa 1990 using populatin
and economic census.
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Figure A.8: Spatial Distribution of Political Alignment in Close Elections

Note. The figure maps municipalities ruled by aligned and opposition parties for the sample
used to obtain our main estimates (see section 4), where elections were decided by less than
5 percentage points.
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Table A.1: Effect of Alignment on Intergovernmental Transfers

Earmarked Transfers Growth Prb(Earmarked Transfers > 0)

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

Political alignment .651* .420** .594** .290** -.0170 .00239 .00901 .0224**
(.38) (.18) (.26) (.12) (.01) (.01) (.01) (.01)

Mean dep var 1.38 1.38 1.44 1.44 .97 .97 .98 .98
R2 .01 .79 .01 .80 .01 .21 .00 .22
Controls ✓ ✓ ✓ ✓
Bandwidth 5 5 11 11 5 5 11 11
Obs 1313 1313 2639 2639 1313 1313 2639 2639

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.2: Effect of Alignment on Source of Revenue

Earmarked
transfers

Revenue
transfers

Taxes
& services

Public
debt

Other
revenues

Total
revenues

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

Panel A. Bandwith 5 pp N=1313

Political alignment .420∗∗ .0422 .0808 .287 .229 .121∗∗∗

(.18) (.07) (.10) (.36) (.15) (.05)

Control mean dep var 1.38 .33 .36 .61 .36 .56
% of revenues .22 .53 .062 .033 .15 1
R2 .79 .24 .22 .48 .41 .68

Panel B. Bandwith 11 pp N=2639

Political alignment .290∗∗ .0921∗ .0496 .0478 .0759 .103∗∗∗

(.12) (.05) (.07) (.23) (.09) (.03)

Control mean dep var 1.44 .35 .38 .60 .38 .57
% of revenues .22 .54 .059 .029 .15 1
R2 .80 .31 .18 .46 .39 .67

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.3: Effect of Alignment on Private Formal Employment and Earn-
ings

Private Employment Private Wages

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

Political alignment -.121** -.116** -.105*** -.0950** .00192 -.00213 .00159 -.00243
(.05) (.05) (.04) (.04) (.01) (.01) (.01) (.01)

Mean dep var .091 .091 .071 .071 .082 .082 .079 .079
R2 .01 .10 .01 .06 .00 .48 .00 .44
Controls ✓ ✓ ✓ ✓
Bandwidth 5 5 11 11 5 5 11 11
Obs 1294 1294 2587 2587 1297 1297 2595 2595

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.4: Effects on 100 × Probability of Employment by Formal and
Informal Sector

100 × Prob. of employed Emp. growth (98-08)

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

Panel A. Bandwith 5 pp

Political Alignment -3.384*** -3.412*** -.0765 -.0598
(1.06) (.93) (.08) (.06)

R2 .02 .10 .00 .27
Observations 1,004424 1,004424 467 467

Panel B. Bandwith 11 pp

Political Alignment -3.061*** -3.156*** -.0614 -.0347
(.95) (.85) (.04) (.03)

R2 .00 .24 .01 .20
Observations 2,102277 2,102277 945 945

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The estimates
include municipalities with close elections between 1998 and 2003. The outcome variables
are measure as a three year changes. Controls refers to state fixed effects, election-year fixed
effects, and baseline political characteristics (incumbency status, previous political align-
ment, previous political party). Mean dep var refers to the sample average of the outcome
variable for the non-aligned municipalities. Columns 3 and 4 use as outcome variable the
change in private municipal employment between the 2008 and 1998 round of the economic
census.
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Table A.5: Effects on 100 × Probability of Employment by Formal and
Informal Sector

Formal employment Informal employment Total employment

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

Panel A. Bandwith 5 pp N=1004424

Political alignment -2.360*** -2.100*** -1.024 -1.312 -3.384*** -3.412***
(.48) (.61) (.86) (.79) (1.06) (.93)

R2 .02 .15 .02 .10 .00 .24

Panel B. Bandwith 11 pp N=2102277

Political alignment -1.707*** -1.976*** -1.354* -1.180* -3.061*** -3.156***
(.42) (.39) (.70) (.69) (.95) (.85)

R2 .02 .15 .02 .10 .00 .24

Municipality FE ✓ ✓ ✓ ✓ ✓ ✓
Election Year × Year FE ✓ ✓ ✓ ✓ ✓ ✓
Individual × Year FE ✓ ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.6: Effect of Alignment by Pre-election Economic Cycle

Public Spending Priv Emp

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

Panel A. High pre-election growth

Political Alignment .113 .131** -.130** -.137**
(.08) (.06) (.06) (.06)

Control mean dep var .63 .63 .050 .050
R2 .01 .49 .01 .10
Observations 1198 1146 1248 1248

Panel B. Low pre-election growth

Political Alignment .155** .0934** -.0711 -.0670*
(.06) (.05) (.04) (.04)

Control mean dep var .51 .51 .089 .089
R2 .01 .52 .00 .09
Observations 1441 1441 1568 1568

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.

134



Table A.7: Effect of Alignment on Employment by Tradable and Non-
tradable

Private-Employment
Tradable Non-Tradable

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

Panel A. Bandwidth 5 pp, N= 1220

Political Alignment -.157** -.146** -.0145 -.0235
(.07) (.07) (.06) (.06)

Control mean dep var .020 .020 .15 .15
R2 .01 .09 .00 .07

Panel B. Bandwidth 11 pp, N= 2421

Political Alignment -.134*** -.139*** -.00995 .00153
(.05) (.05) (.04) (.04)

Control mean dep var -.0026 -.0026 .16 .16
R2 .01 .05 .00 .05

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.8: Effect of Alignment on Employment by Pre-election Share of
Government Dependent Sectors

Public Spending Priv Employment

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

Panel A. High share of GD sectors, N=1300

Political Alignment .134* .0995* -.0682 -.0754*
(.08) (.06) (.05) (.04)

Control mean dep var .57 .57 .067 .067
R2 .01 .50 .00 .08

Panel B. Low share of GD sectors, N=1275

Political Alignment .154* .114** -.110** -.118**
(.08) (.05) (.05) (.06)

Control mean dep var .56 .56 .077 .077
R2 .01 .50 .01 .12

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.9: Effect of Alignment on Consumption

Night lights
Electricity

consumption

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

Panel A. Bandwidth 5 pp
Political Alignment .0738* .0376 .0905 .0359

(.04) (.03) (.07) (.06)

Control mean dep var .028 .028 .11 .11
R2 .00 .75 .01 .12
Observations 1313 1313 887 887

Panel B. Bandwidth 11 pp
Political Alignment .0363 .0171 .0328 .000

(.03) (.02) (.05) (.05)

Control mean dep var .022 .022 .13 .13
R2 .00 .73 .00 .07
Observations 2638 2638 1704 1704

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.10: Effects on 100 × Probability of Being Employed, Unemployed
and Part of the Labor Force

Total employment Unemployment Labor force

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

Panel A. Bandwith 5 pp N=1004424

Political alignment -3.384*** -3.412*** .448 .534 -2.936*** -2.878***
(1.06) (.93) (.36) (.35) (.84) (.70)

R2 .00 .24 .00 .01 .00 .25

Panel B. Bandwith 11 pp N=2102277

Political alignment -3.061*** -3.156*** .509* .557* -2.552*** -2.599***
(.95) (.85) (.29) (.28) (.79) (.70)

R2 .00 .24 .00 .01 .00 .25

Municipality FE ✓ ✓ ✓ ✓ ✓ ✓
Election Year × Year FE ✓ ✓ ✓ ✓ ✓ ✓
Individual × Year FE ✓ ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.11: Effect of Alignment on Probability of Winning Subsequent
Elections

Prob of winning
next election

Prob of winning
next two elections

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

Panel A. Bandwidth 5 pp, N=1313
Political Alignment .0648 .0410 .0828 .0925

(.09) (.09) (.06) (.06)

Control mean dep var .25 .25 .077 .077
R2 .03 .15 .04 .19

Panel B. Bandwidth 11 pp, N=2639
Political Alignment .156** .134** .128*** .130***

(.06) (.06) (.05) (.05)

Control mean dep var .31 .31 .11 .11
R2 .03 .11 .03 .12

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.12: Effect of Alignment on Public Employment and Wages

Public
Employment

Public
Wage bill

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

Panel A. Bandwidth 5 pp, N= 1313

Political Alignment .309* -.0243 .208* .128
(.18) (.05) (.11) (.10)

Control mean dep var .46 .46 .51 .51
R2 .00 .90 .01 .32

Panel B. Bandwidth 11 pp, N= 2639

Political Alignment .191 -.00319 .121 .0935
(.14) (.05) (.08) (.07)

Control mean dep var .50 .50 .54 .54
R2 .00 .89 .00 .35

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.13: Effect of Alignment on Public Investment

Bandwith 5pp Bandwith 11pp

(1) (2) (3) (4)
Political Alignment .383 .406** .363 .282***

(.33) (.16) (.22) (.10)

Control mean dep var 1.20 1.20 1.14 1.14
R2 .19 .19 .20 .20
Observations 1313 1313 2639 2639
Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.14: Effect of Alignment on Public Spending by Categories

Infrastructure
Investment

Service
Contracts

Subsidies
& Transfers

Public workers
salaries

Other
spending

Total
spending

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

Panel A. Bandwith 5 pp N=1313

Political alignment .406∗∗ .252∗∗ .270∗∗ .128 .0525 .121∗∗∗

(.16) (.11) (.11) (.10) (.09) (.05)

Control mean dep var 1.20 .28 .64 .51 .45 .56
% of spending .19 .15 .14 .32 .22 1
R2 .83 .42 .71 .36 .57 .68

Panel B. Bandwith 11 pp N=2639

Political alignment .282∗∗∗ .159∗∗ .0650 .0935 .0739 .103∗∗∗

(.10) (.07) (.08) (.07) (.06) (.03)

Control mean dep var 1.14 .31 .57 .54 .46 .57
% of revenues .20 .15 .14 .31 .21 1
R2 .81 .40 .69 .35 .54 .67

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.15: Effect of Alignment on Inputs of Infrastructure Spending:
Construction Jobs

Employment Wages

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

Panel A. Bandwidth 5 pp, N= 1313

Political Alignment -.211 -.0930 .299** .0769
(.16) (.15) (.15) (.06)

Control mean dep var .18 .18 .40 .40
% total jobs .10 .10
R2 .01 .16 .01 .77

Panel B. Bandwidth 11 pp, N= 2639

Political Alignment -.256** -.222** .111 .0366
(.10) (.10) (.09) (.04)

Control mean dep var .15 .15 .40 .40
% total jobs .11 .11
R2 .01 .12 .00 .64

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.16: Effect of Alignment on Outputs of Infrastructure Spending:
Stock of Public Infrastructure

∆ 1995-2010 log points difference

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

Public infrastructure
Sewerage service 2.765 0.841 0.551 -0.248

(3.575) (2.930) (2.369) (1.940)

Electric lighting 3.014 3.147 3.278* 2.368
(2.682) (2.808) (1.739) (1.721)

Piped water 5.398* 4.378 2.860 2.329
(2.840) (3.136) (1.907) (1.912)

Private assets
Overcrowding -2.620*** -1.925** -1.747** -1.320**

(0.982) (0.941) (0.706) (0.616)

Concrete floor 3.857 1.887 3.319* 1.594
(2.494) (2.395) (1.738) (1.600)

Observations 461 461 934 934

Controls ✓ ✓
Bandwith 5 5 11 11

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.17: Effect of Alignment on Homicides

Prob (Homicide>0) Homicide rate

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

Panel A. Bandwidth 5 pp, N= 1428

Political Alignment -.0599 .0313 -.178 .0963
(.05) (.05) (.16) (.15)

Control mean dep var .0054 .0054 -.099 -.099
R2 .00 .34 .00 .31

Panel B. Bandwidth 11 pp, N= 2871

Political Alignment -.0132 .0406 -.0840 .0754
(.04) (.04) (.11) (.11)

Control mean dep var .0081 .0081 -.086 -.086
R2 .00 .32 .00 .29

Controls ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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Table A.18: Effect of Alignment on Corruption

Audited Corruption Malfeaseance

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

Panel A. Bandwidth 5 pp

Political Alignment .0112 .0126 .111 .085 -.580*** -.455**
(.01) (.01) (.21) (.19) (.19) (.22)

Control mean dep var .017 .017 .30 .30 .35 .35
R2 .00 .15 .04 .53 .19 .69
Observations 4137 4134 83 83 83 83

Panel B. Bandwidth 11 pp

Political Alignment .00551 .00433 -.0774 -.0853 -.420*** -.439***
(.01) (.01) (.13) (.12) (.14) (.13)

Control mean dep var .018 .018 .30 .30 .22 .22
R2 .00 .15 .02 .40 .10 .42
Observations 8652 8640 186 186 186 186

Controls ✓ ✓ ✓

Note. This table reports the estimates of political alignment from equation (2). The sample
includes post electoral years of all municipalities with close elections during the period 1998-
2003. The outcome variables are measure as a three year changes. Controls refers to state
fixed effects, election-year fixed effects, and baseline political characteristics (incumbency
status, previous political alignment, previous political party). Mean dep var refers to the
sample average of the outcome variable for the non-aligned municipalities.
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A. Post-election Period

B. Pre-election Period

Figure A.9: Growth Rate of Earmarked Transfers and Governor’s Vote
Margin

Note. The lines correspond to the estimates of the outcome variable (defined in the y axis)
on the a third order polynomial of the governor’s vote margin. Each circle shows the mean
of the observations that correspond to the specific half percentage point bin.
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A. Post-election Period

B. Pre-election Period

Figure A.10: Growth Rate of Total Spending and Governor’s Vote Margin

Note. The lines correspond to the estimates of the outcome variable (defined in the y axis)
on the a third order polynomial of the governor’s vote margin. Each circle shows the mean
of the observations that correspond to the specific half percentage point bin.
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Figure A.11: Event Study Total Spending After Political Alignment

Note. This plot aggregate data into bins of half percentage points and estimate a third order
polynomial regression between the running variable and the bins on each side of the cut-off.
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A. Post-election Period

B. Pre-election Period

Figure A.12: Growth Rate of Formal Employment and Governor’s Vote
Margin

Note. The lines correspond to the estimates of the outcome variable (defined in the y axis)
on the a third order polynomial of the governor’s vote margin. Each circle shows the mean
of the observations that correspond to the specific half percentage point bin.
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Figure A.13: Event Study Formal Employment After Political Alignment

Note. This plot aggregate data into bins of half percentage points and estimate a third order
polynomial regression between the running variable and the bins on each side of the cut-off.
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A. Post-election Period

B. Pre-election Period

Figure A.14: Growth Rate of Wages and Governor’s Vote Margin

Note. The lines correspond to the estimates of the outcome variable (defined in the y axis)
on the a third order polynomial of the governor’s vote margin. Each circle shows the mean
of the observations that correspond to the specific half percentage point bin.
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Figure A.15: Staggered Elections and Variation in Political Alignment

Note. This figure is an example of two states who have election cycles at different calendar
years. The horizontal bar represent the governor’s term limit (six years), while the space
between squares is the mayoral term limit (three years). The vertical dashed represent elec-
tion dates. The colors of the bar and squares represent the parties who won of each state
and local election.
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Appendix B

Appendix Chapter 2

B.1 Figures and Tables

Figure B.1: Sources of Fiscal Revenues by Deciles of Total Revenues in
2015

Note. Calculations based on information from SIMBAD (State and Municipal System
Databases), National Institute of Statistics and Geography (INEGI).
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A. Share of Municipalities not Receiving Transfers by Type

B. Average Local Revenues Per-capita by Source

Figure B.2: FAIS Transfers 1990-2015

Note.Panel A plots the share of municipalities reporting to receive zero resources from FAIS.
Panel B plots the average value of per-capita transfers in constant prices, normalized to be
1 in 2005. Other public revenues include taxes, debt and unconditional cash transfers
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Figure B.3: Per-capita Household Income Growth Across Municipalities,
Various Percentiles of the Distribution, 2000–14

Note. numbers reported are average across municipalities. The index shows the changes in
a given percentile of the municipal household income per capita distribution. Municipalities
at the nth percentile in 2000 and 2014 do not necessarily correspond. Source: Calculations
using the poverty maps of 2000, 2005, 2010, and 2014.
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Figure B.4: Percentage of Municipalities that Reduced Inequality, by
Income Group, 2000–14

Note. Calculations using the poverty maps of 2000, 2005, 2010, and 2014. Each quantile
group is approximately 112 municipalities.
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A. Prediction of Law Implied Transfer on Actual
Transfers

B. Distribution of the Mean-standardized Residual of
Law-implied FAIS Transfers

Figure B.5: Descriptive Statistics and Cross-Sectional Correlations

Note. The horizontal axis scale in logs but axis labels measure in constant pesos per capita
of 2014. The plotted values correspond to mean-standardized residuals from transfers on a
set of controls. Each color corresponds to a different specification: i) Purple, labeled as FE,
includes municipality and time fixed effects. ii) light blue, labeled as FE+ Controls, includes
the same set of fixed effects and two sets of time-varying controls: a) formula inputs, b)
pre-policy trends outcome trends for all our outcomes of interest.
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Table B.1: Heterogeneity: Impact of FAIS on Social Infrastructure by
Urban/Rural

Observed FAIS Transfers (2SLS)

All Urban Rural
(1) (2) (3)

Access to electric lighting 0.912*** 0.317 1.349**
(0.350) (0.410) (0.607)

[830] [425] [333]

Connection to sewerage 6.160*** 5.910*** 4.163**
(0.975) (0.925) (1.662)

[850] [385] [341]

Access piped water 4.945*** 6.173*** 3.656**
(0.951) (1.188) (1.473)

[855] [422] [348]

Housing (floor quality) 4.175*** 6.738*** 0.433
(0.742) (1.127) (1.116)

[761] [371] [332]

Access to sanitation -0.288 -0.772 -0.310
(0.586) (0.674) (0.949)

[815] [387] [346]

Controls
Municipality and year FE ✓ ✓ ✓
Dep. var pre-trends ✓ ✓ ✓

Observations 6123 2949 3063
Municipalities 2119 1020 1089

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports our baseline specification applied to the entire sample.
Column (2) reports our baseline specification for the subsample of municipalities with more than 15,000 inhabitants.
Column (3) reports our baseline specification for the subsample of municipalities with less than 15,000 inhabitants.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.2: First-Stage: Impact of Law-Implied-FAIS on Obseved FAIS

Observed FAIS
(1) (2) (3) (4)

Panel A: Baseline specification

Law-implied FAIS 0.903*** 1.006*** 0.966*** 0.975***
(0.006) (0.031) (0.033) (0.034)

Kleibergen-Paap Weak ID F-stat 23417 1055 844 839
R2 − within 0.34 0.34 0.34
Observations 6158 6158 6158 6158
Municipalities 2154 2154 2154 2154

Panel B: Sociodemographicmt controls

Law-implied FAIS 0.899*** 0.999*** 0.965*** 0.974***
(0.011) (0.031) (0.033) (0.034)

Kleibergen-Paap Weak ID F-stat 6744 1023 832 827
R2 − within 0.34 0.34 0.35
Observations 6158 6158 6158 6158
Municipalities 2154 2154 2154 2154

Panel C: Economicmt controls

Law-implied FAIS 0.898*** 1.002*** 0.958*** 0.968***
(0.010) (0.031) (0.033) (0.034)

Kleibergen-Paap Weak ID F-stat 8844 1021 827 820
R2 − within 0.34 0.35 0.35
Observations 6158 6158 6158 6158
Municipalities 2154 2154 2154 2154

Panel D: Adds Politicalmt controls

Law-implied FAIS 0.961*** 0.863*** 0.805*** 0.810***
(0.007) (0.031) (0.034) (0.034)

Kleibergen-Paap Weak ID F-stat 18803 752 572 555
R2 − within 0.58 0.59 0.59
Observations 6079 6079 6079 6079
Municipalities 2151 2151 2151 2151

Baseline Controls

Municipality & Year FE ✓ ✓ ✓
Formula inputs ✓ ✓
Pre-trends ✓

Note. This table presents estimates from regressing observed FAIS on law-implied FAIS transfers. Standard errors (in
parenthesis) are clustered at the municipality level. Panel A adds sequentially the controls of our baseline specification
across columns. The other panels add on top of that other set of time-varying controls. Panel B adds over the
specifications of panel A the following sociodemographic controls: proportion of the adult population by education
levels (primary, secondary and tertiary), the proportion of males and the dependency ratio. Panel C adds over the
specifications of panel A the following economic controls: proportion of workers by sector (agriculture, manufacturing,
construction, commerce, low-skill services and high skill services) and proportion of workers by type of occupation
(abstract non-routine task, routine task, manual task, and non-routine manual tasks). In column (3) we use the assets
poverty rate as a reference outcome to define the control used for pre-trends; results are robust to using any other
outcome of interest as reference.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.3: Correlation Between FAIS and Pre-policy Pretrends

Coefficient Estimates
Law-implied FAIS

No controls Formula’s input Summary
controls Statistics

(1) (2) (3)

Panel A: Social Infrastructure

Access to electric lighting 0.776*** (0.033) 0.069 (0.080) 1.387 (1.360)

Connection to sewerage -0.004*** (0.000) 0.006*** (0.001) 0.015 (0.015)

Access piped water 0.669*** (0.037) -0.194* (0.101) 1.426 (1.607)

Housing (floor quality) 0.005*** (0.000) 0.003*** (0.001) 0.008 0.011)

Access to sanitation 0.012*** (0.000) 0.002* (0.001) 0.027 (0.020)

Panel B: Poverty and mean household income

Mean household income (log) -0.017*** (0.001) -0.001 (0.003) -0.050 (0.042)

Food poverty rate 0.658*** (0.041) 0.097 (0.111) 0.289 (1.810)

Capabilities poverty rate 0.624*** (0.041) 0.157 (0.110) 0.268 (1.761)

Assets poverty rate 0.467*** (0.037) 0.192** (0.096) 0.213 (1.466)

Panel C: Inequality

Gini index -0.213*** (0.019) 0.097** (0.048) -0.408 (0.746)

Income Ratio 90/10 0.000 (0.010) 0.059** (0.023) -0.028 (0.383)

Income Ratio 50/10 0.005*** (0.002) 0.015*** (0.004) -0.004 (0.059)

Income Ratio 90/50 -0.007*** (0.002) 0.006 (0.004) -0.014 (0.066)

Observations 2155 2155 2155

Note. Table entries in columns (1) and (2) correspond to separate regressions of an outcome, listed on the leftmost
column, and our instrument in column titles. Outcome variables were measured as annual change between 1990 and
2000s. Coefficient estimates and robust standard errors (in parenthesis) correspond to cross-sectional regressions.
Column (1) shows the unconditional correlation between the pre-policy trends and our instrument. Column (2) adds
the formula’s inputs as controls. Column (3) shows the mean and standard deviation of the pre-policy trends, measure
as the average annual difference between 2000’s and 1990 values.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.4: Impact of FAIS on Social Infrastructure

Observed Law-implied Observed

FAIS FAIS FAIS

(OLS) (RF) (2SLS)

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

Access to electric lighting 0.460** 0.820** 1.171*** 0.912*** 1.003**
(0.191) (0.357) (0.374) (0.350) (0.427)

[–] [–] [844] [830] [598]

Connection to sewerage 1.722*** 6.207*** 6.219*** 6.160*** 7.698***
(0.486) (0.966) (0.978) (0.975) (1.170)

[–] [–] [844] [850] [600]

Access piped water 1.226*** 4.634*** 4.525*** 4.945*** 5.729***
(0.407) (0.954) (0.952) (0.951) (1.140)

[–] [–] [844] [855] [596]

Housing (floor quality) 3.843*** 3.816*** 4.792*** 4.175*** 4.832***
(0.510) (0.700) (0.727) (0.742) (0.893)

[–] [–] [844] [855] [596]

Access to sanitation -0.346 -0.308 -0.447 -0.288 -0.388
(0.265) (0.573) (0.550) (0.586) (0.721)

[–] [–] [844] [815] [582]

Controls
Municipality and year FE ✓ ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓ ✓
Dep. var pre-trends ✓ ✓
Fiscal revenues ✓

Observations 6143 6143 6123 6123 6107
Municipalities 2154 2154 2119 2119 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports OLS estimates of observed FAIS on outcomes of interest.
Column (2) reports reduce form estimates of law-implied FAIS. Column (3) to (5) reports instrumental variable
estimates of observed FAIS instrumented by law-implied FAIS. Column (3) includes standard controls, Column (4)
has as additional control trends of the outcome of interest for the pre-policy period (1990-2000) interacted with year
dummies. Column (5) includes time varying measures of all other source of municipal revenues: taxes, unconditional
transfers and other conditional transfers.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.5: Impact of FAIS on Poverty and Mean Income

Observed Law-implied Observed

FAIS FAIS FAIS

(OLS) (RF) (2SLS)

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

Mean household income (log) 0.028*** 0.019 0.041** 0.027 0.024
(0.010) (0.019) (0.020) (0.019) (0.024)

[–] [–] [844] [837] [580]

Food poverty rate -0.021 -0.286 -1.196 -0.542 -0.354
(0.478) (0.866) (0.883) (0.868) (1.067)

[–] [–] [844] [845] [591]

Capabilities poverty rate -0.373 -0.494 -1.378 -0.795 -0.611
(0.481) (0.867) (0.880) (0.869) (1.066)

[–] [–] [844] [844] [588]

Assets poverty rate -1.032** -0.558 -1.219 -0.875 -0.689
(0.434) (0.776) (0.783) (0.784) (0.954)

[–] [–] [844] [839] [579]

Controls
Municipality and year FE ✓ ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓ ✓
Dep. var pre-trends ✓ ✓
Fiscal revenues ✓

Observations 6143 6143 6123 6123 6107
Municipalities 2154 2154 2119 2119 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports OLS estimates of observed FAIS on outcomes of interest.
Column (2) reports reduce form estimates of law-implied FAIS. Column (3) to (5) reports instrumental variable
estimates of observed FAIS instrumented by law-implied FAIS. Column (3) includes standard controls, Column (4)
has as additional control trends of the outcome of interest for the pre-policy period (1990-2000) interacted with year
dummies. Column (5) includes time varying measures of all other source of municipal revenues: taxes, unconditional
transfers and other conditional transfers.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.6: Impact of FAIS on Inequality

Observed Law-implied Observed

FAIS FAIS FAIS

(OLS) (RF) (2SLS)

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

Gini index 1.113*** 1.658*** 1.870*** 1.805*** 2.053***
(0.222) (0.433) (0.447) (0.443) (0.545)

[–] [–] [844] [836] [584]

Income Ratio 90/10 0.388*** 0.195 0.229 0.231 0.242
(0.078) (0.150) (0.154) (0.154) (0.186)

[–] [–] [844] [838] [592]

Income Ratio 50/10 0.082*** 0.021 0.028 0.028 0.026
(0.015) (0.028) (0.029) (0.029) (0.035)

[–] [–] [844] [832] [586]

Income Ratio 90/50 0.071*** 0.100*** 0.109*** 0.108*** 0.124***
(0.015) (0.030) (0.031) (0.031) (0.037)

[–] [–] [844] [837] [591]

Controls
Municipality and year FE ✓ ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓ ✓
Dep. var pre-trends ✓ ✓
Fiscal revenues ✓

Observations 6143 6143 6123 6123 6107
Municipalities 2154 2154 2119 2119 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports OLS estimates of observed FAIS on outcomes of interest.
Column (2) reports reduce form estimates of law-implied FAIS. Column (3) to (5) reports instrumental variable
estimates of observed FAIS instrumented by law-implied FAIS. Column (3) includes standard controls, Column (4)
has as additional control trends of the outcome of interest for the pre-policy period (1990-2000) interacted with year
dummies. Column (5) includes time varying measures of all other source of municipal revenues: taxes, unconditional
transfers and other conditional transfers.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.7: Impact of FAIS on the Income Distribution Percentiles

Observed Law-implied Observed

FAIS FAIS FAIS

(OLS) (RF) (2SLS)

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

10 pctle -0.023** -0.024 -0.007 -0.023 -0.030
(0.011) (0.020) (0.021) (0.020) (0.025)

[–] [–] [844] [847] [594]

20 pctle -0.010 -0.023 -0.005 -0.020 -0.029
(0.010) (0.018) (0.019) (0.019) (0.023)

[–] [–] [844] [848] [591]

30 pctle 0.000 -0.017 0.000 -0.013 -0.022
(0.009) (0.018) (0.018) (0.018) (0.022)

[–] [–] [844] [847] [590]

40 pctle 0.008 -0.011 0.006 -0.006 -0.013
(0.009) (0.017) (0.018) (0.018) (0.022)

[–] [–] [844] [845] [588]

50 pctle 0.015* -0.003 0.014 0.003 -0.004
(0.009) (0.018) (0.018) (0.018) (0.022)

[–] [–] [844] [842] [586]

60 pctle 0.023** 0.006 0.022 0.012 0.007
(0.010) (0.018) (0.018) (0.018) (0.022)

[–] [–] [844] [840] [585]

70 pctle 0.030*** 0.016 0.032* 0.023 0.019
(0.010) (0.019) (0.019) (0.019) (0.023)

[–] [–] [844] [837] [584]

80 pctle 0.037*** 0.029 0.045** 0.036* 0.035
(0.010) (0.020) (0.020) (0.020) (0.024)

[–] [–] [844] [835] [582]

90 pctle 0.045*** 0.046** 0.065*** 0.055** 0.057**
(0.011) (0.022) (0.022) (0.022) (0.027)

[–] [–] [844] [833] [581]

Controls
Municipality and year FE ✓ ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓ ✓
Dep. var pre-trends ✓ ✓
Other sources of public revenues ✓

Observations 6143 6143 6123 6123 6107
Municipalities 2154 2154 2119 2119 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports OLS estimates of observed FAIS on outcomes of interest.
Column (2) reports reduce form estimates of law-implied FAIS. Column (3) to (5) reports instrumental variable
estimates of observed FAIS instrumented by law-implied FAIS. Column (3) includes standard controls, Column (4)
has as additional control trends of the outcome of interest for the pre-policy period (1990-2000) interacted with year
dummies. Column (5) includes time varying measures of all other source of municipal revenues: taxes, unconditional
transfers and other conditional transfers.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.8: Heterogeneity: Impact of FAIS on Poverty and Mean Income
by Urban/Rural

Observed FAIS Transfers (2SLS)

All Urban Rural
(1) (2) (3)

Mean household income (log) 0.027 0.028 -0.013
(0.019) (0.023) (0.032)

[837] [400] [341]

Food poverty rate -0.542 -1.692* 1.709
(0.868) (1.017) (1.439)

[845] [406] [345]

Capabilities poverty rate -0.795 -1.544 1.481
(0.869) (1.059) (1.420)

[844] [405] [344]

Assets poverty rate -0.875 -0.789 1.081
(0.784) (1.034) (1.261)

[839] [402] [343]

Controls
Municipality and year FE ✓ ✓ ✓
Dep. var pre-trends ✓ ✓ ✓

Observations 6123 2949 3063
Municipalities 2119 1020 1089

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports our baseline specification applied to the entire sample.
Column (2) reports our baseline specification for the subsample of municipalities with more than 15,000 inhabitants.
Column (3) reports our baseline specification for the subsample of municipalities with less than 15,000 inhabitants.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.9: Heterogeneity: Impact of FAIS on Inequality by Urban/Rural

Observed FAIS Transfers (2SLS)

All Urban Rural
(1) (2) (3)

Gini index 1.805*** 0.713 2.267***
(0.443) (0.624) (0.687)

[836] [409] [337]

Income Ratio 90/10 0.231 -0.102 0.347
(0.154) (0.216) (0.236)

[838] [404] [338]

Income Ratio 50/10 0.028 -0.094** 0.079*
(0.029) (0.041) (0.043)

[832] [406] [337]

Income Ratio 90/50 0.108*** 0.075* 0.110**
(0.031) (0.044) (0.047)

[837] [402] [339]

Controls
Municipality and year FE ✓ ✓ ✓
Dep. var pre-trends ✓ ✓ ✓

Observations 6123 2949 3063
Municipalities 2119 1020 1089

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost column, on the independent
variable specified in the column titles. Observations are the same across specifications that are in the same column. All
monetary variables (intergovernmental transfers and household per-capita income percentiles) are in logs, coverage and
poverty headcount variables are in percentage points. Standard errors (in parentheses) are clustered at the municipality
level to reflect the design effect and the autocorrelation of shocks over time. 2SLS estimates report the Kleibergen-
Paap rk Wald F-statistic [in brackets]. Column (1) reports our baseline specification applied to the entire sample.
Column (2) reports our baseline specification for the subsample of municipalities with more than 15,000 inhabitants.
Column (3) reports our baseline specification for the subsample of municipalities with less than 15,000 inhabitants.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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B.2 Online Appendix

B.2.1 Fondo de Aportaciones para la Infraestructura Social - FAIS

FAIS Spending Rules

Local governments can use FAIS resources in a wide array of public investment

projects. These projects are listed in the operational guideline of the FAIS. The list

covers more than 200 different projects under several modalities that are classified

in 7 categories: education, health, housing, social assistance, urbanization, water and

sanitation and others.

The following table groups the potential projects by category, modality and associ-

ated social deprivation from the FAIS’ service Catalog. For some spending categories

marked with * (medical stall, equipment and medicine supply), the fund can be

invested if resources for the operation of the dental or health centers are provided by

the federal government. Municipalities must spend at least 40 percent of the fund in

direct projects (listed in Panel A) while the rest can be invested under their discretion.
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Table B.10: FAIS Spending Rules Catalog

Classification Subclassification Modality Social Deprivation

Panel A. Type of Spending: Direct (D)

Education School meals (pre, pri, sec) C/Ex/M/Eq Access to food
Classrooms, Restrooms (pre, pri, sec, prep) C/Ex/M/Eq Educational gap

Health Dental clinic* C/Ex/M/Eq Access to health

Health clinic* C/Ex/M/Eq Access to health services

Housing Rooms/Bathrooms/Kitchen C Quality and space of the dwelling
Quality materials of the dwelling (walls, cement floor, roof) C Quality and space of the dwelling
Connection to drainage C Quality and space of the dwelling
Ecological cookstoves Eq Quality and space of the dwelling

Social Assistance Community kitchens C/Ex/M/R Access to food
Urbanization Connection to electricity C/I/Ex/M/S Basic services

Water and Sanitation Connection to water supply C Basic services
Sump pump M/R/Eq Quality and space of the dwelling
Drinking water (tank, wells, network, cistern) C/M/S/R/Eq Basic services
Water treatment plant C/M/S/R/Eq Basic services
Storm drain/sewer C/Ex/M/R Basic services
Noria C/M/R/Eq Basic services
Artesian aquifer C/M/R/Eq Basic services
Absorbing well C/Ex/M Quality and space of the dwelling
Septic tanks connected to sewage C/Ex/M Quality and space of the dwelling

Panel B. Type of Spending: Indirect (I)

Education Basic services (pre, pri, sec, prep) C/Ex/M/Eq Educational gap
Water and Sanitation Sewerage system R/C/Ex/M Basic services

Panel C. Type of Spending: Complement (C)

Education Fences (pre, pri, sec, prep) C/Ex/M
Social Assistance Shelters C/Ex/Eq

Others Agricultural infrastructure C/Ex/M/R
Infrastructure for handcrafts C/Ex/M/R

Urbanization Roads, Streets, Highways C/Ex/M/R
Sidewalks, Fords, Retaining walls, Signage C/Ex/M/R
Street lighting C/Ex/M
Infrastructure for the access of people with disabilities C/Ex/M/R

Note.Each pair of Classification and sub-classification defines an authorized line of spending
authorized by FAIS spending catalog. Type abbreviations: Direct (D), Indirect (I), Com-
plements (C.) and Specials (S)-most commonly used for natural disasters emergencies-.
Modality abbreviations: C means construction, Eq means equipment, Ex means extension,
I means installation, M means maintenance, R means rehabilitation, S means substitution,
pre means preschool, pri means primary school, sec means secondary school and prep means
high school. Source: Lineamientos Generales para la operación del FAIS (Anexo 1), February
14, 2014 https://ww.dof.gob.mx/notadetalle.php?codigo = 5332721fecha = 14/02/2014.
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FAIS Allocation Formula

This annex describes the details about the formula presented in the Article 34 added

to the Fiscal coordination law in December 29 of 1997. The formula computes for

every household a deprivation mass index that is based on the nonlinear combination

of 5 dimensions indexed by g = {1, 2, 3, 4, 5}. The formula will be computed every

year t using the latest available population census indexed by k. This implies a one to

one mapping between t and k defined by k(t). Although in our identification strategy

we use this notation, for simplicity we will drop any time subscript that index the

round of population census used for the computations.

The formula that describes the deprivation mass at household level from the latest

population census is as follows

Dj =
∑
g

ωgfg(W
g
j )

Where Dj is the deprivation mass of household j in the population census. ωg is

the policy weight for characteristic g and W g
j is a vector of household characteristics

used to compute the dimension g for household j. A specific function fg(.) is applied

to W g
j . Below we describe for each dimension the weights–ωg, functions–fg(.), and

variables–W g
j employed to compute the household deprivation mass for each dimen-

sion

Household per-capita income– This dimension has a weight of ω1 = 0.46.

It use as characteristic the household per-capita income as input and compute a

poverty gap measure. To do so, it requires an extreme poverty line defined every year

t by the Secretary of Development lt . This line is expressed in real values of the year

of the latest population census available k(t). We apply the formula as follows:

170



lt −W 1
j

lt

Where W 1
j correspond to household per-capita income. Then we apply the fol-

lowing stepwise function to the poverty gap

f1(W
1
j ) =



−0.5 if
lt−W 1

j

lt
< −9

lt−W 1
j

lt
× 1

18
if −9 <

lt−W 1
j

lt
< 0

lt−W 1
j

lt
if

lt−W 1
j

lt
≥ 0

Household education level– This dimension has a weight of ω2 = 0.125. It is

built with the relation between the education of each household member ij with

respect to its age as follows

Eij =
yrs of educationij

Norm ( ageij)
× 1(literacyij)

where Norm(ageij) is the normative of the years of education an individual of a

specific age should have. Eij is equal to zero for iliterate household members older

than 15 years old. Once 1 − Eij is obtained for each individual ij, it is evaluated in

their corresponding step function f2() defined below:

f2(Eij) =


(1− Eij)× 1

7.33
if 1− Eij < 0

1− Eij if 1− Eij ≥ 0

To aggregated at household level, we take the average of household members for

who Eij has been computed. When controlling for these characteristics in our main
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estimates, we will control for the average years of education of people higher than 15

years old and for proportion of illiterate people.

Household crowding– This indicator has a weight of ω3 = 0.2386. It measures

whether the occupancy of a dwelling exceeds a benchmark capacity, defined as three

people per bedroom. The dimension measure is defined as follows

W 3
j =

3Bj

Nj

where Bj and Nj is the number of bedrooms and household members in household

j. This measure is normalized by the following step-wise function:

f3(W
3
j ) =


−0.5

75
×W 3

j if 1−W 3
j < 0

1−W 3
j if 1−W 3

j ≥ 0

Access to Sewerage– This indicator has a weight of ω4 = 0.0608. It creates a

mapping between each type of sewerage connection W 4
j into a score as follows:

f4(W
4
j ) =



1− 1.5 if main network

1− 1 if septic tank

1− 0.5 if tubewell or borehole

1− 0.3 if surface water (river, dam, etc )

1− 0 if notsewearage system
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Electricity or gas to cook– This indicator has a weight of ω5 = 0.114. This indicator

measures whether the household has either electricity or an adequate fuel to cook.

The vector of characteristics that are used for this indicator is W 5
j . Each household

is assigned an specific numeric value according to the following mapping:

f5(W
5
j ) =



1− 1 if access to electricity

1− 1 if cook with gas

1− 0.5 if cook with oil

1− 0.3 if cook with wood

1− 0 if cook with charcoal

To aggregate at municipality level, the formula compute a weighted aggregate of

the deprivation mass of each household only for those households which are considered

poor under the deprivation mass measured

Dm =
∑
j∈m

D2
j × membersj × 1(Dj > 0)
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Sources of Variation in FAIS Formula

The change of the formula over time is due to three sources of variation: First, the

total FAIS pot at national level; second, changes in the poverty line that affects

the formula; third, changes in round of the population census used to compute the

formula.

Figure B.6: Deviation from Historical Share of FAIS Across States (2001-
2015)

Note. The Figure plots the distribution of the share of transfer that corresponds to each
state according to the FAIS formula. The figure plots the distribution of the demeaned
shares across years by state (2002-2014). Source: State FAIS formula values are collected
from the Official Federal Gazette publication made on October of every year.

The above shows the time variation at state level of the share of FAIS transfers.

By plotting the shares we isolate over time variation that we obtain from changes
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in the FAIS’ pot at national level. In case the census shock were the only important

source of variation we should observe a bi-modal distribution, with two points, before

and after the census shock. As it can be seen this is not the case, which means we also

get identification from variation in the national poverty line that affects the formula.

Notice that our specification we control by formula’s inputs, which means that

the variation that we exploit from changing the population census used to compute

the formula correspond to the non-linear implications of changing formula’s inputs.

Figure below shows the value of the poverty line updated every year by the Federal

government. This update affects differently each municipality according to the height

of the household income distribution around the poverty line.1

Figure B.7: Poverty Line Used to Allocate FAIS Transfers

Note. The Figure shows the poverty line used to compute the formula on a yearly basis.
We did not include the 2001 poverty line (Mex$1097.859) for visualization purposes. Our
estimation sample includes FAIS resources allocated between 2002-2014.

1Remember the poverty defines the first dimension score, which has the largest weight in
the deprivation mass at the household level.
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B.2.2 Public Finance in Mexico

Revenues and Spending Categories in Public Finance Data

The National Institute of Statistics and Geography (INEGI) compiles all administra-

tive records on the source and use of all financial resources in municipalities. This

information is openly available through the State and Municipal System Databases

(SIMBAD) on the INEGI website. The Figure below presents the maximum degree

of disaggregation of public accounts at the municipal level available in SIMBAD.

Figure B.8: Fiscal Accounts, Municipal Level
Note. Constructed using SIMBAD (State and Municipal System Databases), National Insti-
tute of Statistics and Geography (INEGI).
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In our estimations we control for all other sources of fiscal revenues groped in the

following categories:

• Own revenues: Includes revenues from taxes, contributions to social security,

products, and uses fees and charges

• Unconditional transfers: federal participation resources (known as Ramo 28)

• Conditional transfers: federal contribution (known as Ramo 33), here we include

all transfer from Ramo 33 except those that correspond to FAIS.

• Other revenues: They usually come from resources not spent in previous years

or other financial instruments

Intergovernmental Transfers

Below a short description of how the main intergovernmental transfers work in

Mexico. The idea is to provide evidence that the bulk of public spending allocated

to municipalities does not follow similar rules than FAIS providing arguments for a

exclusion restriction of our the FAIS formula.

Non-earmarked Transfers: Ramo 28 - Participaciones Federales

• Fondo General de Participaciones (FGP) - General Participation Fund. Alloca-

tion of resources to states, based on:

– Allocation received in 2007

– Economic growth

– Tax collection effort

– Size of the population
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At least 20% of the fund allocated to the state will be directly for the munici-

palities.

• Fondo de Fomento Municipal (FFM) - Municipal Development Fund. Allocation

of resources is based on:

– Allocation received in 2013

– The surplus of each year with respect to 2013 is assigned:

∗ 70% according to the growth in local collection of property taxes, water

rights and the size of the population

∗ 30% according to the growth in the collection of the property tax for

municipalities where the state government of was responsible for the

administration of the tax on behalf of the municipality

• Fondo de Fiscalización y Recaudación - Audit and Collection Fund Allocation

of resources to states, based on:

– Allocation received in 2013

– The surplus of each year with respect to 2013 is allocated according to the

evolution of:

∗ Audit indicators

∗ Tax collection growth in each state

At least 20% of the fund allocated to the state will be directly for the

municipalities.

• Fondo de Extracción de Hidrocarburos (FEXHI) - Fuel Extraction Fund. The

fund is distributed to oil-producing states according to:
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– share of the total value of the gross extraction of fuel

– extraction value of associated gas and non-associated gas

At least 20% of the fund allocated to the state will be directly for the

municipalities.

Earmarked Transfers: Ramo 33 - Aportaciones Federales

• Fortalecimiento de los Municipios (FORTAMUN) - Strengthening of Municipal-

ities Fund Allocation of resources to states, based on:

– 75% is assigned according to the resident population

– 25% based on the floating population

• Earmarked Transfers: Conditional Cash Transfer - Prospera

– Selection of localities based on the marginalization index and social

backwardness index (education, health, basic services and quality of the

dwelling)

– Selection of eligible households within selected localities using proxy means

test. The set of variables include: demographics, schooling, labor, access to

social security, food access, access to health services, other income, char-

acteristics of the dwelling, assets and social backwardness index at the

municipal level.

Although it also focus on measures alike to FAIS index its computation

is based on principal components with several different components than

FAIS. Also since it use a PCA, it results form a linear o=combination of

household characteristics.
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B.2.3 Pre-trends

Table B.11: Pre-trends: Impact of FAIS on Social Infrastructure

Observed FAIS Transfers (2SLS)

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

Access to electric lighting 1.171*** 0.912*** 1.430*** 1.342***
(0.374) (0.350) (0.445) (0.437)

[844] [830] [600] [602]

Connection to sewerage 6.219*** 6.160*** 7.625*** 7.883***
(0.978) (0.975) (1.181) (1.198)

[844] [850] [594] [592]

Access piped water 4.525*** 4.945*** 5.354*** 5.485***
(0.952) (0.951) (1.159) (1.148)

[844] [855] [596] [593]

Housing (floor quality) 4.792*** 4.175*** 2.778*** 2.814***
(0.727) (0.742) (0.740) (0.755)

[844] [761] [579] [577]

Access to sanitation -0.447 -0.288 -0.388 -0.495
(0.550) (0.586) (0.598) (0.646)

[844] [815] [596] [600]

Controls
Municipality and year FE ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓
Pre-trends Control
∆Y 2000

m × 1(year = t) ✓
∆Y t−1

m ✓
Ym,t−1 ✓

Observations 6123 6123 6107 6107
Municipalities 2119 2119 2118 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the independent variable specified in the column titles. Observations are the same
across specifications that are in the same column. All monetary variables (intergovernmental
transfers and household per-capita income percentiles) are in logs, coverage and poverty
headcount variables are in percentage points. Standard errors (in parentheses) are clustered
at the municipality level to reflect the design effect and the autocorrelation of shocks over
time. 2SLS estimates report the Kleibergen-Paap rk Wald F-statistic [in brackets]. Column
(1) reports our baseline specification not accounting by pre-trends. Column (2) corresponds
to our baseline specification, it controls by pre-trend using the annual change in the outcome
of interest between 1990-2000 interacted with a year dummy. Column (3) controls by pre-
trends using the predicted level of the outcome of interest under linear trends assumption.
Column (4) controls by pre-trends using the lagged value of the outcome of interest.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.12: Pre-trends: Impact of FAIS on Poverty and Mean Income

Observed FAIS Transfers (2SLS)

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

Mean household income (log) 0.041** 0.027 0.047* 0.060**
(0.020) (0.019) (0.024) (0.024)

[844] [837] [590] [590]

Food poverty rate -1.196 -0.542 -1.605 -2.493**
(0.883) (0.868) (1.112) (1.124)

[844] [845] [598] [597]

Capabilities poverty rate -1.378 -0.795 -1.911* -2.675**
(0.880) (0.869) (1.100) (1.110)

[844] [844] [596] [597]

Assets poverty rate -1.219 -0.875 -1.752* -2.174**
(0.783) (0.784) (0.966) (0.971)

[844] [839] [594] [597]

Controls
Municipality and year FE ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓
Pre-trends Control
∆Y 2000

m × 1(year = t) ✓
∆Y t−1

m ✓
Ym,t−1 ✓

Observations 6123 6123 6107 6107
Municipalities 2119 2119 2118 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the independent variable specified in the column titles. Observations are the same
across specifications that are in the same column. All monetary variables (intergovernmental
transfers and household per-capita income percentiles) are in logs, coverage and poverty
headcount variables are in percentage points. Standard errors (in parentheses) are clustered
at the municipality level to reflect the design effect and the autocorrelation of shocks over
time. 2SLS estimates report the Kleibergen-Paap rk Wald F-statistic [in brackets]. Column
(1) reports our baseline specification not accounting by pre-trends. Column (2) corresponds
to our baseline specification, it controls by pre-trend using the annual change in the outcome
of interest between 1990-2000 interacted with a year dummy. Column (3) controls by pre-
trends using the predicted level of the outcome of interest under linear trends assumption.
Column (4) controls by pre-trends using the lagged value of the outcome of interest.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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Table B.13: Pre-trends: Impact of FAIS on Inequality

Observed FAIS Transfers (2SLS)

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

Gini index 1.870*** 1.805*** 2.499*** 2.395***
(0.447) (0.443) (0.563) (0.561)

[844] [836] [584] [584]

Income Ratio 90/10 0.229 0.231 0.308 0.262
(0.154) (0.154) (0.190) (0.189)

[844] [838] [590] [591]

Income Ratio 50/10 0.028 0.028 0.041 0.035
(0.029) (0.029) (0.036) (0.036)

[844] [832] [590] [591]

Income Ratio 90/50 0.109*** 0.108*** 0.142*** 0.134***
(0.031) (0.031) (0.038) (0.038)

[844] [837] [587] [584]

Controls
Municipality and year FE ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓
Pre-trends Control
∆Y 2000

m × 1(year = t) ✓
∆Y t−1

m ✓
Ym,t−1 ✓

Observations 6123 6123 6107 6107
Municipalities 2119 2119 2118 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the independent variable specified in the column titles. Observations are the same
across specifications that are in the same column. All monetary variables (intergovernmental
transfers and household per-capita income percentiles) are in logs, coverage and poverty
headcount variables are in percentage points. Standard errors (in parentheses) are clustered
at the municipality level to reflect the design effect and the autocorrelation of shocks over
time. 2SLS estimates report the Kleibergen-Paap rk Wald F-statistic [in brackets]. Column
(1) reports our baseline specification not accounting by pre-trends. Column (2) corresponds
to our baseline specification, it controls by pre-trend using the annual change in the outcome
of interest between 1990-2000 interacted with a year dummy. Column (3) controls by pre-
trends using the predicted level of the outcome of interest under linear trends assumption.
Column (4) controls by pre-trends using the lagged value of the outcome of interest.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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B.2.4 External Validity

Table B.14: Descriptive Statistics of Baseline Characteristics by Weighting
Schemes

(1) (2) (3)
Observational OLS IV
Mean S.D Mean S.D Mean S.D

Marginalization Index 0.81 0.56 0.85 0.56 0.88 0.55
Proportion of males 0.48 0.03 0.48 0.03 0.49 0.03
Avg. Years of Educ 5.23 1.61 5.02 1.66 5.52 1.62
Age Dependece Ratio 0.43 0.05 0.44 0.05 0.42 0.05
% Earning 2 M/W or Less 72.37 16.46 74.62 16.55 68.10 19.18
Iliterate rate 18.11 11.60 20.37 12.60 15.63 11.38
% Without Primary Educ 46.07 15.04 47.86 16.01 42.96 15.63
% With Primary Educ 0.24 0.06 0.24 0.07 0.25 0.06
% With Secondary Educ 0.19 0.10 0.18 0.11 0.21 0.11
% With Tertiary Educ 0.05 0.05 0.04 0.05 0.05 0.05
% Without Electricity 9.76 11.92 10.55 12.87 8.39 10.79
% Without Piped Water 18.82 20.20 21.02 20.76 15.24 19.39
% Overcrowding 56.26 13.61 59.05 13.66 55.28 14.61
% With Dirt Floor 30.66 24.83 36.08 26.44 24.46 23.92
Abstract Non-routine Cognitive Tasks 0.07 0.05 0.06 0.05 0.07 0.05
Routine Cognitive Tasks 0.15 0.09 0.13 0.09 0.16 0.09
Routine Manual Tasks 0.66 0.16 0.69 0.17 0.65 0.15
Non-routine Manual Tasks 0.13 0.06 0.12 0.06 0.13 0.05
Agriculture 0.44 0.24 0.48 0.26 0.41 0.24
Manufacturing 0.14 0.11 0.14 0.12 0.16 0.13
Utilities and construction 0.09 0.06 0.09 0.06 0.09 0.05
Commerce 0.10 0.06 0.09 0.06 0.10 0.06
Services 0.23 0.12 0.21 0.12 0.24 0.12
Low Skilled Services 0.10 0.05 0.09 0.05 0.10 0.05
High Skilled Services 0.10 0.06 0.09 0.06 0.10 0.06
Public Administration 0.03 0.02 0.03 0.02 0.03 0.02
Officials with >12 Years of Educ 0.14 0.14 0.12 0.15 0.13 0.14
Observations 2119 2119 2119

Note.Means and standard deviations for baseline covariates from the 2000 population census.
The column of the observational sample refers to the unweighted average. The OLS and IV
columns correspond to weighted averages using regression-based weights of the corresponding
models. The weights of the IV model are estimated using a control function approach. The
weights are computed based on Aronow and Samii (2016). We include as controls time and
municipality fixed effect, formula’s inputs and pre-trends of all outcomes of interest.
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A. Observational vs OLS weights

B. Observational vs IV weights

Figure B.9: Difference in Means of Baseline Characteristics: Observational
vs Effective sample

Note.This figure presents the difference of means of baseline covariates from the 2000 pop-
ulation census. Each point represents the estimate of the difference in means and the line
the corresponding 95 percent confidence interval. All variables are standardized. Panel A
shows the difference in means between the observational sample and the OLS-weighted
sample. Panel B shows the difference in means between the observational sample and the
IV-weighted sample. IV model weights are estimated using a control function approach. The
weights are computed based on Aronow and Samii (2016). We include as controls time and
municipality fixed effects, formula’s inputs and pre-trends of all outcomes of interest.
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Table B.15: Descriptive Statistics of Main Sample

(1) (2) (3)
Main Sample Left Out Means Diff
Mean S.D Mean S.D Diff t

Marginalization Index 0.81 0.56 0.90 0.64 -0.09∗ (-2.30)
Proportion of males 0.48 0.03 0.48 0.03 0.00 (1.32)
Avg. Years of Educ 5.22 1.60 4.95 1.90 0.27∗ (2.34)
Age Dependece Ratio 0.43 0.05 0.44 0.06 -0.01∗∗∗ (-3.57)
% Earning 2 M/W or Less 72.51 16.44 76.67 17.48 -4.16∗∗∗ (-3.93)
Iliterate rate 18.21 11.64 19.96 14.31 -1.75∗ (-2.05)
% Without Primary Educ 46.17 15.02 48.09 17.62 -1.92 (-1.81)
% With Primary Educ 0.24 0.06 0.25 0.09 -0.02∗∗ (-3.13)
% With Secondary Educ 0.19 0.10 0.16 0.11 0.03∗∗∗ (3.97)
% With Tertiary Educ 0.05 0.05 0.04 0.07 0.01∗ (1.97)
% Without Electricity 9.78 12.05 11.69 15.47 -1.91∗ (-2.07)
% Without Piped Water 18.88 20.22 18.89 22.43 -0.01 (-0.01)
% Overcrowding 56.41 13.63 54.57 15.74 1.83 (1.94)
% With Dirt Floor 30.80 24.84 36.35 27.91 -5.54∗∗ (-3.29)
Abstract Non-routine Cognitive Tasks 0.07 0.05 0.06 0.06 0.01 (1.51)
Routine Cognitive Tasks 0.15 0.09 0.12 0.10 0.03∗∗∗ (4.87)
Routine Manual Tasks 0.66 0.16 0.71 0.18 -0.05∗∗∗ (-4.37)
Non-routine Manual Tasks 0.13 0.06 0.11 0.06 0.01∗∗∗ (3.78)
Agriculture 0.44 0.24 0.52 0.25 -0.08∗∗∗ (-4.95)
Manufacturing 0.14 0.11 0.12 0.11 0.02∗∗ (2.86)
Utilities and construction 0.09 0.06 0.09 0.07 0.00 (0.02)
Commerce 0.10 0.06 0.08 0.06 0.03∗∗∗ (6.67)
Services 0.23 0.12 0.19 0.14 0.03∗∗∗ (3.63)
Low Skilled Services 0.10 0.05 0.08 0.06 0.02∗∗∗ (4.48)
High Skilled Services 0.10 0.06 0.08 0.08 0.02∗∗∗ (3.57)
Public Administration 0.03 0.02 0.03 0.03 -0.00 (-1.58)
Officials with >12 Years of Educ 0.14 0.14 0.10 0.15 0.03∗∗∗ (3.72)
Observations 2135 307 2442

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the independent variable specified in the column titles. Observations are the same
across specifications that are in the same column. All monetary variables (intergovernmental
transfers and household per-capita income percentiles) are in logs, coverage and poverty
headcount variables are in percentage points. Standard errors (in parentheses) are clustered
at the municipality level to reflect the design effect and the autocorrelation of shocks over
time. 2SLS estimates report the Kleibergen-Paap rk Wald F-statistic [in brackets]. Column
(1) reports our baseline specification for comparison purposes. Column (2) and Column
(3) reports estimates from a specification that include as controls second and third order
polynomials of the formula inputs.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.
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B.2.5 MHT

Table B.16: FWER p-values: Impact of FAIS on All Outcomes by Family
Type

Estimates FWER p-values
Coef. S.E Anderson Wyoung

Panel A: Social Infrastructure
Access to electric lighting 0.927*** (0.344) [0.013] {0.004}

Connection to sewerage 6.041*** (0.950) [0.000] {0.001}

Access piped water 4.921*** (0.933) [0.000] {0.001}

Housing (floor quality) 4.478*** (0.736) [0.000] [0.001}

Access to sanitation -0.257 (0.572) [0.656] {0.151}

Panel B: Poverty and Mean Income

Mean household income (log) 0.026 (0.019) [0.303] {0.945}

Food poverty rate -0.548 (0.851) [0.531] {0.945}

Capabilities poverty rate -0.774 (0.853) [0.426] {0.945}

Assets poverty rate -0.806 (0.770) [0.426] {0.945}

Panel C: Inequality

Gini index 1.837*** (0.436) [0.000] {0.001}

Income Ratio 90/10 0.239 (0.151) [0.138] {0.060}

Income Ratio 50/10 0.029 (0.028) [0.287] {0.136}

Income Ratio 90/50 0.110*** (0.030) [0.001] {0.001}

Observations 6123

Municipalities 2119

Note. Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the variable specified in the column title. This table present the estimates of
our preferred specification, which corresponds to estimates of column 4 in Tables B.4, B.5
and B.6. Standard errors (in parentheses) are clustered at the municipality level to reflect
the design effect and the autocorrelation of shocks over time. Sharpened false discovery
rate (FDR) q-values following Anderson (2008) in [brackets]. Family-wise p-values based on
2,000 bootstraps of the free step-down procedure of Westfall and Young (1993) in {curly
brackets}. All monetary variables (intergovernmental transfers and household per-capita
income percentiles) are in logs, coverage and poverty headcount variables are in percentage
points.
* denotes significance at 10 pct., ** at 5 pct., and *** at 1 pct. level.using conventional
inference.
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Table B.17: Indeces: Impact of FAIS on ICW Index by Family type

Observed Law-implied Observed

FAIS FAIS FAIS

(OLS) (RF) (2SLS)

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

Social infrastructure index 0.042*** 0.071*** 0.102*** 0.077*** 0.086***
(0.009) (0.019) (0.020) (0.019) (0.023)

[–] [–] [844] [841] [605]

Poverty and mean income index -0.017 0.030 -0.001 0.021 0.038
(0.023) (0.045) (0.046) (0.046) (0.056)

[–] [–] [844] [845] [591]

Inequality index 0.201*** 0.175** 0.193*** 0.196*** 0.216**
(0.037) (0.071) (0.072) (0.073) (0.088)

[–] [–] [844] [836] [588]

Controls
Municipality and year FE ✓ ✓ ✓ ✓ ✓
Formula inputs ✓ ✓ ✓ ✓ ✓
Dep. var pre-trends ✓ ✓
Fiscal revenues ✓

Observations 6143 6143 6123 6123 6107
Municipalities 2154 2154 2119 2119 2118

Note.Table entries correspond to separate regressions of an outcome, listed on the leftmost
column, on the independent variable specified in the column titles. Observations are the same
across specifications that are in the same column. All the outcomes indices that aggregate
the information of all the variables that belong to a specific family. The infrastructure index
aggregates the information of access to electricity, connection to sewerage, access to water,
quality of floor and access to sanitation. The poverty index aggregates the information of the
inverse of log of per capita income and poverty rates measured by three poverty lines (food,
capabilities and assets). The inequality index aggregates the information of Gini index and
all income rations considered in the main results (90/10, 50/10 and 90/50). The index of
each family is a linear combination of all the variables that belong to each family where the
weights are based on Anderson (2008). Standard errors (in parentheses) are clustered at the
municipality level. All 2SLS estimates report the Kleibergen-Paap rk Wald F-statistic [in
brackets].
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Appendix C

Appendix Chapter 3

C.1 Figures and Tables

Panel A: Aggregate Spending Panel B: Shares by Categories

Figure C.1: Military Spending

Note. The national level statistics are calculated by aggregating the microdata on military
procurement contracts available from NARA and USA Spending. Spending is in real terms
by deflating the nominal value of a contract by the CPI. The classification of the spending
into the three categories is based on the Federal supply classification code. The statistics
are calculated by using more than 20 millions of new contracts or modifications of existing
contracts.
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Panel A: Total Spending Panel B: Spending in Goods

Panel C: Spending in Services Panel D: Spending in R&D

Figure C.2: Military Spending - Geographic Distribution

Note. The quartile to which a MSA belongs is assigned based on the average military
spending in real terms that the MSA receives over the period 1966−2019. The classification
of the spending into the three categories is based on the Federal supply classification code.
The maps only show the 296 MSAs included in our sample.
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Panel A: Total Spending Panel B: Spending in Goods

Panel C: Spending in Services Panel D: Spending in R&D

Figure C.3: Fiscal Multipliers - Earnings

Note. Panel A reports the estimates from equation (3.1). The remaining panels the esti-
mates from equation (3.2). We use the instrumental variable approach with the instrument
calculated as in equation (3.3). The unit of observations are MSAs in different years. The bal-
anced panel used for computing the estimates includes 296 MSAs for the period 1980−2015.
The instrument is calculated using observations between 1966 and 1980. Standard errors are
clustered at MSA-level. The shaded areas report the 90% confidence intervals.
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Panel A: Total Spending Panel B: Spending in Goods

Panel C: Spending in Services Panel D: Spending in R&D

Figure C.4: Fiscal Multipliers - Employment

Note. Panel A reports the estimates from equation (3.1). The remaining panels the esti-
mates from equation (3.2). We use the instrumental variable approach with the instrument
calculated as in equation (3.3). The unit of observations are MSAs in different years. The bal-
anced panel used for computing the estimates includes 296 MSAs for the period 1980−2015.
The instrument is calculated using observations between 1966 and 1980. Standard errors are
clustered at MSA-level. The shaded areas report the 90% confidence intervals.
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Figure C.5: Share of Spending in Labor-intensive Industries

Note. The classification of the spending into the three categories is based on the Federal
supply classification code. The classification between low and high labor-intensive industries
is based on the value added data collected from the BEA.
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Panel A: Total Spending Panel B: Spending in Goods

Panel C: Spending in Services Panel D: Spending in R&D

Figure C.6: “Outflow” Effects - Earnings

Note. Estimates are computed from equation (3.6). We use the instrumental variable
approach with the instrument calculated as in equation (3.7). The unit of observations are
MSAs in different years. The balanced panel used for computing the estimates includes 284
MSAs for the period 1980− 2015. The instrument is calculated using observations between
1966 and 1980. Standard errors are clustered at MSA-level. The shaded areas report the
90% confidence intervals.
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Panel A: Total Spending Panel B: Spending in Goods

Panel C: Spending in Services Panel D: Spending in R&D

Figure C.7: Private Consumption Crowding-out Effect

Note. The unit of observations are states in different years. The balanced panel used for
computing the estimates includes 51 states for the period 1998 − 2015. The instrument
is calculated using observations between 1966 and 1980. Standard errors are clustered at
state-level. The shaded areas report the 90% confidence intervals.
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Table C.1: Descriptive Statistics of Military Contracts by Components

All Goods Services R&D

Share of Spending (%) - 55 30 16

Share of Contracts (%) - 90 8.5 1.5

Mean (Thousand USD) 157 110 255 632

90%-to-50%-percentile Ratio 51 39 12 8

Share of Spending for Top 10% (%) 96 99 84 83

Note. The national level statistics are calculated by aggregating the microdata on military
procurement contracts available from NARA and USASpending.gov. Spending is in real
terms by deflating the nominal value of a contract by the CPI. The classification of the
spending into the three categories is based on the Federal supply classification code. The
statistics are calculated only using contracts in the 296 MSAs that compose our sample of
analysis.
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Table C.2: Descriptive Statistics of the Geographic Allocation by Compo-
nents

All Goods Services R&D

90%-to-50%-percentile Ratio 17 22 18 77

Share of Spending for Top 10% (%) 65 64 56 55

Note. These statistics are computed by using the 296 MSAs included in our sample.
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Table C.3: Estimates of Fiscal Multiplier - Earnings and Employment

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Dep Variable: Earnings

Panel A: Aggregate spending
Military Spending 0.212*** 0.515*** 0.561*** 0.629*** 0.587***

(0.074) (0.152) (0.167) (0.187) (0.168)
Panel B: spending by category
R&D Spending 0.305* 1.326*** 2.122** 2.986** 2.985**

(0.179) (0.482) (0.869) (1.270) (1.222)
Services Spending 0.345*** 0.652*** 0.718*** 0.831*** 0.810***

(0.101) (0.168) (0.168) (0.188) (0.186)
Goods Spending 0.097 0.101 -0.044 -0.135 -0.105

(0.079) (0.143) (0.153) (0.222) (0.194)

Test βk
g = βk

s = βk
rd [0.1360] [0.0113] [0.0029] [0.0038] [0.0025]

Dep Variable: : Employment

Panel C: Aggregate spending
Military Spending 0.131*** 0.284*** 0.316*** 0.344*** 0.322***

(0.043) (0.079) (0.093) (0.103) (0.091)
Panel D: spending by category
R&D Spending 0.167* 0.572*** 1.028** 1.446*** 1.428***

(0.101) (0.201) (0.401) (0.546) (0.548)

Services Spending 0.190*** 0.335*** 0.383*** 0.426*** 0.379***
(0.036) (0.063) (0.058) (0.061) (0.059)

Goods Spending 0.080 0.096 0.009 -0.021 0.012
(0.051) (0.091) (0.084) (0.110) (0.103)

Test βk
g = βk

s = βk
rd [0.218] [0.0563] [0.0012] [0.0017] [0.0078]

Observations 10,656 10,656 10,656 10,656 10,656
Number MSA 296 296 296 296 296

Note. Estimation sample for all specifications includes data from 1980-2015, with Observa-
tions=10656 and MSA=296. Panel A and C reports the IV estimates from equation (3.1).
Panel B and D reports the IV estimates from equation (3.2). Both specifications include
MSA and time fixed effects. Standard errors are clustered at MSA level. The symbols *, **,
and *** represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.4: Fiscal Multipliers by Labor Intensity - Earnings

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Panel A: Spending by Lab. Int.

Spending - High Intensity 0.065** 0.124*** 0.144*** 0.182*** 0.170***
(0.028) (0.029) (0.037) (0.045) (0.044)

Spending - Low Intensity 0.051 0.111 0.115 0.114 0.115
(0.037) (0.077) (0.083) (0.083) (0.085)

Panel B: Spending by Categ × Lab. Int.

Goods Spending - High Intensity 0.036 0.081* 0.119** 0.175* 0.144*
(0.036) (0.046) (0.059) (0.095) (0.084)

Services Spending - High Intensity 0.228* 0.396** 0.394*** 0.435** 0.436***
(0.122) (0.152) (0.151) (0.169) (0.163)

Goods Spending - Low Intensity 0.001 0.073 0.060 0.084 0.081
(0.030) (0.070) (0.073) (0.085) (0.082)

Services Spending - Low Intensity 0.308 0.483 0.776 0.804 0.884
(0.290) (0.417) (0.706) (0.596) (0.636)

R&D Spending 0.002 0.073 0.137** 0.302** 0.259**
(0.028) (0.059) (0.062) (0.121) (0.124)

Observations 3,978 3,978 3,978 3,978 3,978
Number MSA 221 221 221 221 221

Note. Standard errors are clustered at MSA level. The symbols *, **, and *** represent
the 10%, 5%, and 1% significance levels, respectively. The end-of-the-table statistics refer to
both panels.
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Table C.5: Entry and Exit Rates

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Dep Variable: Entry Rates

R&D Spending 0.072 -0.606 0.454 0.696 0.478
(0.516) (0.618) (0.569) (0.647) (0.558)

Services Spending 0.094 -0.015 0.069 -0.006 -0.008
(0.222) (0.179) (0.138) (0.168) (0.134)

Goods Spending 0.290 0.463** 0.168 0.165 0.205
(0.216) (0.195) (0.117) (0.157) (0.133)

Dep Variable: Exit Rates

R&D Spending 0.120 0.054 0.489 0.425 0.642
(0.456) (0.384) (0.459) (0.539) (0.617)

Services Spending -0.306 -0.396* -0.550** -0.543*** -0.522**
(0.266) (0.223) (0.227) (0.208) (0.218)

Goods Spending -0.057 -0.194 -0.180 -0.242 -0.336
(0.175) (0.176) (0.202) (0.235) (0.245)

Observations 10,655 10,655 10,655 10,655 10,655
Number MSA 296 296 296 296 296

Note. Standard errors are clustered at MSA level. The symbols *, **, and *** represent
the 10%, 5%, and 1% significance levels, respectively. The end-of-the-table statistics refer to
both panels.
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Table C.6: Innovation - Number of Patents

(1) (2) (3) (4) (5)
t t+1 t+2 t+3 t+4

R&D Spending -3.003 -2.756** -1.613* -1.861** -1.195
(2.007) (1.305) (0.912) (0.872) (0.976)

Services Spending 0.798 1.287 1.150 1.406 1.087
(1.362) (0.901) (1.104) (1.098) (1.035)

Goods Spending 0.195 0.842 0.715 1.085 0.927
(0.451) (0.566) (0.498) (0.664) (0.631)

Observations 6,528 6,528 6,528 6,528 6,528
Number MSA 204 204 204 204 204

Note. Standard errors are clustered at MSA level. The symbols *, **, and *** represent the
10%, 5%, and 1% significance levels, respectively.
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C.2 Online Appendix

C.2.1 Data

Military Spending Validation

This section discusses the quality of the DoD military procurement contract micro-

data, and we compare them with data previously used in the literature. Figure C.8

compares the aggregate military spending in nominal terms at national level by fiscal

years. We compare the aggregate military procurement spending derived from our

microdata with the ones calculated by Nakamura and Steinsson (2014a), Dupor and

Guerrero (2017a), and Demyanyk et al. (2019a). Overall, we conclude our data match

well the trend and the level of aggregate spending used in previous works.

Figure C.8: Military Spending Comparisons

Note. The period for the comparison matches the research design of the comparison studies.
Data for the comparison studies have been downloaded from their journal’s data repository.
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As our empirical specification uses variation in military spending at local level,

we also compare the level of spending at different geographically-disaggregated areas.

To this end, we regress

Spendoursl,t = βSpendcomp
l,t + αl + δt + εl,t

where Spendoursl,t represents the military spending from our data in locality l at time

t; Spendcomp
l,t is the spending for one of the comparison datasets; and αl and δt are

locality and time fixed effects, respectively.

Table C.7 reports the results of our comparison. In column 1, we disaggregate the

spending at state-level and compare our calculations with the data used by Nakamura

and Steinsson (2014a). Column 2 shows the comparison between our state-level aggre-

gation and the ones constructed by Dupor and Guerrero (2017a). Finally, in column 3,

we show the CBSA-level comparison between our data and Demyanyk et al. (2019a).

Table C.7: Military Spending Comparisons by Geography

(1) (2) (3)

Nakamura and Steinsson (2014a) Dupor and Guerrero (2017a) Demyanyk et al. (2019a)

Military spending 1.12 0.94 0.98

95% C. I. for β (1.02 - 1.21) (0.89 - 0.99) (0.89 - 1.07)
Observations 2,050 2,200 10,636
Geographic Unit State State CBSA
Number Localities 50 50 862
Period 1966− 2006 1966− 2009 2000− 2012
Locality FE Yes Yes Yes
Time FE Yes Yes Yes

Within−R2 0.97 0.96 0.79

Note. The values in the brackets report the 95% confidence interval. Standard errors are
clustered at the geographic unit level. The period of analysis and the geographic aggregation
are chosen to match the research design of the comparison studies. Data for the comparison
studies have been downloaded from their journal’s data repository.

We focus on two tests to evaluate the quality of the geographic distribution of

our data compared to previous studies. First, as there were a one-to-one relationship
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between the geographic allocation between our data and previously used data, then β

should be equal or close to one. Second, if there is a strong similarity between our data

and the others, then the within-R2 should be high. The results show that the value of

one is either included in the 95% confidence interval or it is close the either upper or

lower bound. The largest discrepancy is between our data and the ones from Nakamura

and Steinsson (2014a). This discrepancy, as showed in Figure C.8, comes from the

years between 2000 and 2006. The data collected by Nakamura and Steinsson (2014a)

underestimate the aggregate spending, while ours are similar to the other sources

of comparison. The within-R2 are over 0.95 for the comparison with Nakamura and

Steinsson (2014a) and Dupor and Guerrero (2017a), and it is a little bit lower in the

comparison with Demyanyk et al. (2019a). As our data are constructed until 2006

using NARA and USASpending after that year and Demyanyk et al. (2019a) use only

USASpending starting from 2001, these tests also confirm the comparability between

the information provided by NARA and USASpending. Overall, these results suggest

our data are highly comparable with the ones used in previous studies.

Patent Data

We collect patent data from PatentsView at the end of 2019. The PatentsView

database contains the universe of granted patents from the US Patent and Trade-

mark Office (USPTO) starting from 1976 until 2019. These data contain patent-level

information including application dates, the type of patent, the name of the inventors,

and the latitude and longitude of their addresses. We restrict our analysis to utility

patents that cover the creation of a new or improved product, process, or machine.

Utility patents are also commonly known as “patents for invention,” and they account

for about 98% of the universe of patents granted by the USPTO. We also restrict

to patents with application year starting from 1976. In the patent data, we do not
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observe the exact date in which an innovation occurs. As common in the literature,

we identify the year when an innovation occurs as the application year, which is the

year when the provisional application is considered complete by the USPTO, and a

filing date is set. We use the latitude and longitude of the address of an inventor to

geolocate the patents ans assign them to MSAs.

To study the effect of government spending on private innovation, we impose some

additional filters to the sample. First, we remove all MSAs with incomplete histories in

granted patents and citations, and with patent growth rates between two consecutive

periods greater or smaller than ±150%. Second, the truncation bias arises from the

fact that patent records are only released at the grant dates when the review process

by the USPTO is completed. As a result, the truncation bias causes that the number

of patents in the last years of the sample are mechanically fewer. The review process

takes essentially 8 years to be fully completed.1 Thus, to alleviate the truncation bias,

we end the sample period in 2011.

List of Major Product Codes in Each Category of Spending

Products classified as R&D:

AA Agriculture, AB Community Services & Development, AC Defense Equip-

ment, AD Defense - Other, AE Economic Growth & Productivity, AF Education,

AG Energy, AH Environment, AJ General Science & Technology, AK Housing, AL

Income Security, AM International Affairs & Cooperation, AN Medical, AP Natural
1The USPTO reports: “As of 12/31/2012, utility patent data, as distributed by year of

application, are approximately 95% complete for utility patent applications filed in 2004, 89%
complete for applications filed in 2005, 80% complete for applications filed in 2006, 67%
complete for applications filed in 2007, 49% complete for applications filed in 2008, 36%
complete for applications filed in 2009, and 19% complete for applications filed in 2010.”
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Resources, AQ Social Services, AR Space, AS Transportation - Modal AT Trans-

portation - General, AU Transportation - Commodity, AV Mining Activities, AZ

Other Research & Development

Products classified as Services:

B Special Studies & Analyses - Not R&D, C Architect & Engineering Services,

D Automatic Data Processing & Telecommunication Services, E Purchase of Struc-

tures & Facilities, F Natural Resources & Conservation Services, G Social Services,

H Quality Control, Testing Inspection Services, J Maintenance, Repair & Rebuilding

of Equipment, K Modification of Equipment, L Technical Representative Services, M

Operation of Government-Owned Facilities, N Installation of Equipment, P Salvage

Services, Q Medical Services, R Professional, Administrative & Management Support

Services, S Utilities & Housekeeping Services, T Photographic, Mapping, Printing &

Publication Services, U Educational & Training Services, V Transportation, Travel,

& Relocation Services, W & Lease or Rental of Equipment, X Lease or Rental of Facil-

ities, Y Construction of Structures & Facilities, Z Maintenance, Repair or Alteration

of Real Property

Products classified as Goods:

10 Weapons, 11 Nuclear Ordnance, 12 Fire Control Equipment, 13 Ammunition

& Explosives, 14 Guide Missiles 15 Aircraft & Airframe Structural Components, 16

Aircraft Components & Accessories, 17 Aircraft Launching, Landing & Ground Han-

dling Equipment , 18 Space Vehicles, 19 Ships, Small Craft, Pontoons Floating Docks

20 Ships & Marine Equipment, 22 Railway Equipment, 23 Ground Effect Vehicles,

Motor Vehicles, Trailers & Cycles; 24 Tractors; 25 Vehicular Equipment Compo-

nents; 26 Tires & Tubes 28 Engines, Turbines & Components 29 Engine Acces-

sories 30 Mechanical Power Transmission Equipment 31 Bearings 32 Woodworking
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Machinery & Equipment 34 Metalworking Machinery 35 Service & Trade Equip-

ment 36 Special Industry Machinery 37 Agricultural Machinery & Equipment 38

Construction, Mining, Excavation & Highway Maintenance Equipment 39 Materials

Handling Equipment 40 Rope, Cable, Chain & Fittings 41 Refrigeration, Air Condi-

tionning & Air Circulation 42 Fire Fighting, Rescue & Safety Equipment 43 Pumps

& Compressors 44 Furnace, Steam Plant & Drying Equipment 45 Plumbing, Heating

& Sanitation Equipment 46 Water Purification & Sewage Treatment Equipment 47

Pipe, Tubing, Hose & Fittings 48 Valves 49 Maintenance & Repair Shop Equipment

51 Hand Tools 52 Measuring Tools 53 Hardware & Abrasives 54 Prefabricated

Structures & Scaffolding 55 Lumber, Millwork, Plywood & Veneer 56 Construction

& Building Materials 58 Communication, Detection & Coherent Radiation Systems

59 Electrical & Electronic Equipment Components 60 Fiber Optics Materials, Com-

ponents, Assemblies & Accessories 61 Electric Wire & Power Distribution Equipment

62 Lighting Fixtures & Lamps 63 Alarm, Signal & Security detection Systems 65

Medical, Dental, & Veterinary Equipment & Supplies 66 Instruments & Labora-

tory Equipment 67 Photographic Equipment 68 Chemicals & Chemical Products 69

Training Aids & Devices 70 Automatic Data Processing Equipment 71 Furniture 72

Household & Commercial Furnishings & Appliances 73 Food Preparation & Serving

Equipment 74 Office Machines, text Processing Systems & Visible Record Equip-

ment 75 Office Supplies & Devices 76 Books, Maps & Other Publications 77 Musical

Instruments, Phonographs & Home-Type Radios 78 Recreational & Athletic Equip-

ment 79 Cleaning Equipment & Supplies 80 Brushes, Paints, Sealers & Adhesives 81

Containers, Packaging & Packing Supplies 83 Textiles, Leather, Furs, Apparel & Shoe

84 Clothing, Individual Equipment & Insignia 85 Toiletries 87 Agricultural Supplies

88 Live Animals 89 Subsistence 91 Fuels, Lubricants, Oils & Waxes 93 Nonmetallic
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Fabricated Materials 94 Nonmetallic Crude Materials 95 Metal Bars, Sheets & Shapes

96 Ores, Minerals & Their Primary Products 99 Miscellaneous

C.2.2 Additional Empirical Results

Figure C.9 replicates Figure C.1 only using the 326 MSAs in the sample. Results are

in line with the ones presented in the main body of the paper. There are two minor

differences that we would like to pint out. First, the time series for the aggregate

spending in Figure C.9 is less smooth than the one that includes all contracts. This

finding suggests there is between periods some spending reallocation from (or to) the

MSAs in our sample to (or from) counties excluded from the analysis. In principle, as

we exploit between periods geographic variation in spending, these movements from

(and to) the MSAs in our sample might help in identifying the causal effects.

Panel A: Aggregate Spending Panel B: Shares by Categories

Figure C.9: Military Spending - Sample of Analysis

Note. The national level statistics are calculated by aggregating the microdata on military
procurement contracts available from NARA and USASpending.gov. Spending is in real
terms by deflating the nominal value of a contract by the CPI. The classification of the
spending into the three categories is based on the Federal supply classification code. The
statistics are calculated by using only contracts allocated to the 296 MSAs in our sample of
analysis.
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The second minor difference to highlight is that in the first couple of decades the

contracts awarded to the MSAs in our sample contain a higher share of R&D spending

and a lower share of service spending than the full universe of procurement contracts.
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Table C.8 carries out a robustness check to the main results in which we use in

the empirical specification per capita variables at MSA-level rather than aggregate

variables.

Table C.8: Fiscal Multipliers - Earnings Per Capita

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Panel A: Total Spending

Military Spending 0.382** 0.967*** 0.997*** 1.208** 1.196**
(0.179) (0.366) (0.365) (0.482) (0.502)

Panel B: Spending by Category

R&D Spending 0.367 1.613 2.793 6.169* 6.088*
(0.472) (1.321) (1.713) (3.655) (3.447)

Services Spending 0.748* 1.166** 1.259** 1.093** 1.247**
(0.436) (0.543) (0.530) (0.526) (0.565)

Goods Spending 0.369 0.645 0.310 -0.511 -0.388
(0.344) (0.537) (0.496) (1.003) (0.844)

Observations 10,656 10,656 10,656 10,656 10,656
Number MSA 296 296 296 296 296

Note. Panel A reports the estimates from equation (3.1). Panel B reports the estimates from
equation (3.2). Standard errors are clustered at MSA level. The symbols *, **, and ***
represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.9 reports the point estimates for a subsample of MSAs with complete

histories in any spending category.

Table C.9: Fiscal Multipliers - Removing Zero Spending in Any Category

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Dep variable: Earnings

Panel A: Total Spending
Military Spending 0.268** 0.671*** 0.721*** 0.875*** 0.798***

(0.103) (0.177) (0.184) (0.224) (0.201)
Panel B: spending by category
R&D Spending 0.279 0.971** 1.594* 1.948 2.286*

(0.205) (0.400) (0.822) (1.245) (1.268)

Services Spending 0.522* 1.182*** 1.116*** 1.430*** 1.348***
(0.309) (0.331) (0.420) (0.429) (0.387)

Goods Spending 0.060 0.154 0.088 0.122 0.068
(0.117) (0.217) (0.261) (0.380) (0.325)

Dep variable: Employment

Panel C: Total Spending
Military Spending 0.127** 0.297*** 0.321*** 0.380*** 0.343***

(0.052) (0.086) (0.096) (0.115) (0.102)

Panel D: spending by category
R&D Spending 0.285** 0.516** 0.879** 1.124* 1.235**

(0.142) (0.199) (0.420) (0.572) (0.621)

Services Spending 0.042 0.348** 0.339* 0.454** 0.383*
(0.120) (0.165) (0.185) (0.196) (0.199)

Goods Spending 0.080 0.152 0.097 0.110 0.103
(0.066) (0.124) (0.149) (0.210) (0.182)

Observations 4,068 4,068 4,068 4,068 4,068

Number MSA 113 113 113 113 113

Note. Panel A reports the estimates from equation (3.1). Panel B reports the estimates from
equation (3.2). Standard errors are clustered at MSA level. The symbols *, **, and ***
represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.10 reports the point estimates whn both the outcome and spending vari-

able are defined as the cumulative sum of spending as indicated below
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Table C.10: Estimates of Employment and Earnings Multipliers - Cumu-
lative Specification

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Dep Variable: Earnings

Panel A: Aggregate spending
Military Spending 0.212*** 0.446*** 0.529*** 0.603*** 0.619***

(0.074) (0.133) (0.156) (0.178) (0.180)
Panel B: spending by category
R&D Spending 0.305* 1.020** 1.681** 2.337** 2.614**

(0.179) (0.384) (0.646) (0.914) (1.019)
Services Spending 0.345*** 0.597*** 0.683*** 0.784*** 0.813***

(0.101) (0.154) (0.161) (0.177) (0.178)
Goods Spending 0.097 0.108 0.0373 -0.0166 -0.0289

(0.079) (0.126) (0.136) (0.161) (0.169)

Dep Variable: : Employment

Panel C: Aggregate spending
Military Spending 0.131*** 0.250*** 0.297*** 0.333*** 0.340***

(0.043) (0.071) (0.086) (0.098) (0.099)
Panel D: spending by category
R&D Spending 0.167* 0.451** 0.793** 1.113** 1.241**

(0.101) (0.176) (0.299) (0.403) (0.454)

Services Spending 0.190*** 0.309*** 0.361*** 0.409*** 0.407***
(0.036) (0.057) (0.057) (0.060) (0.059)

Goods Spending 0.080 0.0919 0.0520 0.0312 0.0338
(0.051) (0.081) (0.083) (0.093) (0.098)

Observations 10,656 10,656 10,656 10,656 10,656
Number MSA 296 296 296 296 296

Note. Estimation sample for all specifications includes data from 1980-2015, with Obser-
vations=10656 and MSA=296. This table reports the estimates of cumulative earnings and
employment multipliers as defined by Ramey and Zubairy (2018). The difference with main
specification is that the outcomes variables are defined as the cumulative change between
period t − 1 and t + k, as follows:

∑
k(

vl,t+k−vl,t−1

vl,t−1
). Similarly spending (aggregate or for

each category) is defined as
∑

k(
Gl,t+k−Gl,t−1

Yl,t−1
). Panel A and C reports the IV estimates from

equation (3.1). Panel B and D reports the IV estimates from equation (3.2). Both specifica-
tions include MSA and time fixed effects. Standard errors are clustered at MSA level. The
symbols *, **, and *** represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.11: Industry Classification by Labor Intensity

NAICS Code Sector

Low
Labor

Intensity

111-112 Farms
113-115 Forestry, fishing, and related activities

211 Oil and gas extraction
212 Mining, except oil and gas
22 Utilities

311-312 Food and beverage and tobacco products
322 Paper products
324 Petroleum and coal products
325 Chemical products
327 Nonmetallic mineral products
331 Primary metals
334 Computer and electronic products

3361-3363 Motor vehicles, bodies and trailers, and parts
42 Wholesale trade

44-45 Retail trade
481 Air transportation
483 Water transportation
485 Transit and ground passenger transportation
486 Pipeline transportation
512 Motion picture and sound recording industries

515; 517 Broadcasting and telecommunications
521-522 Federal Reserve banks, credit intermediation, and related activities

524 Insurance carriers and related activities
525 Funds, trusts, and other financial vehicles
531 Real estate

532-533 Rental and leasing services and lessors of intangible assets
5411 Legal services
562 Waste management and remediation services

711-712 Performing arts, spectator sports, museums, and related activities
721 Accommodation

High
Labor

Intensity

213 Support activities for mining
23 Construction

313-314 Textile mills and textile product mills
315-316 Apparel and leather and allied products

321 Wood products
323 Printing and related support activities
326 Plastics and rubber products
332 Fabricated metal products
333 Machinery
335 Electrical equipment, appliances, and components

3364-3366; 3369 Other transportation equipment
337 Furniture and related products
339 Miscellaneous manufacturing
482 Rail transportation
484 Truck transportation

487-488; 492 Other transportation and support activities
493 Warehousing and storage
523 Securities, commodity contracts, and investments

5412-5414; 5416-5419 Miscellaneous professional, scientific, and technical services
5415 Computer systems design and related services
55 Management of companies and enterprises
561 Administrative and support services
61 Educational services
621 Ambulatory health care services
624 Social assistance
713 Amusements, gambling, and recreation industries
722 Food services and drinking places
81 Other services, except government
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Table C.12 reports the point estimates computed by aggregating military spending

at state-level rather than MSA-level.

Table C.12: Fiscal Multipliers - State Aggregation

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Dep variable: Earnings

Panel A: Total Spending
Military Spending 0.449* 1.341** 1.294** 1.813** 1.544**

(0.253) (0.601) (0.575) (0.730) (0.642)
Panel B: Spending by Category
R&D Spending -0.708 3.812 5.380 9.514 9.784*

(1.594) (3.642) (4.569) (6.146) (5.361)

Services Spending 4.567* 6.475* 5.030* 4.621* 4.380*
(2.559) (3.811) (2.508) (2.682) (2.497)

Goods Spending 0.024 -0.381 -0.645 -0.997 -1.133
(0.293) (0.699) (0.899) (1.075) (1.016)

Dep variable: Employment

Panel C: Total Spending
Military Spending 0.219** 0.723** 0.826** 1.168** 1.065**

(0.108) (0.355) (0.332) (0.472) (0.415)
Panel D: Spending by Category
R&D Spending 0.465 2.086* 2.883** 5.294** 5.049**

(0.379) (1.094) (1.418) (2.124) (2.110)

Services Spending 1.205** 1.638* 1.523 1.082 0.895
(0.569) (0.874) (1.035) (1.140) (1.133)

Goods Spending 0.060 0.260 0.222 0.308 0.367
(0.155) (0.371) (0.457) (0.667) (0.715)

Observations 1,836 1,836 1,836 1,836 1,836
Number State 51 51 51 51 51

Note. Panel A reports the estimates from equation (3.1). Panel B reports the estimates
from equation (3.2). Standard errors are clustered at state level. The symbols *, **, and ***
represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.13 reports the point estimates of the effects of local government spending

on earnings in the neighboring locations.

Table C.13: Fiscal Multiplier in the Neighboring Locations - Earnings

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Panel A: Total Spending

Military Spending 0.010 0.002 0.003 0.007 0.014
(0.009) (0.012) (0.012) (0.012) (0.014)

Panel B: Spending by Category
R&D Spending -0.052** -0.246 -0.536* -1.023 -0.357

(0.023) (0.243) (0.280) (0.671) (0.350)

Services Spending 0.037*** 0.054*** 0.110* 0.283 0.146
(0.007) (0.015) (0.057) (0.195) (0.147)

Goods Spending 0.019 0.044 0.082 0.103 0.037
(0.030) (0.096) (0.094) (0.074) (0.056)

Observations 10,224 10,224 10,224 10,224 10,224
Number MSA 284 284 284 284 284

Note. Estimates are computed from equation (3.6). The unit of observations are MSAs in
different years. Standard errors are clustered at MSA level. The symbols *, **, and ***
represent the 10%, 5%, and 1% significance levels, respectively.
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Table C.14 reports the crowding out effect of government spending on private

consumption expenditure.

Table C.14: Private Consumption Expenditure Crowding-out Effect

t t+1 t+2 t+3 t+4
(1) (2) (3) (4) (5)

Panel A: Total Spending
Military Spending 0.071 0.054 -0.013 -0.169 -0.192

(0.067) (0.229) (0.299) (0.526) (0.505)

Panel B: Spending by Category
R&D Spending -0.591 -0.208 0.435 0.365 0.820

(1.061) (1.185) (2.178) (2.107) (2.273)

Services Spending 0.624 0.504 -0.049 -0.261 -0.373
(0.747) (1.119) (1.637) (1.572) (1.694)

Goods Spending 0.088 -0.056 -0.164 -0.328 -0.493
(0.164) (0.281) (0.558) (0.868) (0.851)

Observations 918 918 918 918 918
Number State 51 51 51 51 51

Note. Standard errors are clustered at state-level. The symbols *, **, and *** represent the
10%, 5%, and 1% significance levels, respectively.
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