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Abstract

We use restricted data from the Quarterly Census of Employment and Wages to link the
universe of US establishments with the universe of contractors in the Federal Procurement Data
System. Leveraging detailed institutional knowledge of federal acquisitions, we construct a
new dataset of unanticipated contracts and examine their effects on employment growth. We
find positive, significant, and persistent effects on firms with fewer than 150 employees. Using
loan data from the US Federal Reserve (Y14­Q), we show that small firms expand their credit
and experience lower interest rates after winning unanticipated contracts. At the regional level,
we estimate a cost­per­job of $57,000 per year using unanticipated contracts—ten times smaller
than previous estimates based on all defense contracts. Lastly, we leverage the restricted census
data to decompose the employment multiplier into a direct effect on contractors of 55% and an
indirect effect on non­contractors of 45%.
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I. Introduction

Government spending plays an important role in macroeconomic stabilization, yet the mechanisms

through which it operates are not fully understood. Government purchases, in particular, may

influence employment by acting as a positive demand shock, either directly through contractors or

indirectly via demand spillovers to other firms. Conversely, additional labor demand by contractors

could crowd out employment at non­contractor firms. The relative contributions of these direct and

indirect channels of government purchases are therefore, unclear. Moreover, direct evidence of the

firm­level transmissionmechanism operating through the extensive margin of labor remains scarce.

This paper leverages restricted access to firm­level data in the United States to demonstrate

that a novel measure of unanticipated government contracts enables small firms to persistently in­

crease their number of employees. Using restricted loan­level data, we show that this mechanism

allows small firms to expand their credit and reduce the interest rates on their loans, supporting

the existence of a borrow­to­hire mechanism. In the second part of the paper, we aggregate our

new measure of unanticipated contracts at the regional level. We estimate a cost­per­job of ap­

proximately $57,000 per year, an order of magnitude lower than existing estimates based on to­

tal defense contracts and consistent with the cost­per­job estimates for other types of government

spending in the literature (see Table XYZ ­ INSERT TABLE IN DATA SECTION). Lastly, we

find that, on average, 55% of the employment multipliers originate from the direct employment

expansion of government contractors. We observe minimal evidence of crowding­out effects on

impact. Despite the negative initial impact, non­contractors’ contribution to the employment mul­

tiplier becomes positive, accounting for the remaining 45%. This indicates that demand shocks

propagate through multiplier effects to firms not directly benefiting from procurement contracts.

The observed 55­45% split suggests that direct and indirect effects are nearly equally important.

First, we provide empirical evidence of the employment channel of procurement contracts in

the U.S. by utilizing restricted access to the complete universe of U.S. establishments in the Quar­

terly Census of Employment and Wages (QCEW) from the Bureau of Labor Statistics (BLS). We
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link firms from QCEW with the universe of contractors in the Federal Procurement Data System

(FPDS). We investigate the effects on employment of a new measure of contracts that is “unan­

ticipated” by firms. However, after 2006, most federal procurement contracts stem from contract

types whose effects firms might anticipate. To address this, we select only contracts that are (i)

newly awarded, (ii) standalone and not part of any ongoing government agreement, (iii) competi­

tively bid, and (iv) received at least two offers. Our findings suggest that unanticipated contracts

have significant positive effects, particularly on small firms with fewer than 150 employees.

Using information on bank loans from the Y14­Q database of the Federal Reserve, we link the

universe of firms receiving unanticipated contracts with available credit data since 2012. We find

that winning a contract increases employment, enhances credit access, and reduces the average

interest rate firms pay on their outstanding loans. This effect is evident only among small firms,

suggesting the existence of a “borrow­to­hire” mechanism. We refer to this transmission mech­

anism as the credit channel of public procurement as argued by Gabriel (2024) in the context of

Portugal.

Policymakers focused on macroeconomic stabilization may be less interested in the effects of

procurement on individual firms and more concerned with aggregate regional outcomes, such as

regional employment multipliers and their implied cost­per­job per year. While positive firm­level

estimates are valuable for providing direct evidence of underlying mechanisms (e.g., the credit

channel), general equilibrium forces can potentially turn the multiplier negative. For instance,

changes in factor prices (Barattieri, Cacciatore, and Traum (2023)) or the reallocation of workers

from non­contractors to contractors could offset positive effects.

Widely accepted measures of fiscal shocks in the U.S. at the metropolitan statistical area (MSA)

level (Demyanyk, Loutskina, and Murphy (2019) and Auerbach, Gorodnichenko, and Murphy

(2020b)) yield significant and positive estimates of the cost­per­job per year, around $548,000.

These estimates suggest positive net effects of contracts on employment but are notably higher

than those associated with other types of government spending in the U.S., such as ARRA trans­

fers largest range of estimates is (ADD RANGE HERE) (see Chodorow­Reich (2019)). Why does
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this discrepancy exist? When aggregating our new measure of unanticipated contracts at the re­

gional level, we find a much lower cost­per­job—$57,000 per year—closer to those for ARRA

transfers. We propose that this difference is likely due to the more unexpected nature of these con­

tracts compared to typical procurement contracts, which are often awarded via task and delivery

orders under longer­term agreements known as indefinite delivery vehicles (IDVs). The effects of

IDVs are more dispersed over time, making them harder to measure.

Even if estimates of employment multipliers are positive and significant, ruling out negative

net crowding­out effects, it remains unclear how much of the employment channel arises from

direct effects on contractors versus indirect multiplier effects. For policymakers aiming to maxi­

mize the employment impact of contracts, understanding the origin of this mechanism is crucial.

Specifically, if direct effects on awardees drive most of the impact, policymakers should focus

on identifying the types of contracts and firms that elicit the strongest responses. Conversely, if

spillover effects dominate, targeting more responsive regions or sectors may be more effective.

We quantify how generally accepted measures of regional contract shocks (Demyanyk, Lout­

skina, and Murphy (2019) and Auerbach, Gorodnichenko, and Murphy (2020b)) are divided be­

tween direct and indirect effects. First, we construct regional time series for contractors’ and non­

contractors’ employment. This is achieved by leveraging restricted access to the QCEW, allowing

us to match firm level data on contractors with firm level data on employment, and decompose

employment into contractor and non­contractor components. Second, using this newly constructed

panel dataset, we find some evidence of employment crowding­out from non­contractors in the

initial period (impact multiplier), although the estimate is statistically insignificant. Furthermore,

we estimate that effects on contractors account for 55% of the employment multiplier, while indi­

rect effects on non­contractor firms account for the remaining 45%, on average. To the best of our

knowledge, we are the first to provide a clear percentage breakdown of fiscal multipliers into direct

and indirect effects.
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Related Literature

This paper relates to the growing literature studying the effects of procurement spending on firms:

Ferraz, Finan, and Szerman (2021) (Brazil), Gabriel (2024) (Portugal), Giovanni et al. (2023)

(Spain), and Lee (2024) (South Korea). For the U.S. case, Hebous and Zimmermann (2020) exam­

ine the response of investment to contracts using a set of publicly traded firms, while Juarros (2022)

estimates the effects of state­level shocks on a set of non­contractors from Orbis. We contribute

to this literature by providing direct evidence of the positive effects of contracts on employment

growth for contract winners in the U.S., leveraging (i) restricted data on the universe of firms from

QCEW and (ii) a newly identified set of “unanticipated” contracts from FPDS.

The second part of this paper relates to the extensive literature studying the effects of pro­

curement spending across regions and industries in the U.S.: Perotti (2007) and Nekarda and

Ramey (2011) (industry­level effects); Nakamura and Steinsson (2014) and Dupor and Guerrero

(2017) (state­level multipliers); and Demyanyk, Loutskina, and Murphy (2019), Auerbach, Gorod­

nichenko, andMurphy (2020b), Cox et al. (2024), Barattieri, Cacciatore, and Traum (2023), Juarros

(2022), and Muratori, Juarros, and Valderrama (2023) (effects of contracts using FPDS). We are

particularly related to thework ofDemyanyk, Loutskina, andMurphy (2019) andAuerbach, Gorod­

nichenko, and Murphy (2020b), who also study employment multipliers of defense procurement

spending at the MSA level during a similar time period.

We contribute to this literature by demonstrating that current estimates of cost­per­job per year

implied by employment multipliers derived from defense contracts in the U.S. are an order of mag­

nitude higher than those associated with other types of government spending. Using our novel

measure of unanticipated contracts, we provide estimates that align with the broader fiscal policy

literature.

This paper also contributes to the fiscal policy literature on cross­sectional employment mul­

tipliers and procurement spending in other countries: Serrato and Wingender (2016) (U.S. Cen­

sus shocks), Adelino, Cunha, and Ferreira (2017) (U.S. municipalities), Corbi, Papaioannou, and

Surico (2019) (Brazilian municipal transfers), Chodorow­Reich (2019) and Choi, Penciakova, and
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Saffie (2023) (ARRA transfers and political connections), Pinardon­Touati (2022) (crowding­out

of credit in France), Buchheim and Watzinger (2023) (German public investments), and Gabriel,

Klein, and Pessoa (2023) (European regional government spending).

Overall, we contribute to the fiscal policy literature by providing the first detailed breakdown

of employment multipliers into direct and indirect effects. By disentangling the responses of firms

that win contracts (contractors) from those that never win them (non­contractors), we identify a

55­45% split between direct and indirect effects, respectively.

The rest of the paper is organized as follows. In Section 2, we discuss the institutional back­

ground of federal procurement spending in the U.S. and the datasets used in the analysis. We then

describe our empirical specification and present the firm­level results in Section 3. In Section 4, we

link procurement contracts with balance sheet and loan data from the Federal Reserve and illustrate

a credit channel transmission mechanism. Section 5 studies the aggregate effect of procurement

contracts and provides a breakdown of the regional employment multiplier into contractor and non­

contractor components. Finally, Section 6 concludes.

II. Institutional Background and Data

II.a The Federal Procurement Process

Federal procurement spending refers to any good or service purchased from private entities by

federal agencies. Figure 1 shows the time series of federal procurement spending as measured

by the National Income and Product Accounts, or NIPA (blue line), as shares of total government

spending, G (left panel) and GDP (right panel) by fiscal years.

Over the last 20 years, federal procurement spending has accounted for 16% of total govern­

ment spending (G) and about 3% of GDP, on average. Given its size and its direct effect on U.S.

private companies, federal procurement represents a direct effective method to implement fiscal
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Figure 1: Federal Procurement Spending Shares

Notes: Federal procurement spending is calculated by adding up (i) NIPA federal government intermediates
goods and service purchased and (ii) NIPA federal government gross investment in structure, equipment
and software (see Cox et al. (2024) and Briganti and Sellemi (2023)). Federal spending is the summation
of defense and non­defense spending.

policy.1

Starting from fiscal year 2001, the universe of federal procurement contracts is publicly avail­

able at USASpending.gov. The data is sourced from the Federal Procurement Data System (FPDS),

the software used by federal contracting officers to input information of any federal action.2 Data

from FPDS is aggregated by fiscal year and plotted in red in Figure 1. Notice that the two data

sources of federal procurement spending, (i) FPDS contracts and (ii) NIPA, match well, providing

an incredibly detailed micro­origin of federal procurement spending, allowing researchers to study
1More than 90% of U.S. procurement spending originates from contracts awarded with a primary place of perfor­

mance in the U.S. See Appendix B.5 for details.
2The same data used in Demyanyk, Loutskina, and Murphy (2019), Auerbach, Gorodnichenko, and Murphy

(2020b), Hebous and Zimmermann (2020), Juarros (2022), Cox et al. (2024), Muratori, Juarros, andValderrama (2023),
Barattieri, Cacciatore, and Traum (2023) and Briganti, Brunet, and Sellemi (2025).
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Figure 2: FPDS Contracts Breakdown

Notes: Data refers to averages over fiscal year shares. Fiscal years span from 2006 to 2019 to maintain
consistency with the rest of the analysis in this paper. Shares refer to contract values, not the number of
contracts (i.e., dollar­weighted shares).

the effects of procurement spending at highly disaggregated levels.

Overview of Federal Contracting. As noted inAuerbach, Gorodnichenko, andMurphy (2020b),

behind each government contract lies a long history of transactions, with significant heterogeneity

in the types of contracts awarded. While regional­level analyses can overlook individual con­

tract details due to higher aggregation level, firm­level analyses of the effects of contracts cannot

disregard this aspect. Figure 2 presents a breakdown of federal contracts by the most common

categories.3

First, only 45% of all transactions in FPDS account for newly awarded contracts. The remainder

refers to contract modifications, such as options, extra work, or administrative actions, all related

to an existing contract.

Second, not all newly awarded contracts are necessarily “new.” In fact, 66.4% of all new con­

tracts is represented by task orders (for services) and delivery orders (for goods) issued under a pre­

existing parent contract, called an indefinite delivery vehicle (IDV).4 It is noteworthy that FPDS
3We are deeply thankful to a federal government contracting officer, who preferred to remain anonymous, for

assisting us in sorting out the details of each contract type.
4IDVs are regulated by the Federal Acquisition Regulation (FAR) 16.5. Specifically, an IDV serves as a mechanism

awarded to one or more vendors, streamlining the provision of supplies and services. This method is particularly
advantageous for handling both expected and unforeseen needs, simplifying the procurement process by eliminating
the need for a new solicitation for each task or delivery order and reducing the paperwork for these orders, among other
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reports the competition details and bid counts from a parent IDV to its subsequent task/delivery

orders, even if these orders were not competed. As a result, many contracts seemingly reported

as “newly competed” in FPDS are neither newly awarded (since their parent IDV may have been

awarded months or even years earlier) nor genuinely competed, as they represent potentially antic­

ipated government demands granted by the originally competed IDV. Conversely, only 22.3% of

new contracts represent standalone contracts, which are not part of any ongoing relationship with

the government. These are technically referred to as “definitive contracts.”

Third, contracts can be awarded either competitively or non­competitively. Non­competitive

contracts are mainly for complex products, for which agencies often prefer to award “sole­sourced”

contracts. For instance, products or services might be deemed available from a sole source if that

source offers unique and innovative concepts or proposes a concept or service unavailable from

other providers.5 Figure 2 shows that 42% of newly awarded definitive contracts fall into this

non­competed category.

The Competition Process. Contracts awarded competitively are subject to a public solicitation

procedure with the goal of increasing competition.6 In particular, since October 1, 2001, contract

actions with an expected value of over $25,000 must be publicized in an online government plat­

form, sam.gov (SAM).7

Using SAM data on the universe of federal contracts’ notices from fiscal year 2006 to 2019,

we construct the entire pre­award to award history of competed contracts: for example, from the

oldest pre­solicitation date to the award notice date. We find that the median number of days from

the oldest pre­solicitation to an award notice is 20 days, while for 75% of solicited contracts, the

number of days is less than 52.8 More details on contracts solicitation are available in Online

Appendix A.1 and A.2.

benefits.
5See FAR 6.302­1­a.
6See FAR 5, Publicizing Contract Actions.
7Contract actions below the threshold might still be posted to increase visibility.
8We follow indications from Gonzalez­Lira, Carril, and Walker (2021) to work with solicitation data. We thank

Andres Gonzales­Lira for directing us to the General Services Administration Technical Documentation for the Fed­
BizOpps (FBO) website, whose information migrated to Contract Opportunities (SAM).
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In response to contract solicitations, interested vendors submit an offer in the form of either

a bid or a competitive proposal, depending on the nature of the acquisition procedure. Table 1

provides some summary statistics of the competition procedure of new definitive contracts.

Table 1: Solicitation Procedures of New Definitive Competed Contracts

Solicitation Procedure Fraction of Total Value
Number of Offers Received

Q1 Median Q3 Mean

One­step Sealed Bidding 18.90% 3.07 4.36 7.86 6.81
Two­step Sealed Bidding 5.90% 2.29 3.86 7.86 12.29
Competitive Proposal 67.40% 1.57 3.14 6.57 27.35
Other 7.80% ­ ­ ­ ­
Notes: Values refer to fiscal year averages from 2006 to 2019. Fraction of dollar value is calculated
relative to the total value of new, definitive, and competed contracts. q1 and q3 refer to the first and
third quartile, respectively. Detailed information about the solicitation procedure can be found at this
link.

Two thirds of the total value of new definitive competed contracts are awarded via competitive

proposals, receiving a median number of offers equal to 3.14. One fourth of these contracts are

awarded using auctions, either one­ or two­step sealed bidding, with a median number of offers

received of about four offers per contract.

UnanticipatedContracts. In light of these considerations, we select a specific subset of contracts

that we believe are reasonably unanticipated. We build on the approach of Hebous and Zimmer­

mann (2020), but we impose even more restrictive conditions. In particular, we focus on contracts

that meet four conditions: (i) new, (ii) definitive, (iii) competed contracts, and (iv) contracts that

received at least two offers.

Contracting officers have indicated that even a single­offer scenario, if open to full competition,

is treated as competitive, since it potentially pressures the bidder to refine their proposal in antici­

pation of additional bids. However, they have also revealed that the number of bids is a good indi­

cator of competitiveness, thereby ensuring the unanticipated nature of definitive contract awards.

Overall, competition significantly diminishes the ability of firms to anticipate contract awards, es­

pecially when the bid count is high. Therefore, we further restrict our attention to contracts that

have received at least two offers, consistent with the approach in Hebous and Zimmermann (2020).
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It turns out that only 6% of total federal spending meets conditions (i) through (iv). We refer

to this set of contracts as “unanticipated contracts.” The median unanticipated contract is worth

$114,900. The top categories of services purchased via unanticipated contracts are construction

services and defense R&D, while the top categories of goods are food products and manufacturing

goods related to defense hardware. The median duration of an unanticipated contract for a service

is 283 days, while the median duration of an unanticipated contract for the purchase of goods is

much shorter: 79 days.

Detailed descriptive statistics of unanticipated contracts, as well as additional information on

their geographic distribution and sample coverage, are available in Online Appendix B.4.

II.b Data

Procurement Contracts. We use the Federal Procurement Data System (FPDS) to obtain the

universe of all federal procurement contracts awarded from 2006 to 2019, at a daily frequency

(including both defense and non­defense spending).9 We focus on firms that have won at least one

unanticipated contract during this period, identifying approximately 80,000 unique firms, identified

using Dun & Bradstreet’s data universal numbering system (DUNS). Large contractors, such as

Lockheed, report different DUNS numbers for each specific subsidiary, resulting in DUNS being

location­specific. For example, 97.5% of all defense contractors in the FPDS dataset are located in

only one MSA, and 99.7% are located in no more than two MSAs.10 For instance, Lockheed uses

different DUNS for its Fort Worth­Dallas subsidiary, which appears as a separate firm.

We aggregate all contracts at the level of recipient firms (identified by DUNS number) by

quarter, resulting in an unbalanced panel dataset. We break down contracts into two components.

First, unanticipated contracts, which we treat as shocks, meeting conditions (i) through (iv); second,

potentially anticipated contracts, which include all contracts not meeting all four conditions.
9Choice of years: we exclude 2020 to avoid the COVID­19 period; we start from 2006 because FPDS information

appears to be more stable and fields are more populated.
10This statistic is constructed using all recipient DUNS numbers that received at least one contract from the Depart­

ment of Defense from 2006 to 2019.
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Firm­Level Outcomes. We leverage restricted data access to the Longitudinal Database of Es­

tablishments (LDBE), compiled by the Bureau of Labor Statistics (BLS). The data source is the

Quarterly Census of Employment and Wages (QCEW), which collects data quarterly from Unem­

ployment Insurance Tax agencies in all states. The data covers the universe of establishments in

the 42 states that agreed to provide access for this project.11

This dataset provides comprehensive monthly employment and quarterly wages at the estab­

lishment level. It also includes information on the establishment’s name, location (state, county,

and town) and primary industry (six­digit NAICS). LDBE’s employment count includes only filled

jobs. LDBE’s wage measure is comprehensive and, therefore, wages can be considered total pay­

ments to employees.12

We identify firms in LDBE using the Employer Identification Number (EIN), which allows us

to aggregate data across multiple establishments. In the 42 states analyzed, 96% of firms have only

a single establishment within a state. However, firms may also have establishments in multiple

states. To avoid cross­state spillovers, we focus on firms with a single establishment within a state.

This simplification does not exclude large multi­establishment contractors from the sample, such

as Lockheed Martin, which reports different EINs for its different establishments/subsidiaries.

Matching Firms with Contractors. We merge both the previous contracts panel (from FPDS)

with the firm panel (from LDBE) using a string­matching algorithm.

We successfully match 13,000 firms that have received at least one unanticipated contract be­

tween 2006 and 2019.13 Additionally, we eliminate firms that (i) have gaps in their time series, (ii)

receive their only contract shock in their first four observed quarters, so we cannot control for four

lags of employment, (iii) receive their only shock in their last two observed years, so we cannot

estimate the full impulse response function for that firm, and (iv) have fewer than one employee

on average. This leaves us with 5,317 firms.
11The states for which we do not have access are Florida, Kentucky, Massachusetts, Mississippi, New York, North

Carolina, Rhode Island and Vermont.
12Wages include bonuses, stock options, severance pay, profit distributions, the cash value of meals and lodging,

tips and other gratuities. Source: BLS website.
13We exclude 2020 from our analysis to avoid COVID­related contracts and employment dynamics.
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We further divide our set of firms into two groups: (i) small firms, if the initial observed number

of employees is fewer than 150, and (ii) large firms, if more than 150.14 We identify 175 large

federal contractors, while the remaining 5,142 firms are classified as small firms.

Controlling for sector and state fixed effects, we find that in­sample small firms have a statisti­

cally significant higher number of employees but do not pay different average wages. In contrast,

in­sample large firms do not show any statistically significant difference from their out­of­sample

counterparts. Detailed information about our sample of shocked firms and a discussion of external

validity is available in Online Appendix C.

Finally, we observe around 10,800 shocks in our sample, meaning that each firm receives, on

average, two unanticipated contracts over the observed time period. The average contract size is

$700,000, while the third quartile of the contracts’ size distribution is about $4,000,000. (ADD

PRE­ POT­ MATCH CONTRACT SIZE INFO or ADD TABLE IN APPENDIX AND MAKE

REFERENCE TO IT HERE ­ MAY NEED VDA)

III. Effects of Contracts on Firms

III.a Identification via Unanticipated Contracts

Most government contracts cannot be treated as quasi­random shocks. Themajority of procurement

spending takes place in the context of long­term agreements (e.g., IDVs) whose timing may be

anticipated well in advance by the awardee. Similarly, many awardees are selectively chosen by

contracting officers using non­competitive acquisition procedures. Furthermore, many contracts in

the FPDS are merely modifications of existing agreements rather than new orders.

Thus, estimates that simply compare the growth of firms after receiving an award to the growth

of other firms that did not receive an award would suffer from two forms of bias: selection bias,

i.e., the firms winning awards may be positively selected and thus display higher counterfactual

growth than comparison firms; and anticipation, i.e., when the awards are anticipated, they affect
14Shocked firms are classified by their employment in the period before the arrival of the shock.
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the firm prior to the award date, so the impulse response function does not fully capture the impact

of the award.

We address each of these concerns through our empirical strategy. First, we study the effects

of unanticipated contracts, introduced in Section 2. Unanticipated contracts isolate a subset of

contracts that are (i) newly awarded (not modifications of existing agreements), (ii) standalone

contracts, i.e., definitive contracts (not part of an ongoing series of purchases), (iii) competed, and

(iv) have at least two bidders.15 Conditions (iii) and (iv) are similar to those imposed by Hebous

and Zimmermann (2020); conditions (i) and (ii) impose additional restrictions. As mentioned in

Section 2, we refer to contracts satisfying conditions (i) through (iv) as “unanticipated contracts.”

Only 6% of federal procurement spending meets these four conditions.

Selection Bias. In the context of federal purchases, Nekarda and Ramey (2011) were the first

to highlight that industry technological progress can endogenously drive medium­term changes in

industry­level government purchases (Perotti (2007)), i.e., reverse­causality via selection bias. In­

deed, government purchases driven by technological progress not only occur frequently, but they

are specifically regulated by FAR: sole­source acquisition procedures (FAR 6.302­1­a). Our em­

pirical strategy addresses this type of concern.

First, conditions (iii) and (iv) ensure that unanticipated contracts are not awarded because of a

firm offering a new, innovative product, since these types of acquisitions fall in the non­competed

category.

Second, we control for firm fixed effects in growth rates. We also control for lags of the outcome

variable and for industry­time and location­time fixed effects, so the results are not driven by other

location­ or industry­specific shocks that may be correlated with unanticipated contracts.

Third, we include only firms that are awarded an unanticipated contract at some point in our

sample. This ensures that the comparison firms for a given shock are other firms that receive similar

shocks at other times, which are arguably a more comparable sample than the full set of firms. Of

course, this comes at the cost of external validity; however, the aggregate value of contracts awarded
15We show in robustness tests that results are largely the samewhen imposing stricter limits on the number of bidders.
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to firms that win at least one unanticipated contract accounts for a large fraction (INSERT) of total

federal procurement spending. This means that recipients of unanticipated contracts are not just a

small special subset of contract recipients, but rather are representative firms within the universe

of federal contractors.

Anticipation. Firms might anticipate the effects of contracts for two reasons: first, the contract is

not a new one or is part of an existing ongoing relationship with the government; second, firms learn

about a contract opportunity well ahead of the award notice and anticipate winning the contract.

Hebous and Zimmermann (2020) also highlight the problem of contract anticipation by large public

firms and show that future competed contract awards do not cause any effect on the current stock

prices of the future awardee.

In the context of smaller private firms, we address concerns about anticipation by focusing

solely on the effects of new standalone contracts that have been highly competed. Second, in

Online Appendix D, we show that these contracts behave like one­time shocks: total government

contracts jump on impact 1:1 with the size of the shock contract. Therefore, the timing of the

shocks does not coincide with receiving other, potentially anticipated contracts. Moreover, there

is no evidence of either anticipation or persistence, i.e., being shocked does not predict subsequent

government spending at the firm to any meaningful extent.

Third, we verify that the median number of days between when firms learn about the existence

of a contract opportunity (i.e., pre­solicitation) and the award notice is just 20 days. Therefore, any

potential anticipation behavior is not measured at a quarterly frequency, which is what we use in

our study. In the next section, we also conduct additional tests to directly rule out any potential

anticipation behavior.

III.b Effect of Unanticipated Contracts on Firms’ Growth

We use panel local projections à la Jordà (2005) to estimate the effect of $1 of unanticipated con­

tracts on employment, total wages and average wage. In particular, we estimate via OLS the fol­
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lowing baseline equation for either small or large firms:

Yi,t+h − Yi,t−1 = βh · εGi,t︸︷︷︸
Shockt

+γh
0 · G̃i,t + ...

...+
4∑

j=1

{
ρhj · εi,t−j + γh

j · G̃i,t−j + ϕh
j · (Yi,t−j − Yi,t−1−j)

}
︸ ︷︷ ︸

Lags (Control for serial correlation and pre­trends)

+...

...+ αh
i + αh

s,t + αh
ℓ,t︸ ︷︷ ︸

Fixed Effects

+εi,t+h h = 0, 1, ..., H, (1)

where Yi,t+h denotes the h­period ahead outcome variable. εGi,t denotes the dollar value of unan­

ticipated contracts awarded to firm i in quarter t. G̃i,t indicates the dollar value of potentially

anticipated contracts, that is, contracts which do not meet conditions (i) through (iv). Both are

expressed in units of $1,000,000. The sum of unanticipated and potentially anticipated contracts

corresponds to the total value of procurement contracts awarded in a given quarter to a firm and is

denoted by

Gi,t =
G
εi,t︸︷︷︸

Unanticipated

+ G̃i,t︸︷︷︸
Potentially Anticipated

.

To mitigate serial correlation, we control for four lags of the shock, four lags of potentially

anticipated contracts and four lags of quarterly outcome’s past changes. Nominal variables are

deflated using the GDP price deflator.

Moreover, we include several fixed effects in our analysis. First, αh
i represents a firm fixed ef­

fect designed to control for firm­selection bias and time­invariant firm characteristics; for instance,

firms that are more productive may experience faster growth and win more contracts. This firm

fixed effect isolates the variation in contracts awarded to a firm over time.16

Second, αh
s,t is a sector­time fixed effect intended to absorb any sectoral business­cycle effects.

Essentially, if a sector is experiencing growth in a particular year due to breakthroughs, and con­

tractors are winning more federal contracts as a result, the significance of βh could erroneously
16One limitation of the firm fixed effect is its inability to account for reverse causality, such as a firm receiving more

contracts due to increased productivity. To address this, we examine a set of quasi­randomly assigned contracts.
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attribute this growth to procurement effects rather than the underlying sectoral boom. Lastly, αh
ℓ,t

represents a state­time fixed effect, capturing regional business­cycle effects within a state.

Baseline Results. We are interested in βh, the effect of a dollar in extra federal procurement on

firm­level outcome changes over any horizon h. We estimate Equation (2) via OLS for both small

firms, i.e., initial level of employment is less than 150 employees, and large firms for each horizon

h from 0 (impact) to 8 (two years). Firms’ size is measured at the period before the first shock (i.e.,

pre­treatment). The OLS estimates of βh can be interpreted as impulse response functions (IRF) of

the effect of an extra dollar of spending. Figure 3 shows the results for employment for both small

(left panel) and large (right panel) firms.

Figure 3: Employment – Small vs Large Firms

Notes: Firms are observed from 2006:1 to 2019:4, i.e. T = 56. Number of small firms is N = 5, 142,
while the number of large firms is N = 175. Standard errors are clustered at the state level. Small bands
are 68% confidence. Large bands are 95% confidence.

The left panel shows the IRF for small firms. It displays a significant and positive effect.

The maximum response to changes in employment from the shock occurs at horizon 2, where the

response is 0.21, which means that after one year from the shock, $1M of contract generates 0.21
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more jobs, on average. FollowingChodorow­Reich (2019), we calculate the number of job­years by

cumulating the impulse response function and then dividing by four, since our data are measured at

quarterly frequency. We obtain a value of 0.322, which corresponds to a cost­per­job (with average

duration of one year) of $3,110,000.

Moreover, notice that the effects of an unanticipated contract are quite persistent and appear to

survive even after five quarters from the shock. Since 75% of unanticipated contracts for services

have a duration shorter than five quarters while 75% of unanticipated contracts for goods have a

duration shorter than three quarters (see Online Appendix B.3), the effects of contracts appear to be

very persistent and survive even after the termination of the contract. The persistence of the effects

of procurement contracts is consistent with previous findings in the literature (Ferraz, Finan, and

Szerman (2021) for Brazil, Lee (2024) for South Korea, and Gabriel (2024) for Portugal).

In contrast, the response of large firms’ employment (right panel) is positive but not significant.

The implied cost­per­job (with average duration of one year) is $525,482. The lack of responsive­

ness of large firms to procurement contracts is consistent with the findings in the literature: Hebous

and Zimmermann (2020) in the case of public U.S. firms and Gabriel (2024) using procurement

data from Portugal. Additionally, Giovanni et al. (2023) find that firms with fewer fixed assets (a

proxy for borrowing constraints), which are likely smaller, experience a larger crowding out of pri­

vate sales using Spanish data. The literature generally agrees that the existence of credit constraints

on small firms accounts for a significant part of the effects of procurement contracts.

In what follows, we implement several robustness checks.

III.c Robustness

Placebo. First, we carry out a placebo test to rule out the possibility that our specification is

picking up some unknown source of spurious correlation. We do so by reshuffling the timing of
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the shocks within each firm. The new synthetic shock for firm i in quarter t is denoted by

∀(i, t) ε̂i,t = εi,τ with τ ∈ {2006:1,…,2019:4}.

We then re­estimate Equation (2), replacing the original shocks, εi,t, with the synthetic shocks, ε̂i,t,

to carry out a placebo test. If our specification is capturing a spurious correlation instead of a causal

effect of contracts on employment, we would expect to see positive and significant results even in

response to synthetic shocks. On the contrary, the placebo test is passed only if the synthetic shocks

have no significant effect on employment.

The right panel of Figure 4 shows the estimate of βh using synthetic shocks and compares it to

the original estimates displayed in the middle panel of the same figure.

Figure 4: Employment – Small Firms – Anticipation and Placebo Tests

Notice that the synthetic shocks do not produce any significant effect on employment growth,

suggesting that the original shocks are indeed capturing the causal effect of (unanticipated) contracts

on firms’ employment growth.
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Anticipation Test. Second, we carry out an anticipation test to rule out the possibility that our

shocks are anticipated. This test is motivated by two potential concerns. First, firms might be

capable of predicting the win of a newly definitive competed contract that received several offers.

Second, as mentioned in Section 2, contracts are solicited several days before the award notice,

creating a potential anticipation horizon in those cases where the solicitation occurs more than a

quarter before the award notice.

Therefore, we re­estimate Equation (2) for h = 0while shifting forward the shocks εi,t by either

one, two, three or four periods:

Yi,t − Yi,t−1 = βh · εGi,t+h︸ ︷︷ ︸
Future Shock

+Same Controls as in Baseline+ vi,t h = 1, 2, 3, 4., (2)

this approach is consistent with Nekarda and Ramey (2011)’t test of whether leads of sectoral

government purchases affect current outcomes.

In particular, we are interested in the effect of future shocks εi,t+τ , with τ = 1, . . . , 4, on current

employment changes: Yi,t−Yi,t−1. If shocks were anticipated, we would expect to see a significant

effect of future shocks on current employment growth, with a magnitude similar to that observed

for current shocks (middle panel). We report the OLS estimates of the effect of εi,t+τ on current

changes in employment for τ = 1, . . . , 4 in the left panel of Figure 4.

Notice that future shocks have neither a meaningful nor a significant effect on current employ­

ment changes at any point in the anticipation horizon. The result of this test rules out the possibility

that contracts, which are considered unanticipated, are in fact anticipated by firms.

Analysis by Quartile of Small Firms. Third, we further subdivide the sample of small firms by

analyzing each quartile of the size distribution of small firms separately. Firms in the first quartile

have between 1 and 6 employees, firms in the second quartile have between 6 and 13 employees, and

firms in the third quartile have between 13 and 28 employees. The fourth quartile is characterized

by much greater dispersion in the number of employees: while the first three quartiles range from

1 to 28 employees, the last quartile ranges from 28 to 150, thus including much larger firms.
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Therefore, we re­estimate Equation (2) for each quartile of the firms’ size distribution separately

to explore the robustness of the result across the sample. Figure 5 shows the IRFs of employment

growth for each quartile.

Figure 5: Employment ­ Quartiles of Small Firms

Note that the results appear to be robust across all four quartiles of the size distribution.

Lastly, we repeat both the anticipation test and the placebo test for each quartile of small firms.

Both sanity checks are passed in all four quartiles of small firms. In the interest of brevity, the

results are presented in the Online Appendix E.1.

Time­Varying Productivity Shocks. Fourth, we are concerned that firms might win contracts in

response to temporary productivity shocks, which make them capable of outbidding their competi­

tors and, consequently, outgrowing them (i.e., omitted variable bias). Note that our firm­fixed ef­

fects can remove the effects of systematic differences in productivity levels across firms, while our

use of highly competed newly awarded definitive contracts rules out the possibility that contracts

are awarded in response to the development of innovative products (i.e., sole sourcing). However,

they are not capable of controlling for time­varying productivity shocks that make firms temporarily
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more productive.

Therefore, we re­estimate Equation (2) by augmenting the specification with four lags of wage­

per­worker. According to Neoclassical theory, the marginal product of labor is equal to the real

(product) wage. Consequently, changes in wage­per­worker should reflect changes in productivity

levels. Thus, using lags of wage­per­worker enables us to control for time­varying productivity

shocks.

The response of small firms’ employment is robust to the inclusion of lags of wage­per­worker

in the specification. In the interest of brevity, the results are presented in the Online Appendix E.2.

Response of Total and Average Wages. Fifth, we study the response of total wages and the

average wage, or wage­per­worker, using the same specification as Equation (2).

We find no significant effect on wage­per­worker for either large or small firms. The same

holds when we look at quartiles of small firms. According to Neoclassical theory, an increase

in hours worked should decrease, ceteris paribus, the marginal productivity of labor, which, in

turn, is proportional to the wage­per­worker. For example, Nekarda and Ramey (2011) find that

industries receiving relativelymore government spending pay lower wages. The fact that wage­per­

worker does not fall in response to government spending shocks at the firm level is consistent with

two potential explanations: (i) increasing productivity levels via learning­by­doing (e.g., Ilzetzki

(2023)), and/or (ii) downward nominal wage rigidity (e.g., Born et al. (2023)). Discriminating

between the two goes beyond the scope of this paper.

In light of the null response of wage­per­worker (i.e., dw̄i,t = 0) and the positive response of

employment (i.e., dEi,t > 0), we would expect to observe a positive response in total wages:

Wi,t := w̄i,t · Ei,t =⇒ dWi,t = w̄i,t · dEi,t︸︷︷︸
>0

+ dw̄i,t︸︷︷︸
=0

·Ei,t > 0.

In fact, the results indicate a significant and positive response of total wages for small firms, while

responses for large firms are insignificant. In the interest of brevity, the results for both average

and total wages are presented in Online Appendix E.3.
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Goods vs Service. Muratori, Juarros, and Valderrama (2023) show that regional multipliers in

the U.S. are driven by spending in services rather than goods. (HOLT TODO) If large firms mainly

produce goods and small firms specialize in services, we would then observe insignificant effects

for large firms and significant effects for small firms. In this section, we show that our firm­level

results are not driven by a service vs goods channel.

We follow Muratori, Juarros, and Valderrama (2023) and break down procurement spending

into either service or goods spending. In our context of firm­level contracts, we break down (unan­

ticipated) contracts into contracts for goods, i.e., εgi,t, and (unanticipated) contracts for service, i.e.,

εsi,t. Notice that these two categories are mutually exclusive:

∀(i, t) εi,t = εgi,t + εsi,t.

In our dataset, firms that receive at least one unanticipated contract specialize in either goods sup­

pliers or service providers. In fact, the distribution of the average share of government contracts for

service is a highly bi­modal distribution with peaks at both zero, i.e., pure goods suppliers, or one,

i.e., pure service providers. Moreover, we find that there are also many more service providers in

the sample than goods suppliers because a larger fraction of procurement spending after 2006 goes

for services rather than goods. In turn, this implies higher standard errors for the goods multipliers

than those for service (see Online Appendix B.2).

We re­estimate Equation (2) by breaking down unanticipated contracts, i.e., εi,t, into a goods

component and a services component, thus estimating the effects of the two separately. All the rest

is identical to the baseline settings, where the equation is estimated via OLS separately for small

and large firms. Results are shown in Figure 6.

There appears to be no difference between service and goods employment multipliers for large

firms, with neither being statistically significant (right panel of Figure 6). In contrast, both the
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Figure 6: Employment ­ Small vs Large Firms ­ Goods vs Service

Notes: Firms are observed from 2006:1 to 2019:4, i.e. T = 56. Number of small firms is N = 5, 142,
while the number of large firms is N = 175. Standard errors are clustered at the state level. Small bands
are 68% confidence. Large bands are 95% confidence.

service and goods multipliers are positive and significant for small firms (left panel). This suggests

that the type of product purchased, whether service or goods, does not explain the small versus

large differences discussed in the baseline results, i.e., Figure 3.

IV. The Credit Channel of Public Procurement

In the U.S., households’ credit conditions matter for the size of regional fiscal multipliers (De­

myanyk, Loutskina, and Murphy, 2019; Bernardini, De Schryder, and Peersman, 2020). We now

provide evidence on the credit channel of public procurement, which states that firms use procure­

ment contracts to increase cash flow–based lending and increase access to bank credit. This credit

channel is particularly relevant for smaller firms that borrow not only to invest but also to hire

(Gabriel (2024)). Yet, there is no empirical evidence linking procurement contracts to bank credit

in the United States. Hence, we tackle this with the innovative approach of linking procurement­
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level data with the Federal Reserve’s supervisory data on bank credit.

Data source. Besides the procurement contract data presented before, our credit data source is

Schedule H.1 of the FR Y­14Q that the Federal Reserve collects as part of the Comprehensive

Capital Analysis and Review (CCAR) process. The latter dataset is quarterly, starts in 2013, and

contains information on the loan portfolios of the largest banks in the United States which, in 2019,

the last year of our sample, originated about 81% of all U.S. commercial and industrial lending and

account for 86% of assets in the banking sector (Brown, Gustafson, and Ivanov (2021), Beyhaghi

et al. (2024)). Banks are required to report all corporate loans and leases inclusive of all term loans

and lines of credit with a committed balance greater than or equal to $1 million, which accounts

for over 97% of these banks’ corporate exposures (Beyhaghi (2022)). The dataset also contains

detailed firm­level balance sheet information on borrowing firms updated annually, which we use

to classify firms according to their size and categorize them into small and large firms.17

Data cleaning and merging. We merge the FPDS and Y­14Q databases relying on a name­

matching exercise using the same method explained in Section 2.2. For this exercise, we only keep

exact matches. Our final sample includes 770 firms with unique Taxpayer Identification Num­

bers (TIN) for which we have information on procurement, credit, and balance sheets. We rely on

name matching again because there is no available crosswalk between DUNS and TIN. Regard­

ing credit information, we rely on loan­level data that contains information such as banks’ private

assessments of loan risk, loan amount, interest rate, maturity, collateral, and guarantees. We then

compile loan­level data into quarterly aggregates by adding all loan amounts to different banks in

a given quarter and by computing the weighted average interest rate in the same quarter. As a last

step and given the absence of employment data in the Y­14Q, we use the total assets of the matched

firms to categorize them as small, if they are in the first 7 deciles of the size distribution, or large, if

they are in the upper 3 deciles of the size distribution. This allows us to have a firm­level quarterly
17Detailed data instructions are available on the Federal Reserve’s website at https://www.federalreserve.

gov/apps/reportingforms/Report/Index/FR_Y-14Q.
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dataset with credit information and procurement shocks.

Methodology and Results. We estimate Equation (2) via OLS for both small firms and large

firms, for each horizon h from 0 (impact) to 4 (one year). We are again interested in βh, which can

be interpreted as the effect of a million dollars in extra federal procurement on firm­level outcome

changes over any horizon h. Figure 7 shows the results for both utilized credit and average interest

rates for both small (right panel) and large (left panel) firms.

Figure 7: Credit and Interest Rates – Small vs Large Firms

(a) Credit – Small Firms (b) Credit – Large Firms

(c) Interest Rate – Small Firms (d) Interest Rate – Large Firms

Notes: Firms are observed from 2013:1 to 2019:4, i.e., T = 28. Number of small firms isN = 650, while
the number of large firms is N = 120. Standard errors are clustered at the state level. Small bands are
68% confidence. Large bands are 95% confidence.

Figure 7 shows that for small firms an unexpected contract amounting to USD 1M leads to a

USD 10,000 increase in total credit available to the firm and around a 0.3 p.p. decline on average

interest rates. We can thus conclude that small firms tend to increase borrowing following the

announcement of an unexpected procurement contract. This pattern supports the notion that small

26



firms are typically more financially constrained than large firms that have easier access to financial

markets and thus view procurement contracts as opportunities to improve their access to credit.

The lower interest rates these firms experience upon securing procurement contracts likely re­

flect the improved risk profile perceived by lenders, due to the steady cash flows associated with

government contracts and the associated positive reputation effect. First, procurement contracts

may help resolve information asymmetries by serving as a government endorsement, signaling

to banks that the firm is a reliable borrower and prompting broader credit access at competitive

rates—similar to the certification effects observed in other government certification programs such

as the one analyzed by Bonfim, Custódio, and Raposo (2023). Second, the procurement contracts

themselves may act as collateral, strengthening a firm’s credit profile and incentivizing lenders to

offer more favorable credit terms (Gabriel (2024)). These mechanisms, whether through signaling

or collateral enhancement, highlight the unique ways procurement awards reduce financing costs,

particularly for smaller, constrained firms.

In opposition, the results also indicate that large firms show minimal or non­significant re­

sponses in both credit uptake and employment when they secure contracts. This discrepancy may

stem from the fact that large firms often have more diversified sources of capital and less depen­

dence on a single source, like government contracts, for their operational or growth financing.

Consequently, large firms are not as financially constrained, which limits the incremental impact

of procurement­induced credit.

Taken together, these findings reinforce the hypothesis that the credit channel is particularly

important for small firms, which then see the most statistically significant effect on employment.

Given the increased credit access (and lower interest rates) upon receiving these unexpected con­

tracts, small firms can alleviate financing constraints, enabling them to hire in response to demand

expansions from the government. The lack of similar credit responses in large firms ties to their in­

significant employment response as well. Without a meaningful financial accelerator effect through

borrowing, large firms likely do not expand their workforce significantly in response to procure­

ment contracts.
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Notice that standard Neoclassical theory would predict the opposite: when G ↑, labor supply

also increases (i.e., negative income effect); therefore, themarginal product of capital increases, too,

putting upward pressure on interest rates. This credit channel could in part explain why, historically,

fiscal shocks in the U.S. have not increased interest rates (Jørgensen and Ravn (2022), Murphy

andWalsh (2022)). In demand­driven output models, fiscal expansions increase aggregate income,

which not only boosts the demand for credit but also raises its supply. The resulting balance between

credit demand and supply can lead to lower interest rates rather than the increases predicted by

Neoclassical theory (Murphy and Walsh, 2022). In tandem, some empirical studies have shown

that government spending can be associated with lower interest rates at the firm level (Gabriel

(2024)), the local level (Auerbach, Gorodnichenko, and Murphy (2020a)), and even the national

level (Ramey (2011), Corsetti, Meier, and Müller (2012), and D’Alessandro, Fella, and Melosi

(2019)).

Notwithstanding, the observed reduction in interest rates for winning firms should not be inter­

preted as evidence that government spending broadly lowers equilibrium interest rates. Similar to

the findings of Hebous and Zimmermann (2020) and Gabriel (2024), the link between firm­level

procurement shocks and aggregate interest rates is not straightforward. In this context, govern­

ment procurement shocks do not necessarily indicate an overall increase in government spending

or budget deficits but may instead reflect a reallocation of public funds.

V. Breaking Down the Regional Employment Multiplier

In the previous sections, we provided direct evidence that firms hire more employees when they win

additional contracts, highlighting a transmission mechanism of fiscal policy operating through the

extensive margin of employment. Moreover, using loan­level data from the Federal Reserve, we

also demonstrated that when (small) firms win more contracts, they receive more credit and expe­

rience lower interest rates, suggesting the existence of a financial accelerator mechanism (borrow­

to­hire).

Nonetheless, the aggregate effects of unanticipated contracts on employment remain unclear.
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Specifically, if contractors “stole” employees from competitors, the net effect on employment

would be zero. Conversely, if contractors hired from the unemployed or from new labor force

entrants, we would observe positive employment multipliers.

In this section, we therefore study the effects of unanticipated contracts at the regional level

(MSA) and examine how much of the regional employment multiplier originates from (i) the direct

response of contractors to procurement spending shocks and (ii) the response of firms not directly

affected by procurement.

V.a The Aggregate Effects of (Unanticipated) Contracts

Following Nakamura and Steinsson (2014), Demyanyk, Loutskina, and Murphy (2019) and Auer­

bach, Gorodnichenko, and Murphy (2020b), we estimate regional fiscal multipliers in the U.S. by

employing the following equation:

Eℓ,t+h − Eℓ,t−1

Eℓ,t−1

= βh ·
Gℓ,t+h −Gℓ,t−1

Yℓ,t−1

+ λt + αℓ + εℓ,t, (3)

where Eℓ,t represents MSA­level employment in region ℓ and year t, and Yℓ,t−1 is annual regional

personal income. The use of personal income as a normalizing weight for changes in defense

spending aligns with Muratori, Juarros, and Valderrama (2023) and is similar to the use of earnings

in Auerbach, Gorodnichenko, and Murphy (2020b). The terms αt and λℓ are time and location

fixed effects, respectively. The government spending measure Gℓ,t represents defense contracts

from FPDS, aggregated by MSA­year. Unlike Demyanyk, Loutskina, and Murphy (2019) and

Auerbach, Gorodnichenko, and Murphy (2020b), who spread Department of Defense contracts

over their duration, we use contracts as recorded in FPDS to avoid missing any anticipatory effect.18

The estimand of interest, βh, measures the percentage increase in regional employment in response
18Even at fiscal year frequency, defense contracts lead defense spending as measured from either NIPA or FPDS

when contracts are spread over their duration. The inherent delay in NIPA spending, as discussed in Brunet (2023) and
Briganti and Sellemi (2023), stems from NIPA accounting practices. To avoid underestimating the multiplier due to
delays in the defense spending measure, we prefer aggregate changes in military contracts over defense spending for
constructing the instrument. Notably, Demyanyk, Loutskina, and Murphy (2019) report higher spending estimates on
several outcomes when using contracts instead of spending (see interaction terms in Table 2 and Table 7).
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to a 1% increase in defense spending relative to personal income.

Mintz (1992) notes that regional defense procurement spending may be endogenous due to

political factors. To address this, Nakamura and Steinsson (2014) suggest a Bartik (1991)­type

instrument, exploiting exogenous time variation in national defense spending. In our context, the

Bartik­type instrument is defined as

Zℓ,t+h :=
1

Yℓ,t−1

· (Gt+h −Gt−1)︸ ︷︷ ︸
Shift

· sℓ︸︷︷︸
Share

,

where Gt+h − Gt−1 represents the aggregate change in lumpy defense contracts in FPDS (shift),

and sℓ denotes the long­run exposure of regions to defense spending (share), calculated as 1/T ·∑T
τ=1Gℓ,τ/Yℓ,τ , with Y being personal income.

In this framework, either the shift or the share must be uncorrelated with the outcome vari­

able (Borusyak, Hull, and Jaravel (2022)). Although the shares—regional exposure to defense

spending—might correlate with unobservables influencing long­term outcomes, the validity of the

econometric approach relies on the exogeneity of the shift. This reliance alignswith the fiscal policy

literature, which has long used national changes in defense spending—equivalent to the shift in this

framework—as an instrument for government spending (Barro (1981), Ramey and Shapiro (1998)).

Actually, in a regional setup, the required identification assumption is even weaker, as national mil­

itary build­ups are less likely to correlate with regional business­cycle conditions (Nakamura and

Steinsson (2014)).

The left panel of Figure 8 shows the 2SLS estimates of βh, representing employment multipliers

estimated using instrumented defense contracts. The results closely align with the employment

multipliers estimated in Auerbach, Gorodnichenko, and Murphy (2020b) (Table 3, Panel B, left

column).

We construct the implied number of jobs­year following Chodorow­Reich (2019) andMuratori,
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Employment Multipliers Cost­per­Job (per year)

Figure 8: Effect of Contracts on MSA Employment

Notes: Sample spans 2006–2019 (T = 14) with N = 329 MSAs. Standard errors are clustered at the
MSA level. Narrow bands indicate 68% confidence levels; wide bands indicate 90% confidence levels.
Cost­per­job standard errors are computed using the∆­method. ADD F STATISTIC

Juarros, and Valderrama (2023):

jobs­yearh := βh ·
1

N · T

N∑
ℓ=1

2019∑
t=2006+1

$1, 000, 000

Yℓ,t−1

· Eℓ,t−1,

where βh represents the estimated employment multipliers reported in the left panel of Figure 8. In

the right panel of the same figure, we plot the implied cost­per­job (with an average duration of one

year) by taking the reciprocal of the number of jobs­year. The average cost­per­job is $547,771.

To provide context, Chodorow­Reich (2019) review the effects of ARRA transfers and report a

cost­per­job range (with an average duration of one year) between $76,000 and $393,000. Other es­

timates in the literature include Serrato and Wingender (2016), who find a cost­per­job of $30,000

per year using Census data from U.S. regions; Adelino, Cunha, and Ferreira (2017), who report

$20,000 per year based on exogenous variation in local spending in low­employment U.S. munic­

ipalities; Corbi, Papaioannou, and Surico (2019), who estimate $8,000 per year using Brazilian

municipal transfers; and Buchheim and Watzinger (2023), who find $24,000 per year based on

German public investment in improving the energy efficiency of school buildings.

ADD TABLE

Given these benchmarks, it is worth investigating why the cost­per­job implied by defense
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procurement spending in U.S. regions is so high. To this end, we disaggregate regional defense

spending, Gℓ,t, by aggregating at the MSA­year level the two components used in the firm­level

analysis from Section 3: (i) unanticipated contracts (εℓ,t) and (ii) potentially anticipated contracts

(G̃ℓ,t). Specifically, we augment our specification in Equation (3) by decomposing Gℓ,t:

Eℓ,t+h − Eℓ,t−1

Eℓ,t−1

= γh ·
εℓ,t+h − εℓ,t−1

Yℓ,t−1

+ δh ·
G̃ℓ,t+h − G̃ℓ,t−1

Yℓ,t−1

+ λt + αℓ + εℓ,t. (4)

When aggregating firm­level unanticipated contracts at the MSA­year level to study regional

employment, we face a potential endogeneity threat: for political reasons, more (unanticipated)

contracts might be awarded in regions with poor economic performance (i.e., low growth). This

issue persists even if firms within the region cannot predict contract winners due to the competitive

allocation system. Such concerns have driven the literature to adopt Bartik­type instruments to

study regional government purchases, as used in the previous section (Nakamura and Steinsson

(2014), Demyanyk, Loutskina, and Murphy (2019), and Auerbach, Gorodnichenko, and Murphy

(2020b)). Accordingly, we construct two instruments:

Zε
ℓ,t+h :=

εt+h − εt−1

Yℓ,t−1

· sεℓ

ZG̃
ℓ,t+h :=

G̃t+h − G̃t−1

Yℓ,t−1

· sG̃ℓ ,

where εt represents the yearly aggregated value of unanticipated contracts, G̃t denotes the annual

value of potentially anticipated contracts, sεℓ is the long­run share of regional unanticipated contracts

(i.e., 1/T
∑

t εℓ,t/εt), and sG̃ℓ is the analogous share for potentially anticipated contracts. A similar

two­instrument approach was recently proposed for analyzing Gℓ,t by disaggregating goods and

services spending (Muratori, Juarros, and Valderrama, 2023).

We estimate Equation (4) using Zε
ℓ,t+h and ZG̃

ℓ,t+h as instruments for the two types of spending.

The 2SLS estimates of γh (unanticipated contracts) are shown in red in the top panel of Figure 9,

while the estimates of δh (potentially anticipated contracts) are shown in green.
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Employment Multipliers by Contract Type

Cost­per­Job (per year) by Contract Type

Figure 9: Effect of Contracts on MSA Employment by Contract Type

Notes: Sample spans 2006–2019 (T = 14), with N = 329 MSAs. Standard errors are clustered at the
MSA level. Narrow bands indicate 68% confidence levels; wide bands indicate 90% confidence levels.
Cost­per­job standard errors are computed using the∆­method.
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The employment multipliers estimated using unanticipated contracts (red line in the top panel of

Figure 9) are an order of magnitude larger than those estimated for the residual components. Since

most defense procurement spending originates from the residual components (i.e., potentially antic­

ipated contracts), the estimated multipliers closely resemble those estimated using Gℓ,t (Figure 8),

which, in turn, alignwith the estimates reported inAuerbach, Gorodnichenko, andMurphy (2020b).

Similarly, the cost­per­job estimates for potentially anticipated contracts (green line, bottom­right

panel of Figure 9) are nearly identical to those for all defense procurement contracts. Conversely,

the cost­per­job estimates for unanticipated contracts are much lower, averaging $56,444 per year.

This value is consistent with literature estimates for other types of government spending, suggesting

that the low cost­per­job estimates for defense procurement spending arise from its measurement.

As discussed in Section 2, most defense procurement spending in the U.S. consists of modifi­

cations or delivery/task orders awarded under prior indefinite delivery vehicles. These contracts,

often awarded years earlier, may have minimal or diluted effects over extended periods. In con­

trast, unanticipated contracts capture the lumpy, unpredictable component of procurement spend­

ing, whose effects are more likely to materialize shortly after their award.

Therefore, contrary to previous estimates, defense procurement spending appears capable of

stimulating employment to a degree comparable to other components of government spending.

Moreover, the positive and significant employment multipliers suggest that the net regional effects

of unanticipated contracts are positive, with the new employees likely drawn from new labor force

entrants or the unemployed (assuming minimal migration and cross­MSA commuting effects).

V.b Direct vs Indirect Regional Employment Channels

In the previous section, the positive regional employment multiplier indicates that when firms win

more contracts and hire more employees, they likely do so from either the unemployed or new

labor force entrants. However, part of the employment response might not only be due to firms

directly affected by procurement contracts, i.e., contractors. In fact, firms not directly involved

with contracting might well be affected by regional shocks to contracts (Juarros (2022)) and decide
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to increase employment due to several reasons: (i) input­output connections (Auerbach, Gorod­

nichenko, and Murphy (2020b)), (ii) subcontracting or (iii) more general “multiplier­effects”, such

as increased local consumption (see Demyanyk, Loutskina, and Murphy (2019)).

Generally speaking, how much of the employment multiplier originates from direct effects of

contracts on contractors and how much from indirect effects on non­contractors?

To answer this question, we leverage again our restricted data access to the universe of establish­

ments in the U.S. (QCEW). Specifically, the BLS regional employment public data is constructed

by aggregating the micro (restricted) data from QCEW, to which we obtained access:

Eℓ,t︸︷︷︸
Public

=
∑
i

Ei,ℓ,t︸︷︷︸
Restricted

,

where i denotes an establishment operating in period t in region ℓ, identified by its physical location

address.

Thus, for each region, we break down employment into two components:

Eℓ,t =
∑
i∈C

EContractors
i,ℓ,t +

∑
i ̸∈C

ENon­Contractors
i,ℓ,t

= EContractors
ℓ,t + ENon­Contractors

ℓ,t .

Essentially, we identify the set of establishments that win at least one contract over the sample

period, C, and aggregate employment for these establishments into the component associated with

defense contractors. The residual employment component represents firms that are never directly

involvedwith defense contracting. This breakdown of employment is implemented bymatching the

universe of defense contractors from FPDS with the universe of establishments from the restricted

QCEW. The matching is restricted to establishments located in all of our 42 signatory states and is

carried out using the same string­matching algorithm employed in Section 3. The total aggregated

amount of defense spending resulting from aggregating contracts awarded to our set of matched

defense contractors accounts for more than 90% of total defense spending for each state included
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in the analysis, on average.

Employment Breakdown. Having constructed MSA­annual time series of defense contractors’

and non­contractors’ employment, which add up exactly to the publicly available QCEW data, we

can break down the left­hand side of Equation (3) into two components:

Eℓ,t+h − Eℓ,t−1

Eℓ,t−1

=
EContractors

ℓ,t+h − EContractors
ℓ,t−1

EContractors
ℓ,t−1

·
EContractors

ℓ,t−1

Eℓ,t−1︸ ︷︷ ︸
:=sℓ,t−1

+...

+
ENon­Contractors

ℓ,t+h − ENon­Contractors
ℓ,t−1

ENon­Contractors
ℓ,t−1

·

1−
EContractors

ℓ,t−1

Eℓ,t−1︸ ︷︷ ︸
:=sℓ,t−1

 .

Essentially, the percent change in total regional employment is aweighted average of the percent

changes in contractors’ and non­contractors’ employment, with the weight sℓ,t−1 representing the

pre­shock fraction of contractors’ employment in a region.

Therefore, we break down the 2SLS estimate of βh from equation (3) in two components by

estimating the following two equations:

EContractors
ℓ,t+h − EContractors

ℓ,t−1

EContractors
ℓ,t−1

· sℓ,t−1 = βc
h ·

Gℓ,t+h −Gℓ,t−1

Yℓ,t−1

+ λct + αc
ℓ + εcℓ,t (5)

ENon­Contractors
ℓ,t+h − ENon­Contractors

ℓ,t−1

ENon­Contractors
ℓ,t−1

· (1− sℓ,t−1) = βnc
h · Gℓ,t+h −Gℓ,t−1

Yℓ,t−1

+ λnct + αnc
ℓ + εncℓ,t. (6)

We estimate Equation (5) and (6) using the same Bartik instruments used before. In practice,

we are breaking down the employment multiplier, estimated using the widely accepted MSA­level

government spending shocks of Demyanyk, Loutskina, and Murphy (2019) and Auerbach, Gorod­

nichenko, and Murphy (2020b), into a contractor and non­contractor component. In fact, thanks to

the linearity of the 2SLS estimator and the fact that the right hand side of Equations (3), (5) and (6)

are the same, the 2SLS estimates of βc
h and βnc

h from (5) and (6) respectively add up to the 2SLS
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estimate of βh:

β̂2SLS
h = β̂c,2SLS

h︸ ︷︷ ︸
Direct

+ β̂nc,2SLS
h︸ ︷︷ ︸
Indirect

.

In particular, the 2SLS estimate of βc
h represents the direct effect of defense spending on defense

contractors, while the estimate of βnc
h represents the indirect effect of defense spending.

The top­left panel of Figure 10 shows the estimates of βc
h, the component of the employment

multiplier that is due to the direct response of contractors (Equation (5)). The top­right panel of

Figure 10 shows the estimates of βnc
h , the component that stems from non­contractors (Equation

(6)).

Both the responses of the (weighted) employment components to regional defense spending

shocks are positive and significant with the only exclusion of non­contractors employment on im­

pact, whose estimate is negative but insignificant, suggesting only potentially very mild employ­

ment crowding­out effects.19

The bottom panel of Figure 10 shows the contractors’ share of the employment multiplier in

blue (i.e., β̂c
h/

(
β̂c
h + β̂nc

h

)
. The red dash line is the average contractors’ share of the employment

multiplier calculated from horizon 1 through 4: 55% of the regional multiplier originates from the

response of contractors, while the remaining 45% is driven by indirect effects. This novel result

suggests that “multiplier” effects are almost as important as the direct effects in the propagation of

fiscal policy shocks.

VI. Conclusion

In this paper, we use institutional knowledge of the federal procurement process in the United States

to identify a special set of “unanticipated contracts” that act as firm­level demand shocks. First, by

leveraging restricted access to the Quarterly Census of Employment and Wages (QCEW) from the

Bureau of Labor Statistics, we link the universe of U.S. establishments with the universe of fed­
19Notice that the sum of the two components does not add up exactly to the value estimated in Figure 8 but is very

close to it. The reason for this discrepancy arises from the fact that the sample we used at the BLS only has 271 MSAs,
since we only had access to 42 signatory states. However, the employment multipliers estimated using this smaller
sample were almost identical to the ones reported here using all MSAs, serving as an extra robustness check.
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Figure 10: Employment Multipliers: Contractors vs Non­Contractors

Notes: Sample spans 2006–2019 (T = 14), with N = 271 MSAs. Standard errors are clustered at the
MSA level. Narrow bands indicate 68% confidence levels; wide bands indicate 90% confidence levels.
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eral contractors from the Federal Procurement Data System (FPDS). We find that when firms win

(unanticipated) contracts, they increase their employment, with this increase persisting beyond the

average duration of contracts. This finding provides direct evidence of an important transmission

mechanism of fiscal shocks: the extensive margin of employment. Second, we link contractors

from FPDS with firm loan bank­level data from the Federal Reserve (Y14Q) to show that unantic­

ipated contracts also lead small firms to increase their credit and lower their borrowing costs. We

refer to this credit channel of procurement contracts as the “borrow­to­hire” mechanism.

In the second part of the paper, we aggregate unanticipated contracts to the MSA level to study

their regional effects. We find that unanticipated contracts lead to positive estimates of the em­

ployment multiplier, which are an order of magnitude higher than current estimates. The implied

cost­per­job is $57,000 per year, aligning the effects of defense procurement spending on employ­

ment with other estimates in the literature based on either different types of government spending

(e.g., ARRA transfers) or data from other countries (e.g., Brazil and Germany).

Lastly, we construct new regional time series for employment among defense contractors and

non­defense contractors, again leveraging restricted QCEW access. Using these data, we decom­

pose the employment multiplier, as estimated using the widely accepted MSA­level shock of De­

myanyk, Loutskina, and Murphy (2019) and Auerbach, Gorodnichenko, and Murphy (2020b), into

(i) direct and (ii) indirect (“multiplier”) effects. We find that non­contractors experience a con­

traction in employment only on impact (i.e., crowding­out), but these estimates are not statistically

significant. From year 1 through year 4 after the fiscal shock, 55% of the employment multiplier

originates from contractors’ responses, while the remaining 45% stems from non­contractors.

These results have important implications for policymakers. First, governments can stimu­

late employment persistently through government acquisitions, with minimal crowding­out effects.

Second, access to credit can help small firms grow out of financial constraints. Third, optimal fis­

cal policy should equally consider both direct and indirect effects when designing procurement

policies. For instance, factors such as firm size (small vs large), contract type (cost­plus­fee vs

fixed price), contract duration (short vs long) and product type (services vs goods) are all critical
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elements that influence the size of the direct component of the employment multiplier. Simulta­

neously, regional characteristics, such as the share of financially constrained households, sectoral

biases, the production network location of purchased products, and regional economic slack, are

key determinants of the indirect component of the employment multiplier.
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