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ABSTRACT 

 

We investigate whether labor unionization of customer firms affects the operating performance of their 

dependent suppliers. Using a sample of U.S. union elections, our regression discontinuity tests show that 

passing a union election leads to a 6.9 percentage-point decline in supplier operating margin in the following 

year. Such negative effects are more pronounced for customers with stronger bargaining power vis-à-vis 

dependent suppliers. Additional tests show that the reduced supplier operating margins are due to weakened 

top lines and, more specifically, to squeezed selling prices. Finally, consistent with increased labor costs, 

unionization is shown to significantly increase cost of goods sold and slow labor-force downsizing among 

customer firms. Overall, our evidence suggests that increased labor costs and financial inflexibility due to 

unionization induce customers to price-squeeze their dependent suppliers. 

 

Keywords: Labor unions; supply chain; bargaining power; regression discontinuity approach 

 

  



2 

 

1. Introduction 

Although the power of labor unions has declined in recent decades, their role in shaping industrial relations 

remains influential.1 From an economic perspective, unions monopolize the labor supply and can extract a 

rent from employers by raising wages above competitive levels. While empirical evidence on the impact of 

unionization on employment and wages has to date been inconclusive,2 a related stream of finance literature 

emphasizes the role of firms’ strategic responses to union bargaining (e.g., sheltering income from wage 

demands) and documents that unionization drives various important financing decisions (see, e.g., Bronars 

and Deere, 1991; DeAngelo and DeAngelo, 1991; Klasa et al., 2009; Matsa, 2010).  

Despite the voluminous literature on unionization, few studies have explored its potential impact 

on the related parties of unionized firms. This paucity of research is surprising since firms do not operate 

in a vacuum, but often work closely with other entities, such as supply-chain partners, in sourcing, 

producing, and delivering goods and services to end consumers.3 Indeed, recent evidence shows that the 

supply chain is a significant channel through which idiosyncratic shocks are propagated (see, e.g., Barrot 

and Sauvagnat, 2016; Agca et al., 2017). When downstream customers experience negative events, 

dependent suppliers are exposed to potential losses and undiversified risk (see, e.g., Hertzel et al., 2008; 

Dhaliwal et al., 2016; Houston et al., 2016). For that reason, the question of who ultimately bears union-

induced costs cannot be fully answered without considering the often-complex supply-chain 

interrelationships between firms. To fill this gap, we use the supply chain as an empirical setting and 

examine the extent to which unionization of customers affects the operating performance of their dependent 

suppliers.  

                                                 
1 As of 2016, at least one in ten American wage and salary workers are members of unions; their average hourly wage 
was at least 30 percent higher than that of non-unionized workers (Bureau of Labor Statistics, 2017). 
2 Earlier studies generally document a negative effect of unionization on firm earnings and value (see, e.g., Hirsch, 
1991a; Hirsch 1991b; Ruback and Zimmerman, 1984; Abowd, 1989), whereas more recent evidence points to a rather 
limited effect of unions on employment, wages, output, and production (see, e.g., DiNardo and Lee, 2004). 
3 Anecdotally, firms with a long history of union presence, such as General Motors, Ford, Boeing, Verizon, and others, 
transact frequently and in bulk quantity with their input suppliers and have developed strong economic 
interdependencies with their partners over time. 
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Labor unionization is costly for employers and shareholders. For instance, firms may experience 

increased cost stickiness as unions bargain collectively for higher wages, greater benefits, and less hiring 

or firing (Lewis, 1986; Hirsch, 1997; Chen et al., 2017). In case of work disputes, unions may also threaten 

to organize strikes and work stoppages, causing disruptions to firm operations and production (Ashenfelter 

and Johnson, 1969). To mitigate the adverse impact of unions, firms may actively seek to improve their 

bargaining positions vis-à-vis unions by sheltering liquidity from the wage demands of workers, such as 

increasing debt and reducing cash holdings (Klasa et al., 2009; Matsa, 2010). Reduced liquidity due to such 

strategic maneuvers and increased union-induced cost stickiness greatly reduce firms’ ability to buffer 

against negative shocks, making them more susceptible to cash-flow problems when profits decline. Hence, 

firms are incentivized to cut down on variable costs. Since the costs of purchasing input factors represent 

the majority of operating budgets (Quinn, 1997), rational customer firms may substantiate their cost-saving 

initiatives by squeezing their suppliers for lower input prices. Therefore, unionization creates incentives for 

firms to price-squeeze their upstream dependent suppliers, in effect hurting the latter’s operating 

performance. 

The extent of upstream price-squeezes depends on the relative bargaining power of supply-chain 

partners. The literature suggests that trading partners do not share gains and losses equitably and the 

ultimate division of profit is determined by their relative bargaining positions (Jeuland and Shugan, 1983; 

Kadiyali et al., 2000; Iyer and Villas-Boas, 2003). Since suppliers rely heavily on customers for sales and 

often devote considerable effort and resources to securing and retaining relationships, their bargaining 

positions tend to be weak (Williamson, 1971, 1979; Ganesan, 1994). Thus, when needs arise, such as when 

their cost structure changes, customers can initiate renegotiations and exert downward price pressure on 

upstream suppliers by threatening to switch to alternative firms (Choi, 1991; Hallen, et al., 1991; Iyer and 
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Villas-Boas, 2003). 4  Therefore, we hypothesize that the negative effect of customer unionization on 

supplier operating margin is more pronounced when customers are more powerful. 

Empirically identifying the impact of customer unionization on supplier operating performance is 

difficult because of endogeneity concerns. Among the most important of such concerns is the possibility 

that omitted factors that drive the unionization status of customers may determine how they engage or treat 

their input suppliers, thereby leading to spurious correlations between unionization and supplier operating 

performance. To tackle these challenges, we adopt a regression discontinuity (RD) approach that exploits 

locally exogenous variation in unionization provided by union elections. Assuming that employees cannot 

precisely control election outcomes (confirmed in our analysis), variation in unionization provided by 

elections is plausibly locally exogenous and, thus, is likely to be uncorrelated with any other covariates. 

 After matching 39 years of U.S. labor union elections from the National Labor Relations Board 

(NLRB) to our supplier-customer dataset (from Compustat segment files), our final sample consists of 831 

unique elections, affecting in total 232 customers and 1,662 suppliers. Diagnostic tests show little evidence 

of precise manipulation of election outcomes by voters. 

Under the optimal bandwidth identified by the data-driven method of Imbens and Kalyanaraman 

(2012), our local linear estimation shows that customer firms’ passing of a union election reduces the 

operating margin of their dependent suppliers by a significant 6.9 percentage points in the following year. 

Although varying across specifications and samples, the RD estimates are robust to alternative estimation 

approaches, bandwidth choices, weighting methods, samples, alternative standard errors, the inclusion of 

controls for state economic conditions, the inclusion of supplier and customer firm covariates and industry 

and year fixed effects, and a placebo test that randomizes the threshold for treatment assignment. 

The identifying assumption for the local linear estimation is that in the optimal-bandwidth sample, 

supplier and customer firm characteristics and supplier operating margins in the pre-treatment year should 

                                                 
4 In the automotive industry, for example, suppliers are asked to lower their price by 2 to 3 percent by large automakers 
when the latter plan to cut their annual spending by 4 to 6 percent (Boston Consulting Group, 2015). 
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be insignificantly different between the treatment group of winning elections and the control group of losing 

elections. We find no significant differences in pre-existing supplier operating margins (in both levels and 

changes) between the two groups; other supplier and customer firm covariates are also mostly 

indistinguishable between the groups. 

Next, we examine the role of supply-chain bargaining power in governing the negative relation in 

question. To the extent that customer firms with greater bargaining power are more prone to and have a 

greater scope in exercising their power to price-squeeze their suppliers, we expect the negative union-effect 

on supplier operating margin to be more pronounced among these customers. Consistent with this view, 

our tests show that negative RD estimates are larger and more significant when the industry concentration 

of suppliers is lower relative to that of their customers and when suppliers are more sales-dependent. This 

evidence also reinforces our interpretation that the negative effect in question indeed operates through the 

supply-chain channel.  

To gain insight into the mechanisms, we perform RD tests to distinguish whether reduced supplier 

operating margins are driven by lower sales revenue or by confounding increases in production or operating 

costs. Consistent with weakened top lines being the main source of performance loss, our local linear 

estimation shows that customer unionization significantly decreases the proportion of sales revenue coming 

from the treated customers, whereas little evidence of significant changes to supplier cost of goods sold and 

operating costs is documented. Moreover, and importantly, we find that supplier gross profit margins are 

significantly reduced subsequent to major customers passing union elections. Since, by definition, gross 

profit margin primarily reflects changes in selling price per unit (if cost of goods sold per unit is held 

relatively constant) and is thus less driven by changes in sales volume, this evidence lends support to our 

hypothesis that unionization induces firms to price-squeeze their dependent suppliers. 

To examine whether our findings can indeed be attributed to unionization, we test for the 

consequences of unionization on customers firms. We find little evidence to support the slowing of 

customer sales if production or operation is disrupted by unionization. However, our local linear tests reveal 
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that the cost of goods sold increases after passing a union election, which is consistent with increased input 

costs. Further, we examine annual percentage changes in numbers of employees, finding that the effect of 

unionization is asymmetric, i.e., the magnitude of negative changes (in employee numbers) is significantly 

reduced, but positive changes are not significantly affected. This evidence is consistent with increased 

inflexibility in downsizing the labor force.  

Finally, we examine whether customer unionization reduces supplier firm value and find 

marginally significant results. Our local linear estimation shows that major customers passing a union 

election leads to an 11.3-percent decline in supplier market-to-book equity ratios in the following year.  

The remainder of this paper is organized as follows: Section 2 explains our theoretical arguments, 

develops our hypotheses, and discusses our contributions in relation to the existing literature. Section 3 

explains the data sources and sample selection. Section 4 explains the RD design and empirical 

methodology, presents diagnostic tests, and reports the estimation results. Section 5 presents more tests 

focusing on the cross-sectional heterogeneity and the underlying mechanisms. Section 6 presents further 

tests and reports results from alternative empirical test strategies. Section 7 concludes the paper. 

 

2. Related Literature and Hypothesis Development 

2.1 Customer Unionization and Supplier Operating Performance 

Labor unions are widely believed to impose substantial costs onto employers and shareholders. First, firms 

may experience increased cost stickiness because of unions’ collective bargaining for higher wages, greater 

work benefits, and less hiring and firing (Lewis, 1986; Hirsch, 1997; Chen et al., 2011; Chen et al., 2017; 

He et al., 2018). Second, the union wage premium also lowers production efficiency by distorting firms’ 

production mix, employment, and investments, thereby reducing the cash flows that can be accrued to 

shareholders (Hirsh, 2004). Third, labor unions often intervene in a variety of corporate restructuring 

activities, which can cause serious disruptions to firm operations and adjustment to physical capital. For 

instance, in corporate bankruptcies, unions can protect worker interests by disrupting the priority and 
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seniority of certain creditors’ claims, and by favoring inefficient reorganization to secure workers’ 

continued employment (Haggard, 1983; Campello et al., 2018). Moreover, in wage- or job-related disputes, 

unions can threaten to organize strikes and work stoppages, thereby imposing costs directly on unionized 

firms (Ashenfelter and Johnson, 1969). Together, unions’ collective bargaining and increased labor 

protections not only raise firm labor costs but also reduce their flexibility to downsize the workforce as well 

as their ease of selling assets.  

 While bargaining with employee collectives in good faith is required by law, unionized firms might 

seek to reduce the impact of unions by improving their bargaining position. To achieve this improved 

position, firms might shelter liquidity from the wage demands of workers and unions by reducing financial 

flexibility. Consistent with this view, Matsa (2010) documents that firms strategically raise debt financing 

and make use of the associated increased cash-flow demands to improve their bargaining position with 

labor. Klasa et al. (2009) also show that firms strategically hold less cash to obtain a bargaining advantage 

over unions, especially when unions are more powerful and can potentially seek higher rent.  

Such strategic responses to union bargaining by firms may, however, have nontrivial implications 

for other related parties. Although bargaining power over labor improves as a result, the reduced liquidity 

along with the other union-induced costs can substantially reduce the firm’s buffer against negative income 

shocks, rendering them more vulnerable to cash-flow problems when profits decline. To cope with these 

situations, rational unionized firms would attempt to cut down on variable costs other than labor costs (since 

cutting the latter is less feasible in the presence of unions).5 Given that the costs of purchasing input factors 

represent the majority of firms’ operating budgets (Quinn, 1997), the supply chain is an important remaining 

channel through which unionized firms can substantiate their cost-saving initiatives. As such, we 

hypothesize that unionization creates incentives for firms to price-squeeze their upstream dependent 

                                                 
5 An alternative way to reduce such union-induced cash-flow risks and inflexibility is to shift costs onto consumers 
by charging higher prices. However, by doing so, unionized firms may risk losing sales, market share, and 
competitiveness to non-unionized or foreign firms (Hirsch, 2004). Our empirical strategy is unable to test this 
hypothesis and, hence, we leave it for future research to shed more light on this issue. 
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suppliers, in effect shifting part of the increased costs onto the latter and hurting the latter’s operating 

performance. Our first hypothesis is as follows: 

  

H1: Unionization of major customers significantly reduces suppliers’ operating 

performance. 

 

Not all firms experiencing unionization price-squeeze their suppliers; the extent of such behaviors 

likely depends on the strength of the former’s bargaining power vis-à-vis the latter. Although supply-chain 

partners work collaboratively to maximize the value delivered to end consumers, they typically do not share 

gains and losses equitably (for a survey, see Cachon and Netessine, 2004). The outcomes of negotiations 

(and renegotiations) in contract terms between partners and thus the ultimate division of profit along the 

supply chain are governed by their relative bargaining positions (Jeuland and Shugan, 1983; Kadiyali et al., 

2000; Iyer and Villas-Boas, 2003).  

One of the most important factors that determines bargaining power along the supply chain is the 

level of switching costs incurred by dependent suppliers. In general, suppliers are relatively small and 

highly dependent on customers for sales. They often devote considerable effort and resources to securing 

and retaining relationships with their customers, such as tailoring products to customers’ specific needs, 

making irreversible R&D investment, and other strategies (Williamson, 1971, 1979; Ganesan, 1994). While 

such customer-specific investments are vital to sustaining long-term trading relationships, they offer little 

value outside of these relationships. As such, suppliers often incur substantial sunk costs when switching 

to alternative customers if existing relationships terminate. At the same time, the level of switching costs 

also depends on the supplier firm’s outside options, i.e., the availability of alternative customers with similar 

demand for input factors. The fewer the alternatives, the higher the costs and effort suppliers must incur to 

search for and switch to alternative buyers and to make new relationship-specific investments. Hence, with 
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higher switching costs, the more disadvantageous is a supplier’s bargaining position and its major customers 

have a wider scope in price-squeezing it by threatening to terminate the trading relationship.  

Note that a unique feature of supply-chain relationships is that partners can re-negotiate the pricing 

and terms of trade when the environment changes, because supply-chain relationships are often governed 

by “relational contracts” that are not legally enforceable and whose effect is based upon mutual trust (Baker 

et al., 2002). The explicit terms of such contracts are simply an outline; the potential and demand for 

continuing business provide primary incentives for firms to adhere to them. Supply-chain partners therefore 

have flexibility to act upon newly arrived information and to make timely adjustments through renegotiating 

contract terms with each other (Taylor and Plambeck, 2007; Baker et al., 2002). Following prior studies 

suggesting that changes in cost structures are major drivers for initializing negotiations and determining 

their outcomes (see, e.g., Cachon and Netessine, 2004; Leider and Lovejoy, 2016), we argue that, when 

needs such as heightened labor costs and inflexibility induced by unionization arise, major customers with 

strong bargaining power can initiate renegotiations and exert downward price pressure on upstream 

suppliers by threatening to switch to alternative suppliers (Choi, 1991; Hallen, et al., 1991; Iyer and Villas-

Boas, 2003).6 Thus, our second hypothesis is as follows: 

  

H2: The negative effect of unionization of major customers on supplier operating 

performance is more pronounced when major customers have greater bargaining 

power. 

 

2.2 Relation to Existing Literature 

Our paper makes two important contributions to the literature. First, we add to a large body of research 

examining the economic role of labor unions. In the economics literature, DiNardo and Lee (2004) show 

                                                 
6 In the automotive industry, for example, suppliers are asked to lower their price by 2 to 3 percent by large automakers 
when the latter plan to cut their annual spending by 4 to 6 percent (Boston Consulting Group, 2015). 
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that labor unionization has a limited effect on employment, wage, and production, while Lee and Mas (2012) 

document a negative union effect on market value that materializes in 15 to 18 months. In a related strand 

of literature, a growing number of finance studies document a significant union effect on various corporate 

outcomes. For instance, Chen et al. (2011) find that labor union coverage is associated with higher cost of 

equity capital through increased fixed costs and thus higher operating leverage. Campello et al. (2018) argue 

that unionization is associated with costlier bankruptcy court proceedings and show that passing a union 

election leads to a bond value loss. Bradley et al. (2016) show that unionization creates misaligned 

incentives among employees that impede corporate innovation activities and investment. Another stream 

of finance literature analyzes firms’ strategic incentives to obtain bargaining power over labor. Specifically, 

Matsa (2010) finds that firms increase debt financing and thus cash-flow demands to improve bargaining 

positions with labor. Klasa et al. (2009) document that firms hold less cash to obtain a bargaining advantage 

over unions.  

Our study poses a new question: Does firms’ unionization affect other stakeholders such as 

dependent suppliers? Our empirical evidence suggests that the increased union-induced costs and reduced 

financial flexibility as a result of their strategic maneuvers to obtain bargaining power over labor induce 

firms to shift costs onto their dependent suppliers by exercising their bargaining power in the supply chain. 

Our findings yield important implications for labor policies by revealing a negative economic consequence 

of unionization that operates throughout the supply chain. Our evidence suggests that dependent suppliers 

may have to bear a portion of any union taxes, thereby opening a new avenue for future research.  

 Second, we contribute to a stream of literature that examines spillover effects along the supply 

chain. Gu et al. (2017) find that suppliers’ relation-specific investments change with the risk-taking 

incentives of customer CEOs. Radhakrishnan et al. (2014) find a positive association between the quality 

of customers’ capital market information and supplier operating performance. A strand of studies examines 

the effect of customer base concentration on upstream suppliers’ profitability (Hui et al., 2019), inventory 

efficiency (Ak and Patatoukas, 2016), productivity (Serpa and Krishnan, 2017), sensitivity of sales to the 
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state of economy (Osadchiy et al., 2016), accounting rates of return (Patatoukas, 2012), and cost of equity 

(Dhaliwal et al., 2016). Prior studies also explore how risk and shocks propagate along the production 

network (see, e.g., Atalay et al., 2011; Acemoglu et al., 2012; Wu and Birge, 2014; Agca et al., 2017; Wang 

et al., 2017). Other studies find that disruptions in downstream customer firms, such as bankruptcies and 

horizontal mergers and acquisitions, can significantly and negatively impact suppliers (Hertzel et al., 2008; 

Houston et al., 2016; Fee and Thomas, 2004), whereas Barrot and Sauvagnat (2016) and Carvalho et al. 

(2017) examine how upstream disruptions due to the occurrence of natural disasters could negatively affect 

downstream customers. Our study offers new empirical evidence that unionization leads to increased 

incentives to price-squeeze upstream suppliers and, therefore, can substantially hurt the latter’s operating 

performance and market value.  

The study most closely related to ours is Chen et al. (2017), which focuses on how supplier firm 

unionization affects their relationships with major customers. They find that major customers shift sales 

away from supplier firms who experience unionization to avoid disruptions and such reduced sales translate 

into weaker firm performance. Their results further show that suppliers suffer from higher cost of goods 

sold and increased employee numbers after unionization, consistent with higher input costs. Although our 

empirical tests identify an effect of unionization that travels upstream, while they analyze a downstream 

effect, our findings complement theirs in several ways. First, both studies reveal a negative externality of 

unionization that propagates through the supply chain. Second, findings from both studies confirm a 

significant role of supply-chain relationships in governing profit sharing between trading partners, thereby 

adding to a vast body of supply-chain literature. Third, both studies document a significant negative first-

order effect of unionization on firms’ cost of goods sold and employment changes, thus adding new 

empirical evidence to the debate on the economic impact of labor unions. More importantly, in light of their 
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evidence, we are careful to control for the direct effect of unionization on supplier operating performance 

(see Section 3).7 

 

3. Data and Descriptive Summary 

We construct our databases using several sources. First, we collect information on supply-chain 

relationships from Compustat Segment files and construct a customer-supplier-year panel dataset covering 

the period from 1976 to 2018. Pursuant to Financial Accounting Standard No. 14, all publicly traded firms 

are required to report the names of their customers whose share is greater than 10 percent of their total 

revenue.8 Based on such information, all major customers of supplier firms are identified in any given year, 

resulting in a network of interconnected firms. All stock and accounting information are taken from the 

CRSP and Compustat databases. All financial firms are excluded from both samples. 

 We collect data on labor union elections over the period from 1977 to 1999 from Holmes (2006)9 

and augment this dataset with more recent union elections data from the National Labor Relations Board 

(NLRB) until 2016. Following Lee and Mas (2012), we only include union elections that have no missing 

outcomes. If a firm has more than one election within a fiscal year, that with the largest number of eligible 

voters is retained, because the latter is likely to be more important for corporate outcomes. We then 

manually match these union elections to the major customers based on company names, addresses, and 

industry. This information allows us to identify all dependent suppliers affected by the elections.10 Given 

the network structure of our data, a major customer’s union election may affect more than one supplier. 

Moreover, to account for any potential confounding effects of suppliers’ union elections on their operating 

                                                 
7 We thank two anonymous reviewers for referring us to Chen et al. (2017) and suggesting that we should carefully 
control for the direct effect of labor unionization on supplier operating performance. 
8 Some firms also voluntarily disclose their customers despite the fact that their share is smaller than 10 percent of its 
sales. 
9  We thank Professor Thomas Holmes for making these union elections data publicly available at 
http://users.econ.umn.edu/~holmes/data/geo_spill/. 
10 Customer elections taking place in calendar year t-1 are matched with supplier firms with fiscal year ending in year 
t, and all our supplier outcomes analyzed are measured in fiscal year t+1, thus ensuring that all customer elections are 
held prior to the fiscal years in which supplier outcomes are computed. 
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performance, we match the union elections with the supplier firms and remove observations from one year 

before, the year of, and one year after a supplier union election. Our final sample consists of 831 unique 

customers’ union elections over the period from 1978 to 2016,11 affecting a total of 232 unique customers 

and 1,662 unique suppliers, and 6,200 customer-supplier-year observations.12 

 [Insert Table 1 about here] 

Table 1 describes the 831 unique union elections held in major customer firms. Panel A reports the 

number of elections, descriptive statistics of the percentage vote share in favor of unionization (Vote share), 

the average number of eligible voters, and the number of affected supplier and customer firms at different 

levels of vote share (Vote rank). Falling within [-10%; +10%] from the cutoff of 50 percent, there are in 

total 242 union elections (165 lost and 77 won) from 118 unique customers, affecting a total of 828 unique 

suppliers. On average, a union election in our sample has 176.6 eligible voters. Since a customer firm’s 

union election may affect multiple dependent suppliers, panel B reports the number of unique elections by 

the number of suppliers per customer. In our sample, the mean (median) [maximum] number of suppliers 

per customer is 7.5 (2.0) [99].13 More precisely, 70.4 percent of all union elections occur in customer firms 

that source from one to five suppliers. Only 10.6 percent of elections occur in customer firms with 21 or 

more suppliers. We also report these statistics for different levels of Vote share, largely showing similar 

patterns. Panel C reports the number of observations and unique elections, and the average vote share and 

number of eligible voters by year. The number of unique elections and the average vote share are also 

plotted in Fig. 1. 

[Insert Table 2 and Fig. 1 about here]  

 Table 2 reports summary statistics for our election sample. As shown in panel A, the mean (median) 

percentage of vote share for unionization is 46.0 (42.9) percent. On average, unions won 37.0 percent of 

the elections. These union election statistics closely resemble those reported in Lee and Mas (2012) and 

                                                 
11 Since customer union elections in 2016 are matched with suppliers with the fiscal year ending in year 2017 and 
supplier outcomes are measured in fiscal year t+1, supplier information up to fiscal year 2018 is used. 
12 The details of sample attrition can be found in Table IA.1 of the online Appendix. 
13 The customer firm buying from 99 suppliers in our sample is Wal-Mart Stores, Inc. 
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Bradley et al. (2016). Panel B shows a sample breakdown by some combination of the Fama-French 12 

industries (financials excluded). For customer firms, the majority of union elections are concentrated in 

durable goods (38.1% of observations) and wholesale and retail services (25.6% of observations) industries; 

for suppliers, the two industries with the most coverage are manufacturing (25.7% of observations) and 

business equipment (20.9% of observations).  

 We measure supplier operating performance by their operating margins (S.ROS), computed as 

operating income before depreciation divided by total sales, in the first year following a customer union 

election. To reduce the effects of outliers, we winsorize all continuous variables at the 1st and 99th percentiles 

(detailed variable definitions can be found in Appendix A.1).14 

 Table 3 reports summary statistics for both suppliers and customers. Suppliers are considerably 

smaller than their customers. Suppliers’ firm size, as captured by mean total assets, is $1.4 billion and that 

of customer firms is $86.8 billion. Other statistics show that suppliers typically have lower financial 

leverage, more R&D activities, less tangible assets, lower investment intensity, and greater cash holdings 

than customers. These findings are consistent with the view that suppliers have less liquidity, limited access 

to financing, and thus a weaker bargaining position vis-à-vis customer firms. Overall, these statistics are in 

line with those reported by prior supply-chain studies, e.g., Chen et al. (2017). 

[Insert Table 3 about here] 

 

4. Customer Unionization and Supplier Operating Performance  

4.1 Empirical strategy 

Identifying the effect of labor unionization on supplier operating performance is difficult because of 

endogeneity concerns. Among the most important concerns is the possibility that omitted factors that drive 

the unionization status of customer firms may determine how they engage with or treat their dependent 

                                                 
14 Our results are even stronger and more significant if we winsorize any continuous variables that are scaled by total 
sales (since sales revenue is volatile and could be very small for some supplier-year) at the 2.5th and 97.5th percentiles. 
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suppliers, which leads to spurious correlations between customer unionization and supplier operating 

performance. The estimated relationship may also be subject to reverse-causality concerns. For instance, a 

major disruption in an existing trading relationship may increase input uncertainties and risks in customer 

firms that lead in turn to reduced workforce morale and an increase in labor disputes and, therefore, to a 

greater need for collective bargaining. To circumvent these challenges, we employ the RD approach and 

exploit the locally exogenous variation in unionization brought by union elections for identification. 

In union elections, when the vote in favor of unionization surpasses a simple majority (i.e., is greater 

than 50 percent), the union obtains the right to bargain collectively on behalf of the firm’s employees or, in 

other words, the firm experiences an increase in unionization after an election is passed. In our setting, 

although a naïve approach is to regress supplier performance on a binary variable of winning elections, 

such an approach is subject to endogeneity concerns, as discussed previously. To this end, we implement 

the RD approach that requires a clear-cut threshold for treatment assignment (the simple majority rule). 

The RD approach compares the operating performance of suppliers whose major customers barely 

pass union elections with those suppliers whose major customers barely fail to pass a vote to unionize. 

Identification is based on the notion that unionization elections passing or failing by a narrow margin around 

the threshold of 50 percent are “locally exogenous,” i.e., the assignment of a treatment effect (unionization 

status) to our sample of customer-supplier-pairs near the threshold is plausibly randomized (Lee and 

Lemieux, 2010). Thus, unionization for these elections is unlikely to be correlated with other unobserved 

characteristics that determine customers’ unionization and supplier performance and, hence, is not subject 

to common endogeneity concerns. Moreover, because firms within narrow bandwidths around the threshold 

tend to be similar in all aspects, the inclusion of observable firm covariates is generally not necessary for 

obtaining consistent estimates of treatment effects (Lee and Lemieux, 2010).  

Following Lee and Lemieux (2010), the empirical implementation of the RD approach involves 

estimating two separate regressions on each side of the assignment cutoff. The discontinuity estimate of the 

outcome variable at the cutoff point is obtained by computing the difference in the intercepts of the two 
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regressions. To illustrate, we estimate an order p polynomial regression on each side of the assignment 

cutoff c: 

Y = αL + βL,1 (X – c) + βL,2 (X – c)2 + … + βL,p (X – c)p + ε ,  where X ≤ c     (1) 

Y = αR + βR,1 (X – c) + βR,2 (X – c)2 + … + βR,p (X – c)p + ε ,  where X > c     (2) 

 In our setting, Y is supplier operating performance; the cutoff c is 50 percent, following the simple 

majority passing rule of union elections; X is the forcing variable, i.e., vote share for unionization; and ε is 

the error term. One can combine both equations (1) and (2) by estimating the following pooled regression: 

Y = α + λ D + ∑ (𝑋𝑋 –  𝑐𝑐)𝑛𝑛𝑝𝑝
𝑛𝑛=1  βL,n +  ∑ (𝑋𝑋 –  𝑐𝑐)𝑛𝑛𝑝𝑝

𝑛𝑛=1  D (βR,n - βL,n ) + ε ,  (3) 

where D is an indicator for winning elections that equals one when vote share in favor of unionization (X) 

is larger than 50 percent, and zero otherwise. The interaction terms between D and (X – c), i.e., the fourth 

term of equation (3), allow the functional forms to differ on both sides of the cutoff point. λ is equivalent 

to (αR - αL), which is an estimate of the discontinuity in supplier operating performance (Y) at the cutoff 

point of 50 percent. 

  Since the above regression is estimated on the full sample, it is commonly referred to as the global 

polynomial regression. Although a larger sample size improves estimation precision, the imposition and 

assumption of functional form onto the relationship between supplier performance and customer election 

vote share over the full sample (including observations that are far away from the cutoff threshold) subjects 

the global polynomial approach to potential biases. Following recommendations in prior studies (see, e.g., 

Lee and Lemieux, 2010; Gelman and Imbens, 2014), we also consider the nonparametric RD approach and 

estimate local linear regressions using data within small windows around the cutoff threshold. Without 

making any strong assumption of functional forms, local linear regressions reduce the potential for bias at 

the expense of having lower statistical power due to smaller sample size.  

 Local linear regressions involve estimating two separate linear regressions on each side of the 

assignment cutoff using data within small windows around the discontinuity point. Formally, a local linear 
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regression using data within a ±h margin around the cutoff point (50 percent in our setting) can be expressed 

in the following pooled regressions:15 

Y = α + λ D + βL (X - c) + (βR - βL ) D (X - c) + ε ,   (4) 

where c-h ≤ X ≤ c+h. Likewise, λ is an estimate of the discontinuity in supplier performance at the cutoff 

point.  

Regarding the selection of bandwidth (h) for the local linear regressions, we follow the data-driven 

method of Imbens and Kalyanaraman (2012) in identifying the optimal bandwidths. Results from local 

linear regressions estimated using both triangular and rectangular kernel methods, along with their optimal 

bandwidth values, are reported in most of our analysis. The triangular kernel method gives higher weights 

to observations nearer to the cutoff threshold; the rectangular kernel method gives equal weights to 

observations within the optimal bandwidth around the cutoff; both methods give no weights to observation 

outside of the optimal bandwidth around the cutoff. Our identification relies on the assumption that in our 

sample within the optimal bandwidth pre-existing supplier and customer firm covariates and supplier 

operating performance do not differ significantly between the two groups of winning and losing customer 

elections.  

 As previously mentioned, while the inclusion of firm covariates is not necessary for obtaining 

consistent RD estimates in principle, Imbens and Lemieux (2008, pp. 625-626) point out that such inclusion 

reduces some bias that is due to the inclusion of additional observations not too close to the cutoff point in 

global polynomial regressions; it also reduces the small sample bias in local linear estimation.16 Hence, 

throughout our paper, we report RD estimates with and without the inclusion of supplier and customer firm 

covariates, supplier and customer industry fixed effects, and year fixed effects.  

 

                                                 
15 The simplest form of local linear regression under the RD approach may not include the interaction between the 
forcing variable and the treatment variable, i.e., the fourth term of equation (4) (see equation (1) of Lee and Lemieux, 
2010). Our results are very similar regardless of whether or not the interaction term is included. 
16 We thank an anonymous referee for referring us to Imbens and Lemieux (2008) and suggesting that we present 
estimation results that account for the supplier and customer firm covariates and fixed effects.  
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4.2 Diagnostic tests 

The validity of the RD estimates relies on satisfying the assumption that individuals or firms (major 

customers in our case) receiving the treatment have imperfect control of treatment assignment or, in other 

words, cannot precisely manipulate the forcing variable (i.e., vote share for unionization in our case) near 

the known cutoff. The natural implication of this assumption is that one should not observe any jumps in 

the distribution of the forcing variable around the cutoff point. To evaluate this assumption, we graphically 

analyze the distribution of vote share and then perform a formal statistical test following the procedure of 

McCrary (2008).  

 Fig. 2 presents a histogram that shows the sample distribution of vote share for the 831 customer 

union elections across 50 equally sized bins. No apparent discontinuity in the sample distribution of vote 

share around the threshold of 50 percent is observed.  

[Insert Fig. 2 about here] 

 Next, we perform a formal statistical test for discontinuity. Using the two-step procedure of 

McCrary (2008), we estimate and plot the density of the forcing variables (i.e., vote share for unionization) 

in Fig. 3. The x-axis represents the percentage vote share for unionization. The dots are the density estimates; 

the solid line is the fitted density function of vote share; and the dotted lines are 95-percent confidence 

intervals. A first observation is that, despite a small discontinuity, the density of vote share appears to be 

continuous near the cutoff point, with an overlap in confidence intervals on both sides of the cutoff. Second, 

the McCrary test shows that the estimated density of vote shares on each side of the cutoff has a log 

difference of 0.23. Because this difference is statistically insignificant, the null of continuity in density at 

the cutoff cannot be rejected. Overall, our diagnostic tests suggest little evidence of precise manipulation 

of vote shares by employees around the threshold, consistent with prior studies on union elections (see, e.g., 

DiNardo and Lee, 2004; Bradley et al., 2016). 

[Insert Fig. 3 about here] 
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 Additionally, the RD approach requires no discontinuity in other covariates that are correlated with 

supplier operating performance near the cutoff threshold. That is, firms with unionization votes that barely 

pass should be similar to those that barely fail. To shed light on this, in Table 4 we compare the observable 

customer and supplier firm covariates for elections falling within a five-percent margin in vote share around 

the cutoff point (i.e., between 45% and 55%). Within such margins, our sample includes 106 unique union 

elections (930 observations) at 66 customer firms. Twenty-eight of them passed and the remaining 78 failed, 

affecting in total 420 and 195 suppliers, respectively. These observable customer and supplier firm 

characteristics are measured in the one year prior to union elections, and include firm size (Ln(Total assets)), 

financial leverage (Leverage), R&D intensity (R&D/Sale), asset tangibility (PPE/TA), capital expenditure 

to total assets (CAPX/TA), and cash holdings to net assets (CPNA). Our results confirm that the pre-

treatment observable customer- and supplier-firm covariates are similar and are insignificantly different 

between closely won and closely lost elections (except for C.Leverage, which is significantly different at 

the five-percent level)17, suggesting that this assumption is likely to hold and selection issues are unlikely 

to be severe. More importantly, supplier operating margin in the pre-treatment year (S.ROS t-1) as well as 

their changes from t-2 to t-1 are insignificantly different between the winning and losing elections within a 

five-percent margin in vote share around the cutoff threshold.  

[Insert Table 4 about here] 

 

4.3 Graphical analysis 

As a preliminary test, in Fig. 4, the relation between vote share for unionization (of customers) and supplier 

performance one year after elections is graphed. The x-axis denotes vote share for unionization. Customers 

who fail to unionize after elections appear on the left of the 50-percent cutoff threshold, whereas those who 

unionize appear to the right of the cutoff. Vote share for unionization is put into 20 equal-sized bins. For 

                                                 
17 Since Table 4 examines a large number of characteristics, it is possible that some of them appear significantly 
different even if the two groups of firms are drawn from the same distribution. To increase confidence of our results, 
these characteristics are included in our RD tests as controls in some specifications.  
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each bin, the conditional means in S.ROS are computed, depicted in dots. On each side of the cutoff, we fit 

S.ROS as separate quadratic functions of vote share for unionization and show these functions with solid 

dark-blue lines. The dotted lines surrounding these fitted functions are their respective 95-percent 

confidence intervals. 

[Insert Fig. 4 about here] 

 In Fig. 4, we observe a fall in S.ROS when moving from the left to the right of the cutoff point. For 

firms with winning elections close to the cutoff, supplier operating margin averages about 0.08, whereas 

that for firms losing elections near the cutoff averages about 0.12. Since the variation in vote share is locally 

exogenous between these wins and losses, the almost four-percentage-point decline in S.ROS represents the 

causal effect of unionization on supplier operating margin in the following year, consistent with our 

hypothesis. 

 

4.4 Global polynomial regressions 

Table 5 reports the estimation of the global polynomial regressions. The forcing variable, Vote, is centered 

by subtracting 0.5. Columns (1) and (3) present a standard RD regression that interacts Unionization with 

Vote. Columns (4) to (6) [(7) and (9)] present the second-order [third-order] global polynomial regressions. 

Standard errors are clustered at the customer-firm level. To save space, we suppress the estimates for the 

supplier and customer firm control variables (unabridged results can be found in Table IA.2 of the online 

appendix). 

[Insert Table 5 about here] 

 In column (1), we document a negative estimate (coefficient=-0.012) for Unionization, albeit it is 

statistically insignificant. In column (2) where the supplier and customer firm covariates are added, the 

negative coefficient estimate for Unionization increases to -0.017, which is significant at the 10-percent 

level. Column (3) further introduces supplier and customer industry fixed effects to account for any time-
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invariant omitted industry factors,18 as well as year fixed effects to account for the effect of any market-

wide shocks on supplier operating performance. The negative coefficient for Unionization reduces to -0.012 

but remains significant at the ten-percent level.  

Results from the second- and third-order global polynomial regressions in columns (4) to (9) are in 

general similar; the RD estimates for Unionization are noticeably larger and more significant compared to 

those reported in columns (1) to (3). Specifically, when the third-order global polynomial regression is used, 

as seen in column (9), the RD estimate increases to -0.039 and is significant at the five-percent level. In 

quantitative terms, passing a union election at the major customer leads to a 3.9-percentage-point decline 

in supplier operating margin in the following year, controlling for various supplier and customer 

characteristics and fixed effects.  

 Overall, our results from the global polynomial regressions suggest that customer unionization 

significantly reduces supplier operating performance.  

 

4.5 Local linear regressions 

While the RD estimates from global polynomial regressions are more precise due to a larger sample size, 

they could be biased since the linear specification becomes less accurate farther away from the cutoff point. 

To corroborate our results, we estimate local linear regressions with optimal bandwidths selected by the 

data-driven method of Imbens and Kalyanaraman (2012) and report these results in Table 6. Panel A (Panel 

B) reports results estimated using the triangular (rectangular) kernel method. To examine whether our 

results are sensitive to bandwidth choice, results based on 80 percent and 120 percent of the optimal 

bandwidth are reported. The number of observations, R-squared values, and bandwidth used are provided 

for each regression.  

[Insert Table 6 about here] 

                                                 
18 Industry fixed effects are constructed based on the Fama-French 49-industry classification. More details can be 
found at https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/Data_Library/det_49_ind_port.html. 
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Our local linear regressions show statistically and economically significant results across 

specifications. Based on the RD estimates from column (1) in panel A at the optimal bandwidth (h=0.181), 

a supplier suffers a 6.9-percentage-point decline in S.ROS, on average, after its major customer passed a 

union election. Column (2) introduces supplier and customer firm covariates and industry and year fixed 

effects. We find that the RD estimates remain similar in both magnitude and statistical significance.19 

Results do not appear to change much when alternative bandwidths (at 80 percent or 120 percent) are used. 

Panel B shows that the RD estimates based on the rectangular kernel method remain similar and are stable 

across bandwidth choices. Overall, our local linear estimation results are consistent with those reported in 

the graphical analysis and the global polynomial regressions.  

The identifying assumption for the local linear regressions is that both the dependent and 

independent variables do not differ significantly between the treatment group of winning elections and the 

control group of losing elections in the sample within the optimal bandwidth around the cutoff threshold. 

To shed light on this, Table 7 compares the average supplier and customer firm covariates for elections 

falling within the optimal bandwidths around the cutoff point (htriangular=0.181; hrectangular=0.142). Under 

both kernel methods, the differences in means are insignificant for all supplier firm covariates and in most 

customer covariates, except for customers’ leverage, asset tangibility, and capital investment intensity. 

Reassuringly, the lagged level and changes in supplier operating margins are indistinguishable (with large 

p-values) between the winning and losing elections.  

[Insert Table 7 about here] 

 

4.6 Robustness tests 

Table 8 presents several robustness tests on the linear local regressions in Table 6 (see column 2) under the 

triangular kernel method, using the same optimal bandwidth (h=0.181).  

                                                 
19 The estimates for the supplier and customer control variables are suppressed to save space. The unabridged version 
of these local linear estimation can be found in Table IA.3 of the online appendix.  
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[Insert Table 8 about here] 

First, financial crises represent major negative shocks to corporate liquidity, worsen industrial 

relations, and may increase the need for union bargaining. If union elections happen to be triggered in times 

of crisis, our results may be confounded by the crisis. To address this concern, following the crisis definition 

of Bekaert et al. (2014), we exclude customer union elections that took place during 1998 and between 

2007 and 2009, and reestimate the local linear regressions. As column (1) shows, the RD estimates remain 

significant and have magnitudes similar to those of Table 5. Column (2) applies an alternative crisis window 

that further includes year 2010, showing that the RD estimates are not much affected. 

 Second, union elections involving a higher number of eligible voters are likely to be more salient 

for the customer firms; their effects are also likely to be easier to detect (Lee and Mas, 2012). In columns 

(3) and (4), we present robustness results in which the local linear estimation includes customer union 

elections with at least 10 and 25 eligible voters, finding that our results are qualitatively similar.20  

 Third, since union elections and the need to bargain collectively may be driven by macroeconomic 

factors and/or local economic conditions, in column (5) we use an alternative set of macroeconomic controls 

to replace year fixed effects, including annual real GDP growth, CPI growth, and the level of default spreads, 

finding that the RD estimates remain similar. In column (6), in addition to year fixed effects, we further 

control for the annual growth in state real GDP growth, log state GDP per capita, and state unemployment 

rates. The inclusion of these additional controls for state economic conditions cannot explain away our 

results.  

 Finally, we examine whether our results are sensitive to using alternative standard errors. As 

column (7) shows, when White robust standard errors are used, our RD estimates become even more 

significant, suggesting that our statistical inference thus far has been conservative.  

 

                                                 
20 DiNardo and Lee (2004) include only elections with more than 20 voters. 
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4.7 Placebo tests 

To rule out the notion that our results are purely driven by chance, we perform a placebo test. We randomly 

select an alternative threshold (other than the true 50% threshold) between 0% and 100% and estimate a 

local linear regression (using the triangular kernel method and without controls and fixed effects)21 to obtain 

a placebo RD estimate. This procedure is repeated 5,000 times to obtain a distribution of RD estimates, 

which is then compared with our RD estimates based on the true 50% threshold (see the vertical red lines 

in Fig 5).  

[Insert Fig. 5 about here] 

 Fig. 5 plots the histogram of the distribution of RD estimates for S.ROS. As shown, the placebo RD 

estimates for S.ROS are centered at zero, suggesting that the treatment effect is largely absent at these 

randomly chosen alternative thresholds. Hence, the documented negative effect of unionization on supplier 

operating performance is unlikely to be driven purely by chance.  

 

5. Examining Cross-Sectional Heterogeneity and Mechanisms 

5.1 The Role of Bargaining Power in the Supply Chain 

To the extent that customers squeeze upstream suppliers for a greater share of channel profits after an 

increase in unionization, such appropriations are likely to be of a larger magnitude and economic 

significance when customers have stronger bargaining power vis-à-vis their suppliers. To examine our 

second hypothesis, we perform subsample RD analysis based on two empirical proxies for bargaining 

power in the supply chain.  

 Our first measure is the relative ratio in industry concentration between suppliers and customers, 

defined as supplier HHI divided by customer HHI (based on two-digit SIC industries) (Relative HHI ratio). 

Suppliers with a relatively lower industry concentration (than customers) generally have more potentially 

                                                 
21 We also perform a placebo test based on the local linear regression that includes all supplier and customer firm 
covariates and industry and year fixed effects. The results from this alternative placebo test are qualitatively similar 
and are unreported for brevity. Details are available from the authors upon request. 
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competing suppliers with similar capabilities and, thus, they can be more easily replaced. By the same token, 

customers operating in relatively more concentrated industries buy in larger volumes and have a smaller 

number of alternatives. Hence, suppliers would require significant effort and time to find alternative 

customers to replace lost sales when an existing supply-chain relationship terminates (Crook and Combs, 

2007). As such, if our theory of supply-chain appropriation is correct, a negative unionization effect should 

be more pronounced when Relative HHI ratio is lower. In line with this view, columns (1) to (4) of Table 

9 show that the negative RD estimates of unionization are more pronounced for those customer-supplier-

dyads with below-median Relative HHI ratio. 

[Insert Table 9 about here] 

Second, dependent suppliers with a larger proportion of supply-chain sales to a customer in total 

revenue have greater difficulty finding an alternative customer that can replace a similar amount of sales 

revenue if the existing relationship terminates. The strong reliance of suppliers on a customer for sales 

therefore places them in a more disadvantageous position in negotiations with the customer. Thus, our 

second proxy for supply-chain power is suppliers’ degree of dependence on the unionized customer for 

sales, defined as the ratio of the supply-chain sales to supplier total sales (SC sale/S.Sale). In columns (5) 

to (8), the negative RD estimates are considerably larger and are only statistically significant for suppliers 

with above-median SC sale/S.Sale, consistent with our conjecture.  

 Overall, our subsample results not only inform the type of suppliers that are most negatively 

affected by customers’ unionization, but also reinforce our conjecture that the negative effect in question 

indeed operates throughout the supply chain.  

 

5.2 Further Evidence on Mechanisms 

In this section, we present further evidence on the mechanisms behind our results. Indeed, worsened 

performance on the part of suppliers could be driven by reduced sales revenue, increased production or 

operating costs, or both. If customers price-squeeze suppliers as a result of unionization, we should find 
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that sales revenue decline as opposed to costs increasing. In addition, such declines in sales revenue should 

be driven by reduced selling prices, as opposed to lowered sales volume.  

[Insert Table 10 about here] 

To test these conjectures, we perform local linear estimations (using both kernel methods) and 

examine the effect of unionization on supply-chain sales, computed as log supply-chain sales scaled by 

supplier sales (ln(Percent sale)). As shown in column (1) of panel A in Table 10, we find that the proportion 

of supply-chain sales declines significantly after passing a customer union election, consistent with reduced 

sales revenue.  

Next, we exploit the idea that operating income is calculated as gross profit (i.e., sales minus cost 

of goods sold (COGS)) minus selling, general, and administrative (SG&A) expenses, and decompose 

supplier operating margin into gross profit margin, computed as gross profits divided by sales (S.GP/Sale), 

and SG&A expenses to sales (S.SG&A/Sale). This decomposition is desirable since gross profit margin is, 

by definition, less affected by changes in the number of units sold (i.e., sales volume), which likely reflects 

confounding changes in product demand and supply. To illustrate, gross profit margin is computed as:  

(𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑝𝑝𝑝𝑝𝑆𝑆𝑐𝑐𝑆𝑆 ×  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑆𝑆𝑝𝑝 𝑜𝑜𝑜𝑜 𝑁𝑁𝑆𝑆𝑆𝑆𝑢𝑢𝑢𝑢 𝑢𝑢𝑜𝑜𝑆𝑆𝑠𝑠 −  𝐶𝐶𝑜𝑜𝑢𝑢𝑢𝑢 𝑜𝑜𝑜𝑜 𝑆𝑆𝑜𝑜𝑜𝑜𝑠𝑠𝑢𝑢 𝑢𝑢𝑜𝑜𝑆𝑆𝑠𝑠 𝑝𝑝𝑆𝑆𝑝𝑝 𝑁𝑁𝑆𝑆𝑆𝑆𝑢𝑢 × 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑆𝑆𝑝𝑝 𝑜𝑜𝑜𝑜 𝑁𝑁𝑆𝑆𝑆𝑆𝑢𝑢𝑢𝑢 𝑢𝑢𝑜𝑜𝑆𝑆𝑠𝑠)
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑝𝑝𝑝𝑝𝑆𝑆𝑐𝑐𝑆𝑆 ×  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑆𝑆𝑝𝑝 𝑜𝑜𝑜𝑜 𝑁𝑁𝑆𝑆𝑆𝑆𝑢𝑢𝑢𝑢 𝑢𝑢𝑜𝑜𝑆𝑆𝑠𝑠

 

= 1 − 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝐶𝑜𝑜 𝑔𝑔𝐶𝐶𝐶𝐶𝑔𝑔𝐶𝐶 𝐶𝐶𝐶𝐶𝑠𝑠𝑔𝑔 𝑝𝑝𝑝𝑝𝑝𝑝 𝑢𝑢𝑛𝑛𝑢𝑢𝐶𝐶
𝑆𝑆𝑝𝑝𝑠𝑠𝑠𝑠𝑢𝑢𝑛𝑛𝑔𝑔 𝑝𝑝𝑝𝑝𝑢𝑢𝑝𝑝𝑝𝑝

      (5) 

If supplier cost of goods sold per unit is not much affected by customer unionization (the denominator), 

gross profit margin likely captures changes in selling prices well. We test this empirically by further 

analyzing supplier cost of goods sold to sales (S.COGS/Sale). 

 Columns (2) to (4) present local linear estimations (using the triangular kernel method) for 

S.GP/Sale, S.COGS/Sale, and S.SG&A/Sale, respectively. Columns (2) and (3) show that, while passing a 

customer union election significantly reduces supplier gross profit margins, it has an insignificant effect on 

cost of goods sold. This evidence is consistent with reduced selling prices and thus price-squeezing by 

major customers. Results in column (4) further confirm that supplier operating costs do not respond to 
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customer unionization. Together, our results are unlikely to be driven by confounding changes to supplier 

cost functions. Panel B reports the local linear estimation based on the rectangular kernel method, which 

are qualitatively similar. Furthermore, to evaluate covariate balance, we compare the lagged supplier and 

customer firm covariates at the optimal bandwidths. These results can be found in Table IA.4 of the online 

appendix. 

 

5.3 Consequences of Unionization on Customers 

Unionization is costly for firms because labor unions bargain collectively with employers for wage 

increases, more job benefits, and less hiring and firing, which may cause serious disruptions to firm 

operation and production. If our findings can indeed be attributed to unionization, we may find that 

customers’ sales growth and labor force downsizing are slowed, and their cost of goods sold is raised after 

a winning union election. This section presents RD tests that explore the economic consequences of 

unionization on customers using election data at the customer-year level (831 union elections in total). 

 [Insert Table 11 about here] 

 Panels A and B of Table 11 report the local linear estimation under both triangular and rectangular 

kernel methods, respectively. Customer controls, and industry and year fixed effects are included in each 

model. As column (1) shows, we find little evidence that unionization significantly affects customers’ sales 

growth; unionization does not appear to influence major customers’ production and operation. In column 

(2) (at the optimal bandwidth), consistent with increased labor costs, our results show that passing a union 
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election significantly (at the ten-percent level) increases customers’ cost of goods sold by 3.5 percentage 

points.22, 23 

 In columns (3) and (4), we decompose the annual percentage change in the number of employees 

into two variables: C.-ve ΔEmployee (C.+ve ΔEmployee), which take the value of the negative (positive) 

changes and a value of zero for positive (negative) changes. This decomposition allows us to separately 

study the effect of unionization between firms who have a growing employee base and those who are likely 

to be downsizing. Our tests reveal that the passage of a customer union election significantly alleviates 

negative changes in the number of employees, but has an insignificant effect on positive changes in 

employee numbers.24 This evidence is consistent with firms facing increased inflexibility in downsizing 

their labor force after experiencing an increase in unionization.  

 In unreported tests, we check covariate balance by comparing supplier and customer firm covariates 

between the winning and losing elections at the optimal bandwidths for the above four customer outcomes, 

finding that most lagged covariates and customer outcomes are insignificantly different prior to the 

elections (see Table IA.5 of the online appendix). Overall, our evidence suggests that customer firms 

experience increased input costs and rigidity after an increase in unionization, consistent with a greater need 

to price-squeeze or switch costs onto upstream suppliers.  

 

                                                 
22 To gauge the magnitude of increased labor costs, in our election sample at the customer-year level, we approximate 
labor expense as the product of the total number of employees (reported in Compustat) and the industry-average annual 
labor cost, the latter computed as annual US employee hourly compensation (from the Bureau of Labor Statistics 
(BLS)) multiplied by 2,087 annual working hours (according to US Code 5504(b)) following Wang et al. (2019). The 
average labor expense for the major customers in our sample is $16.9 billion, corresponding to 52.1 percent of its 
average cost of goods sold. An increase of 3.5 percentage points in C.COGS/Sale is equivalent to ($30.5 billion sales 
× 0.035) $1.07 billion increase in cost of goods sold, representing a 6.3 percent increase in labor expenses.  
23 The magnitude of the reduced customer cost of goods sold due to unionization is in line with Chen et al. (2017), 
who document that supplier unionization reduces its cost of goods sold to sales ratio by 4.1 percentage points.  
24 In an unreported analysis, we alternatively divide the customer-year election sample into two groups (one with 
negative changes and the other with positive changes in employee numbers) and estimate the local linear regressions 
on the two subsamples, documenting identical conclusions. These results are available upon request. 
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6. Additional Analysis  

6.1 Customer Unionization and Supplier Firm Value 

In this section, we estimate local linear regressions (using both kernel methods) to examine the impact of 

customer unionization on supplier firm value, measured as the natural log of market-to-book equity ratios 

(S.ln(Q)). Reported in Table 12, our results reveal a marginally significant (at the 10-percent level), negative 

effect of customer unionization on supplier firm value, controlling for supplier and customer firm covariates 

and industry and year fixed effects. Specifically, based on the RD estimates under the triangular kernel 

method and at the optimal bandwidth, the passage of a customer union election leads to a (exp(-0.120)-1 = -

0.113) 11.3 percent decline in supplier market-to-book equity ratio. 

 [Insert Table 12 about here] 

Moreover, we perform a subsample analysis (using the optimal bandwidths identified in column 1 

of panel A) dividing the sample according to the two proxies of supply-chain bargaining power (see Section 

5.1). Consistent with our hypothesis, we find that the negative effect of customer unionization is more 

pronounced when customers are in stronger bargaining positions.  

In an unreported analysis, we check covariate balance by comparing supplier and customer firm 

covariates and the level and change in S.ln(Q) prior to elections. The difference-in-means tests confirm that 

there is no significant difference between the winning and losing elections falling within the optimal 

bandwidths around the cutoff threshold (except for supplier firm size) (see Table IA.4 of the online 

appendix). 

 

6.2 Alternative Empirical Strategy I — Matched Difference-In-Differences (DID) Tests 

In previous sections, our RD approach exploits the locally exogenous variation in unionization provided by 

labor union elections for identification. To enhance robustness, we adopt an alternative empirical strategy 

and compare, before and after an election, the operating performance of suppliers whose customers have a 

winning union election with that of a group of control suppliers whose customers do not. Note that, unlike 
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our RD tests, there is no plausibly exogenous variation in unionization under this alternative strategy; the 

identification thus comes from finding a control group of supplier firms who are as close as possible in 

observable covariates and thus could offer potentially valid counterfactual outcomes (in the absence of 

winning customer union elections).  

 We first construct a supplier-customer-year panel dataset over the period from 1977 to 2017 based 

on the segment files from Compustat.25 After merging the 831 customer union elections with this dataset, 

we apply propensity-score-matching techniques and estimate a logistic regression to model the likelihood 

of a customer union election victory as a function of lagged supplier and customer baseline covariates and 

year dummy variables. Using the propensity scores estimated from the full-sample regression, in each year 

we match each supplier whose customers have a winning election with a control supplier from the same 

industry (based on the Fama-French 12-industry classification), with the nearest propensity score,26 and 

whose customers do not have an election victory or have a union election. For each matched pair (920 

matched pairs in total), we retain the data from one year before and one year after the election for analysis 

(the treatment year is dropped). The observations of the matched pairs in each year (or “cohort”) are then 

pooled into a panel.  

 [Insert Table 13 about here] 

 Column (1) of panel A in Table 13 reports estimation results of the logistic regression on the 

prematched full sample. Column (2) reports results from a linear probability model on the postmatched 

sample in the year prior to the winning elections, controlling for interacted year-cohort fixed effects. As 

column (2) shows, none of the supplier and customer firm covariates is statistically significant in explaining 

the treatment status (i.e., having a winning customer union election); R-squared is low (i.e, 1.2 percent), 

                                                 
25 Since our sample consists of customer union elections between 1978 and 2016 and because we need one year before 
and after the elections for the analysis, the sample period of this larger dataset spans the period from 1977 to 2017. 
This panel dataset consists of 1,867 customers and 5,098 suppliers. We apply a similar procedure to reduce the direct 
effect of supplier labor union elections: if a supplier has a union election in year t, we exclude its observations in year 
t-1, t, and t+1. 
26 We require the difference in propensity score of the matched pair to be smaller than 1% in absolute value. The 
matching is done without replacement. 
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suggesting that the matching is successful in eliminating the differences in observable covariates between 

the treatment and control groups. Panel B reports the average values of the covariates for the two groups 

and the difference-in-mean test results (standard errors clustered at the customer firm level), confirming 

that the covariates are balanced prior to the elections.  

 We estimate the following DID regressions:  

S.Operating performance i,j,t = β0 + β1 Treat i,j + β2 Post t +  β3 Treat i,j × Post t 

+ δ X i,j,t-1 + Pair × Cohort FE + Year × Cohort FE + ε i,j,t , (6) 

where i, j, and t denote suppliers, customers, and years; Treat i,j equals one for suppliers whose customers 

have a winning union election, and zero otherwise; Post t equals one in the year after a customer union 

election, and zero before the election; X i,j,t-1 is a vector of supplier and customer baseline control variables; 

ε i,j,t is the regression residual. Following Gormley and Matsa (2011), we include pair-cohort fixed effects 

to control for any fixed differences between supplier-customer pairs and year-cohort fixed effects to account 

for any time trend. β3 is a DID estimate of the effect of winning a customer union election on supplier 

operating performance. Standard errors are clustered at the customer firm level. 

  Panel C reports the DID estimates. In column (1), where no control variables are included, we find 

that S.ROS declines significantly (at the ten-percent level) in the first year after a winning customer union 

election, relative to control suppliers. Column (2) further includes the supplier and customer controls and 

shows similar results. Specifically, supplier operating margin declines by 1.3 percentage points after their 

major customers pass union elections. Results for supplier gross profit margins reported in columns (3) and 

(4) are even stronger: Suppliers suffer a 1.7-percentage-point decline in gross profit margins (significant at 

the five-percent level or better) after a winning customer union election. This evidence again suggests that 

the reduced operating margins likely stem from reduced selling prices (see our discussions in section 5.2). 

Columns (5) and (6) report the DID estimates for supplier log market-to-book equity ratios (S.ln(Q)), 

similarly showing that supplier firm value also declines by 5.4 percent (significant at the ten-percent level 

or better) in the first year after winning customer union elections.  
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 Overall, results under this alternative empirical strategy reinforce our interpretation that customer 

unionization negatively affects supplier operating performance. 

 

6.3 Alternative Empirical Strategy II — Industry-Level Unionization Rates 

In addition to the RD approach and the matched DID tests (in section 6.2), in this section we adopt one 

more alternative empirical strategy and exploit the variation in unionization rates across industries for both 

suppliers and customers to identify the relation in question.  

We collect data on annual industry unionization rates from 1983 to 2017 from the Union 

Membership and Coverage Database.27 The unionization rates represent the proportion of total workers in 

a Census Industry Classification (CIC) industry covered by labor unions for collective bargaining. The 

unionization rates are then matched with industries of both suppliers and customers in each year in the full-

sample supplier-customer-year panel dataset, as discussed in section 6.2. 28 We retain only customers 

operating in the manufacturing industries (i.e., with SIC codes between 2,000 and 3,990), consistent with 

prior union studies (see, e.g., Klasa et al., 2009). After excluding missing values, our full sample consists 

of a total of 879 unique customers, 2,829 unique suppliers, and 19,174 supplier-customer-year observations. 

The industry distribution and summary statistics can be found in Table IA.6 and panel A of Table IA.7 in 

the online appendix. 

Our unreported cross-sectional tests show that customer industry unionization rates are negatively 

and significantly associated with lower supplier operating margin and log market-to-book equity ratios, 

after controlling for supplier industry unionization rates, supplier and customer firm covariates, and year 

                                                 
27 The Union Membership and Coverage Database is maintained by Professor Barry Hirsch and Professor David 
Macpherson and can be downloaded from www.unionstats.com. We thank the professors for making these data 
publicly available.  
28 For the 1983-1991 period, the three-digit CIC codes are converted into SIC codes using Census 1980 codes; for the 
1992-2002 period, the three-digit CIC codes are translated into SIC codes using industry information from the Union 
Membership and Coverage Database; for the period from 2003 to 2017, we use information from the Census Industry 
Codes with Crosswalk to match the four-digit CIC codes to NAICS codes. 
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fixed effects, consistent with our earlier findings. These unreported results can be found in panel B of Table 

IA.7 in the online appendix. 

Overall, our findings based on industry unionization rates are largely consistent with the results 

from our RD and matched DID tests, thus lending more credence to our interpretation. 

 

6.4 Other Discussions 

Since the segment files from Compustat primarily contain supplier-customer dyads in which the share of 

supply-chain sales is at least ten percent of the supplier’s total sales, such data restriction may limit the 

generalizability of our findings to suppliers without major customers. While this limitation may not be fully 

addressed, we believe that this concern is not severe under our research design.  

Our research objective is to identify a negative spillover effect of unionization that travels from 

major customers to upstream suppliers. Intuitively, since major customers (those contributing more than 

ten percent of suppliers’ total sales) are, in general, larger in firm size and market share than are their 

dependent suppliers, any shocks to them and their subsequent responses are likely to have an economically 

large impact on the latter. If this intuition is correct, the effect of customer unionization on suppliers, if any, 

is likely to be driven by these major customers and would be readily captured in our identification tests. 

This view is also supported by our empirical findings. Results in section 5.2 show that the negative 

customer-unionization effect increases with the share of supply-chain sales in supplier revenue (see also 

Table IA.8 of the online appendix).29 Therefore, while the extent of generalizability of our findings to 

suppliers who have no major customers remains unclear, we believe that the effect of unionization of 

customers whose sales contribution is below ten percent is unlikely to be significant. 

To further explore this issue, we gather a sample of all available publicly listed companies in 

Compustat over the period from 1978 to 2017 (16,824 firms in total; 6,779 firms had reported at least one 

                                                 
29 In addition to the subsample analysis reported in section 5.2, we estimate local linear regressions that interact 
customer unionization with SC sale/S.Sale, finding a negative and significant interaction term, consistent across 
different specifications and bandwidth choices.   
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major customer) and compare firms with and without major customers in the baseline observable covariates 

and their industry distribution. Unreported analysis shows that firms with major customers are more 

profitable, smaller in size, less leveraged, more R&D intensive, have lower asset tangibility, and more cash 

holdings than those without. While these differences are statistically significant at the one-percent level, 

they appear to be moderate in magnitude. Moreover, we run two-sample proportion tests to examine 

whether industry membership (based on the Fama-French 49-industry classification) differs between the 

two groups for each industry. While industry memberships are significantly different in 39 of the 45 

industries (financials excluded) between the two groups, the average absolute differences in industry 

membership between the two groups across the 45 industries is only 1.05 percent. These results can be 

found in Table IA.9 of the online appendix. 

Overall, while we discuss above why this data restriction may not severely limit the generalizability 

of our findings and affect our estimation in our setting, we acknowledge that this concern is not fully 

addressed. Caution should be exercised when applying our findings to publicly listed firms without major 

customers. 

Finally, we perform additional RD tests to examine firms’ strategic incentives to increase 

bargaining power over labor and document that unionization significantly (at the ten-percent level) 

increases financial leverage and reduces cash holdings of manufacturing firms, consistent with prior finance 

studies (Klasa et al., 2009; Matsa, 2010). These unreported results can be found in Table IA.10 of the online 

appendix. 

 

7. Conclusion 

Although the body of literature on unionization is large, relatively few studies have considered its potential 

impact on the supply-chain partners of unionized firms. In this paper, we use the supply chain as an 

empirical setting and gauge the degree to which unionization in customer firms affects the performance of 

their dependent suppliers.  
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 Labor unions are widely associated with making wages sticky, lowering production efficiencies, 

and imposing other adjustment costs onto firms. Previous studies have shown that firms strategically reduce 

their financial flexibility by raising debt financing and holding less cash to shelter liquidity from wage 

demands by employee collectives to lessen the impact of unions (Klasa et al., 2009; Matsa, 2010). 

Nonetheless, such strategic maneuvers come with costs, since lower liquidity reduces firms’ buffers against 

negative income shocks, making them more susceptible to cash-flow problems. To cope with such union-

induced costs and cash-flow risks, unionized firms must cut other variable costs, most notably through the 

supply-chain channel, whereby bargaining power is exercised to price-squeeze upstream suppliers. We 

therefore hypothesize that unionization is negatively associated with supplier operating performance.  

 Using U.S. union elections from 1978 to 2016 and a large sample of publicly listed supplier and 

customer firms, we adopt a regression-discontinuity (RD) test approach and exploit the “locally exogenous” 

variation in unionization provided by union elections to identify the relation in question. Our results show 

that supplier operating margins decline significantly following union election victories. The RD test results 

are robust to alternative estimation techniques, bandwidth choices, weighting methods, the inclusion of 

controls for state economic conditions, supplier and customer firm covariates, industry and year fixed 

effects, and sample restrictions. Our placebo test also confirms that our findings are unlikely to be driven 

by chance.  

 We then explore the role of supply-chain bargaining power in governing the negative relation in 

question, finding that the negative union-effect on supplier operating margin is more pronounced when the 

industry concentration of suppliers is lower relative to that of their customers and when suppliers are more 

sales-dependent on customers. This evidence is consistent with the view that customers with stronger 

bargaining power have a larger scope to price-squeeze suppliers by threatening to switch to alternative 

suppliers. 

Further tests reveal that lower supplier operating margins can be attributed to reduced top-line 

performance, more specifically, to squeezed selling prices, as opposed to increased operating costs. 
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Moreover, examining the economic consequences of unionization on customer firms, our local linear tests 

at optimal bandwidths show that the passage of union elections significantly increases customer firms’ cost 

of goods sold and slows labor force downsizing, consistent with increased labor and adjustment costs 

following unionization. Finally, we examine firm value and show that customer unionization significantly 

reduces suppliers’ market-to-book equity ratios. 

 Our study offers several important implications. First, our results complement those of Chen et al. 

(2017) and reveal a negative consequence of labor unionization that operates through the supply-chain 

channel. Subsequent research on union taxes or costs should take into consideration the interrelationships 

between unionized firms and their supply-chain partners, thereby opening a new avenue and direction for 

future research on labor unions. Second, our paper adds to the body of economics and finance literature on 

the effects of unionization on various corporate outcomes and decisions. Third, our paper adds to the 

growing stream of literature documenting that corporate or industry disruptions can affect supply-chain 

partners’ performance (see, e.g., Hertzel et al., 2008; Houston et al., 2016). Our paper complements these 

studies by showing that unionization represents economically important disruptions that reduce upstream 

firm performance. Finally, this study is one of the few to show that firms exploit other stakeholders for their 

own gain when opportunities arise by exercising their bargaining power, lending support to the theoretical 

literature in supply-chain management. 

 Finally, our RD analysis is subject to at least two caveats. First, because our identification relies on 

a relatively small number of winning and losing elections that fall within the optimal bandwidths around 

the cutoff threshold, our estimates may have good local validity but potentially weak external validity. 

Second, since our sample consists only of customer-supplier dyads in which customers have a union 

election, our sample dyads may not be directly comparable to other dyads with no union elections, 

suggesting that the generalization of our findings under the RD approach to the wider universe of firms 

may be less than satisfactory. Nonetheless, since our interest is in whether barely passing or failing an 

election affects supplier performance, our estimation of the treatment effect is unaffected. However, our 
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RD tests do not answer the question of whether holding union elections would affect supplier performance. 

We leave the answer to that question for future research. 
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Figure 1 
Number of Elections and Average Vote Share over Time 

 
This figure plots the number of elections (blue solid line; left y-axis) and the average vote share for 
unionization (red dashed line; right y-axis) of our union election sample over the period from 1978 to 2016.  
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Figure 2 
Distribution of Votes 

 
This figure plots a histogram showing the density of the 831 union elections among customer firms at 
different levels of vote share for unionization. Vote share is divided into 50 equal-sized bins. 
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Figure 3 
Density of Union Vote Shares 
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Figure 4 
Regression Discontinuity (RD) Plot – S.ROS t+1  
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Figure 5 
Placebo Tests 

 
This figure plots the histograms of the distribution of RD estimates from local linear regressions (under the 
triangular kernel method) from placebo tests. The x-axis represents the RD estimates from a placebo test 
that randomly assumes a threshold other than 50% (for 5,000 times). The true RD estimates based on the 
true 50% threshold are denoted by the red vertical lines.  
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Table 1. Descriptive Statistics and Distribution of the Election 
 
This table reports the descriptive statistics and distribution of the 831 unique elections of customer firms. Panel A shows the 
distribution of the elections by ranges of Vote (Vote rank). It also shows the number of customers and suppliers affected by the 
elections at different vote ranks as well as the average number of eligible voters for the elections. Panel B shows the distribution 
of customer firms by the number of supplier firms per customer (in sample) and Vote rank. Panel C shows the distribution of 
union elections and the average vote share and eligible voters by year. Figures highlighted in gray refer to those elections with 
Vote between 0.40 and 0.60. 
 
Panel A. Details on the 831 unique elections 
 
 Range  Vote share     Affecting 
Rank > ≤  Mean Min. Max.  # elections % Avg. eligible Customers Suppliers 

1 ≥0% 10%  1.2% 0.0% 9.8%  38 4.6% 45.1 36 333 
2 10% 20%  15.9% 10.0% 19.7%  55 6.6% 436.1 45 286 
3 20% 30%  25.5% 20.0% 29.8%  111 13.4% 151.2 81 588 
4 30% 40%  35.1% 30.0% 39.9%  159 19.1% 259.1 89 666 
5 40% 50%   45.3% 40.0% 50.0%   165 19.9% 165.8 95 704 
6 50% 60%   55.7% 50.5% 59.8%   77 9.3% 167.8 58 379 
7 60% 70%  63.8% 60.0% 70.0%  62 7.5% 79.2 43 339 
8 70% 80%  75.1% 70.3% 79.1%  57 6.9% 57.5 48 371 
9 80% 90%  83.9% 80.0% 90.0%  38 4.6% 33.9 31 256 

10 90% ≤100%  98.4% 90.9% 100.0%  69 8.3% 192.9 47 282 
        Total: 831 100.0% 176.6   

 
Panel B. Average number of firms per customer (in-sample) 
   
    Rank 

# suppliers 
per customer # elections %  1 2 3 4 5 6 7 8 9 10 

1 289 34.8%  15 27 38 52 64 29 12 16 12 24 
2 156 18.8%  5 10 22 33 29 11 14 10 8 14 
3 77 9.3%  4 5 7 17 17 7 10 3 2 5 
4 49 5.9%  3 2 7 7 8 8 2 2 2 8 
5 14 1.7%  1 1 1 2 1 3 4 0 1 0 

6-10 80 9.6%  4 1 10 17 15 4 5 11 4 9 
11-20 78 9.4%  0 4 14 17 12 4 10 8 5 4 
21-30 40 4.8%  3 1 6 7 9 3 2 4 2 3 
31-40 22 2.6%  0 2 3 3 5 3 2 2 1 1 
41-50 5 0.6%  0 1 0 0 0 2 1 0 1 0 
51-60 14 1.7%  1 0 1 3 4 3 0 1 0 1 
61-70 4 0.5%  0 1 1 1 1 0 0 0 0 0 

71 or more 3 0.4%  2 0 1 0 0 0 0 0 0 0 
 831 100.0%  38 55 111 159 165 77 62 57 38 69 

Mean 7.5   10.1 6.3 8.1 6.9 7.3 8.3 7.0 8.8 7.4 5.9 
Median 2.0     2 2 2 2 2 2 3 3 2 2 
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Panel C. Distribution by year 
 

Year Obs. Total unique elections Avg. vote share Avg. eligible 
1978 11 1 35.8% 58.0 
1979 26 7 45.6% 254.9 
1980 246 53 44.7% 386.6 
1981 222 30 42.3% 319.7 
1982 187 27 43.0% 164.0 
1983 190 22 47.9% 81.0 
1984 238 22 53.0% 281.1 
1985 294 32 41.4% 222.1 
1986 178 21 45.0% 145.0 
1987 201 27 39.4% 131.4 
1988 237 23 47.8% 111.2 
1989 217 16 52.3% 108.6 
1990 200 17 45.2% 104.4 
1991 199 17 49.5% 90.9 
1992 195 18 44.9% 120.6 
1993 72 12 48.1% 160.5 
1994 142 17 35.5% 84.4 
1995 138 18 40.2% 164.5 
1996 125 20 32.3% 124.9 
1997 169 22 44.1% 135.5 
1998 47 14 47.2% 128.3 
1999 146 17 54.9% 58.6 
2000 57 13 71.0% 95.6 
2001 236 33 41.5% 678.6 
2002 267 45 50.1% 235.1 
2003 259 36 51.4% 110.7 
2004 215 33 48.8% 135.8 
2005 257 26 43.8% 82.6 
2006 31 6 57.7% 44.5 
2007 258 29 52.2% 112.7 
2008 301 31 43.4% 172.0 
2009 134 21 45.3% 55.0 
2010 107 17 60.7% 36.1 
2011 67 16 51.0% 148.3 
2012 110 24 46.0% 121.9 
2013 90 19 61.9% 65.7 
2014 68 13 58.5% 73.9 
2015 26 7 53.3% 54.0 
2016 37 9 57.5% 111.4 
Total 6,200 831   
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 T
able 2. D

escriptive Statistics of U
nion E

lections 
 This table reports the descriptive statistics for our union election sam

ple. Panel A
 reports the num

ber of observations, m
eans, standard deviations, 

and m
edians of U

nionization and Vote. U
nionization is an indicator that equals one if the m

ajority of em
ployees voted for unionization in a given 

election, and zero otherw
ise. Vote is the percentage vote for unionization in a given election. Panel B

 reports an industry breakdow
n of our election 

sam
ple according to the Fam

a-French 12-industry classification for both suppliers and custom
er firm

s (excluded financials).  
 Panel A

. E
lection details 

  
O

bs. 
M

ean 
Stdev 

M
edian 

U
nionization 

6,200 
0.37 

0.48 
0.000 

Vote 
6,200 

0.46 
0.25 

0.429 
  Panel B

. Industry distribution 
  

Supplier (U
nique=1,659) 

 
C

ustom
ers (U

nique=232) 
Fam

a-French 12 industries  
O

bs. 
%

 
U

nique firm
s 

 
O

bs. 
%

 
U

nique firm
s 

N
onD

urables  
474 

7.6%
 

149 
 

150 
2.4%

 
20 

D
urables  

623 
10.0%

 
106 

 
2,364 

38.1%
 

16 
M

anufacturing  
1,592 

25.7%
 

308 
 

784 
12.6%

 
48 

O
il, G

as, and C
oal Extraction and Products 

290 
4.7%

 
130 

 
429 

6.9%
 

16 
C

hem
icals and A

llied Products 
156 

2.5%
 

34 
 

40 
0.6%

 
11 

B
usiness Equipm

ent  
1,297 

20.9%
 

386 
 

147 
2.4%

 
14 

Telephone and Television Transm
ission 

115 
1.9%

 
44 

 
508 

8.2%
 

16 
U

tilities 
155 

2.5%
 

37 
 

43 
0.7%

 
10 

W
holesale, R

etail, and Som
e Services  

294 
4.7%

 
112 

 
1,586 

25.6%
 

53 
H

ealthcare, M
edical Equipm

ent, and D
rugs 

514 
8.3%

 
132 

 
64 

1.0%
 

12 
O

thers 
690 

11.1%
 

224 
 

85 
1.4%

 
16 

 
6,200 

100.0%
 

1,662 
 

6,200 
100.0%

 
232 
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Table 3. Summary Statistics 
 
This table reports summary statistics, including the number of observations, means, medians, standard 
deviations, and percentile statistics of several main firm characteristics, for both suppliers and customers. 
Detailed definitions of the variables can be found in Appendix A.1.   
 
  Obs. Mean Stdev 5% 25% Median 75% 95% 

Su
pp

lie
r 

ROS t+1 6,200 0.091 0.341 -0.226 0.053 0.117 0.191 0.432 
Total assets t-1 6,200 1,368 3,668 10 50 190 894 6,600 
Leverage t-1 6,200 0.238 0.193 0.000 0.072 0.221 0.358 0.591 
R&D/Sale t-1 6,200 0.078 0.257 0.000 0.000 0.008 0.052 0.280 
PPE/TA t-1 6,200 0.293 0.215 0.031 0.130 0.244 0.407 0.776 
CAPX/TA t-1 6,200 0.066 0.065 0.008 0.024 0.045 0.082 0.205 
Cash/NA t-1 6,200 0.303 0.635 0.003 0.021 0.075 0.267 1.424           

C
us

to
m

er
 Total assets t-1 6,200 86,789 96,053 4,164 18,375 49,622 125,167 237,168 

Leverage t-1 6,200 0.265 0.163 0.061 0.127 0.233 0.375 0.559 
R&D/Sale t-1 6,200 0.021 0.020 0.000 0.000 0.018 0.037 0.051 
PPE/TA t-1 6,200 0.315 0.186 0.054 0.141 0.300 0.449 0.608 
CAPX/TA t-1 6,200 0.070 0.049 0.010 0.031 0.062 0.098 0.156 
Cash/NA t-1 6,200 0.077 0.066 0.008 0.031 0.058 0.102 0.231 
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Table 4. Covariate Balance Between Union Elections Within a 5% Margin 
 
This table compares the suppliers’ and customers’ firm variables between the winning and losing union 
elections within a 5% margin, i.e., [45%, 55%]. The differences in means and the corresponding p-values 
from the mean difference tests are reported (standard errors are clustered at the customer firm level). 
Detailed definitions of the variables can be found in Appendix A.1. Symbols *, **, and *** denote 
statistical significance at the 10%, 5%, and 1% levels, respectively. 

 
    Win Lose Win-Lose p-value 

Su
pp

lie
r 

ROS t-1 0.062 0.100 -0.038 0.110 
∆ROS t-1 -0.007 -0.002 -0.005 0.765 
ln(Total assets) t-1 5.570 5.300 0.271 0.144 
Leverage t-1 0.251 0.242 0.009 0.545 
R&D/Sale t-1 0.041 0.043 -0.002 0.866 
PPE/TA t-1 0.340 0.334 0.006 0.822 
CAPX/TA t-1 0.074 0.074 0.000 0.947 
Cash/NA t-1 0.161 0.206 -0.045 0.136       

C
us

to
m

er
 

ln(Total assets) t-1 11.008 10.972 0.036 0.847 
Leverage t-1 0.279 0.232 0.047** 0.036 
R&D/Sale t-1 0.032 0.027 0.005 0.490 
PPE/TA t-1 0.315 0.358 -0.043 0.214 
CAPX/TA t-1 0.084 0.103 -0.019 0.262 
Cash/NA t-1 0.132 0.069 0.063 0.113 
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 T
able 5. R

egression D
iscontinuity: G

lobal Polynom
ial R

egressions 
 This table reports the R

D
 estim

ates from
 the first-, second-, and third-order global polynom

ial regressions. The dependent variable is supplier 
operating m

argin (S.RO
S) in the first year after the union elections. U

nionization is an indicator for unionization that equals one w
hen the vote in 

favor of unionization exceeds the sim
ple m

ajority of 50%
, and zero otherw

ise. Vote is the percentage vote share in favor of unionization, 
centralized by subtracting 0.50. Supplier and custom

er controls include: log total assets, leverage, R
&

D
 intensity, asset tangibility, capital 

expenditure to total assets, and cash to net assets. D
etailed definitions can be found in A

ppendix A
.1. Supplier industry, custom

er industry, and 
year fixed effects are included in som

e specifications. Industry fixed effects are constructed based on the Fam
a-French 49-industry classification. 

T-statistics based on custom
er-firm

-clustered robust standard errors are reported in parentheses. Sym
bols *, **, and *** denote statistical 

significance at the 10%
, 5%

, and 1%
 levels, respectively. 
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-0.017* 
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Table 6. Regression Discontinuity: Local Linear Regressions Using the Optimal Bandwidth 
 
This table reports the RD estimates from the local linear regressions using the optimal bandwidth 
identified by the data-driven method of Imbens and Kalyanaraman (2012). Panel A reports the local 
linear estimation based on the triangular kernel method and panel B reports results based on the 
rectangular kernel method. The dependent variable is supplier operating margin (S.ROS) in the first year 
after union elections. We also report the RD estimates at the 80% and 120% of the optimal bandwidth 
for robustness. Column (2) includes supplier and customer baseline controls, supplier and customer 
industry fixed effects, and year fixed effects. Industry effects are constructed using the Fama-French 49-
industry classification. T-statistics based on customer-firm-clustered robust standard errors are reported 
in parentheses. Observation number, R-squared, and the bandwidth used are also reported. Symbols *, 
**, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 
 
Panel A. Triangular kernel method 
 S.ROS t+1 

 (1)  (2) 
Optimal bandwidth -0.069**  -0.060*** 

 (-2.389)  (-2.712) 
Obs. 3,106  3,106 
R2 0.005  0.496 

    
80% optimal bandwidth -0.076**  -0.083*** 

 (-2.438)  (-3.520) 
Obs. 2,606  2,606 
R2 0.006  0.505 

    
120% optimal bandwidth -0.059**  -0.041** 

 (-2.249)  (-2.256) 
Obs. 3,632  3,632 
R2 0.003  0.488 

    
Supplier and customer controls No  Yes 
Industry FE No  Yes 
Year FE No  Yes 
100% Optimal bandwidth 0.181  0.181 
80% Optimal bandwidth 0.144  0.144 
120% Optimal bandwidth 0.217  0.217 
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Panel B. Rectangular kernel method 
 S.ROS t+1 

 (2)  (2) 
Optimal bandwidth -0.049  -0.046* 

 (-1.483)  (-1.733) 
Obs. 2,549  2,549 
R2 0.003  0.499 

    
80% optimal bandwidth -0.063**  -0.090*** 

 (-2.372)  (-3.409) 
Obs. 2,205  2,205 
R2 0.003  0.483 

    
120% optimal bandwidth -0.072**  -0.042* 

 (-2.068)  (-1.852) 
Obs. 2,944  2,944 
R2 0.004  0.505 

    
Supplier and customer controls No  Yes 
Industry FE No  Yes 
Year FE No  Yes 
100% Optimal bandwidth 0.142  0.142 
80% Optimal bandwidth 0.113  0.113 
120% Optimal bandwidth 0.170  0.170 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



56 

 

Table 7. Covariate Balance at the Optimal Bandwidths 
 
This table examines the balance in supplier and customer firm covariates at the optimal bandwidths identified 
by the data-driven method of Imbens and Kalyanaraman (2012). We report average statistics and report the mean 
differences in these covariates between winning and losing elections based on the optimal bandwidths identified 
under both triangular and rectangular kernel methods. The p-values for the mean difference tests are reported 
(standard errors are clustered at the customer firm level). Detailed definitions of the variables can be found in 
Appendix A.1. Symbols *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 

 
 Triangular  Rectangular 

 100% optimal bandwidth (0.181)  100% optimal bandwidth (0.142) 
  Win Lose W-L p-value  Win Lose W-L p-value 
S.ROS t-1 0.064 0.064 0.001 0.967  0.055 0.053 0.002 0.942 
S.∆ROS t-1 0.009 0.005 0.004 0.795  0.013 0.010 0.003 0.820 
S.ln(Total assets) t-1 5.414 5.278 0.136 0.185  5.435 5.253 0.181* 0.070 
S.Leverage t-1 0.248 0.240 0.008 0.420  0.247 0.237 0.011 0.242 
S.R&D/Sale t-1 0.062 0.063 -0.001 0.946  0.074 0.069 0.005 0.752 
S.PPE/TA t-1 0.318 0.316 0.002 0.927  0.307 0.304 0.004 0.831 
S.CAPX/TA t-1 0.070 0.070 -0.000 0.949  0.067 0.067 -0.000 0.978 
S.Cash/NA t-1 0.240 0.266 -0.027 0.354  0.270 0.285 -0.015 0.664 
C.ln(Total assets) t-1 10.796 10.800 -0.005 0.983  10.753 10.760 -0.008 0.977 
C.Leverage t-1 0.297 0.248 0.049** 0.040  0.301 0.247 0.054** 0.021 
C.R&D/Sale t-1 0.024 0.022 0.002 0.702  0.023 0.021 0.001 0.790 
C.PPE/TA t-1 0.282 0.336 -0.055** 0.014  0.264 0.335 -0.071*** 0.003 
C.CAPX/TA t-1 0.066 0.086 -0.020* 0.052  0.059 0.082 -0.023** 0.021 
C.Cash/NA t-1 0.104 0.066 0.038 0.130   0.097 0.068 0.030 0.208 
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 T
able 8. R

obustness T
ests 

 This table reports robustness results. The R
D

 estim
ates are from

 local linear regressions using the optim
al bandw

idth (h=0.181) identified by the 
data-driven m

ethod of Im
bens and K

alyanaram
an (2012) in our baseline tests in Table 5. The triangular kernel m

ethod is used. The dependent 
variable is supplier operating m

argin (S.RO
S) in the first year after union elections. The R

D
 estim

ates at the 80%
 and 120%

 of the optim
al 

bandw
idth are also reported. In colum

n (1), w
e exclude elections taken place during crises, including the years 1998 and 2007-2009, follow

ing 
B

ekaert et al. (2014). Expanding the crisis w
indow

 to also cover the year 2010, colum
n (2) excludes elections taken place in the expanded crisis 

w
indow

. C
olum

ns (3) and (4) only include elections w
ith at least 10 or 25 eligible voters, respectively. Colum

ns (5) replaces year fixed effects 
w

ith tim
e-series m

acroeconom
ic variables, including annual real G

D
P grow

th, C
PI grow

th, and the spreads betw
een A

A
A

 and B
A

A
 corporate 

bond yields. C
olum

n (6) augm
ents year fixed effects w

ith state annual real G
D

P grow
th, log real G

D
P per capita, and unem

ploym
ent rates. C

olum
n 

(7) applies W
hite robust standard errors to the local linear regressions. Supplier and custom

er baseline controls and fixed effects are included in 
each m

odel unless states otherw
ise. T-statistics based on custom

er-firm
-clustered robust standard errors are reported in parentheses, unless stated 

otherw
ise. Sym

bols *, **, and *** denote statistical significance at the 10%
, 5%

, and 1%
 levels, respectively. 

 
 

E
xclude 

 
E

ligible voters 
 

M
acroeconom

ic controls 
 

S.E
. 

 
2007-09; 

1998 
2007-10; 

1998 
 

≥10 
≥25 

 

G
D

P, C
PI, 

and default 
spread 

State G
D

P, G
D

P 
per capita, and 
unem
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Table 9. Heterogeneity in the Relative Bargaining Power in the Supply Chain 
 
This table reports results for subsample analysis by two proxies for supply chain partners’ relative bargaining power. The dependent 
variable is supplier operating margin (S.ROS) in the first year after union elections. The RD estimates are from local linear 
regressions using the optimal bandwidth (h=0.181) identified by the data-driven method of Imbens and Kalyanaraman (2012) in 
our baseline tests in Table 5. The triangular kernel method is used. In columns (1) to (4), our sample is divided into high and low 
groups according to the median value of the relative ratio in market concentration between the suppliers’ and customers’ 2-digit 
SIC industries (Relative HHI ratio). In panel B, we partition our sample into high and low groups based on the median value of 
the degree of suppliers’ dependency on the supply chain sales (SC sale/S.Sale). T-statistics based on customer-firm-clustered robust 
standard errors are reported in parentheses. Symbols *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, 
respectively. 
 
 S.ROS t+1 

 Relative HHI ratio t-1  SC sale/S.Sale t-1 
  High   Low   High   Low 
 (1) (2)  (3) (4)  (5) (6)  (7) (8) 
Unionization -0.026 -0.037  -0.107** -0.060*  -0.169*** -0.099**  -0.013 -0.013 

 (-0.762) (-1.156)  (-2.614) (-1.984)  (-2.727) (-2.438)  (-0.475) (-0.481) 
Obs. 1,578 1,578  1,528 1,528  1,175 1,175  1,294 1,294 
R2 0.003 0.457  0.015 0.625  0.017 0.590  0.003 0.454 

            
Supplier and customer controls No Yes  No Yes  No Yes  No Yes 
Industry FE No Yes  No Yes  No Yes  No Yes 
Year FE No Yes   No Yes   No Yes   No Yes 
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Table 10. Further Evidence on Mechanisms 
 

This table examines the mechanisms behind reduced supplier operating performance after their major customers passed 
union elections. The RD estimates are from local linear regressions using the optimal bandwidth identified by the data-
driven method of Imbens and Kalyanaraman (2012). Both the triangular (panel A) and rectangular kernel methods (panel 
B) are used. Dependent variables include the natural logarithm of supply chain sales to supplier total sales (ln(Percent 
Sale)), gross profit margin (S.GP/Sale), proportion of cost of goods sold to sales (S.COGS/Sale), and proportion of 
selling, general, and administrative expenses to sales (S.Operating cost/Sale). All dependent variables are measured at 
the supplier-firm level and at the end of the first year after the union elections. The RD estimates at the 80% and 120% 
of the optimal bandwidth are also reported. Supplier and customer baseline controls and fixed effects are included in all 
models. T-statistics based on customer-firm-clustered robust standard errors are reported in parentheses. Number of 
observations, R-squared, and the bandwidths selected are also reported. Symbols *, **, and *** denote statistical 
significance at the 10%, 5%, and 1% levels, respectively.  

 
Panel A. Triangular kernel method 
 Dependent variables (suppliers) 

 ln(Percent Sale) t+1 S.GP/Sale t+1 S.COGS/Sale t+1 S.SG&A/Sale t+1 
 (1) (2) (3) (4) 

Optimal bandwidth -0.193** -0.049** -0.017 0.017 
 (-2.392) (-1.972) (-0.809) (0.878) 

Obs. 2,204 2,606 4,330 3,393 
R2 0.258 0.359 0.250 0.509 

     
80% optimal bandwidth -0.192* -0.058** -0.027 0.015 

 (-1.824) (-2.049) (-1.218) (0.653) 
Obs. 1,825 2,263 3,404 2,773 
R2 0.271 0.348 0.255 0.513 

          
120% optimal bandwidth -0.148** -0.034 -0.013 0.017 

 (-2.122) (-1.566) (-0.667) (0.940) 
Obs. 2,610 2,986 4,883 3,996 
R2 0.249 0.361 0.240 0.500 

     
Supplier and customer controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
100% Optimal bandwidth 0.201 0.144 0.255 0.203 
80% Optimal bandwidth 0.161 0.116 0.204 0.162 
120% Optimal bandwidth 0.241 0.173 0.306 0.244 
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Panel B. Rectangular kernel method 
 Dependent variables (suppliers) 

 ln(Percent Sale) t+1 S.GP/Sale t+1 S.COGS/Sale t+1 S.SG&A/Sale t+1 
 (1) (2) (3) (4) 

Optimal bandwidth -0.227*** -0.057** 0.002 0.004 
 (-2.623) (-2.251) (0.102) (0.206) 

Obs. 1,819 2,205 3,378 2,760 
R2 0.257 0.383 0.261 0.516 

     
80% optimal bandwidth -0.203 -0.081** -0.035 0.006 

 (-1.608) (-2.111) (-1.528) (0.229) 
Obs. 1,601 1,587 2,760 2,426 
R2 0.265 0.352 0.265 0.521 

          
120% optimal bandwidth -0.208*** -0.036 -0.012 0.028 

 (-3.161) (-1.245) (-0.467) (1.380) 
Obs. 2,109 2,500 3,976 3,211 
R2 0.245 0.379 0.254 0.505 

     
Supplier and customer controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
100% Optimal bandwidth 0.158 0.113 0.200 0.159 
80% Optimal bandwidth 0.126 0.091 0.160 0.128 
120% Optimal bandwidth 0.189 0.136 0.240 0.191 
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Table 11. Consequences of Unionization on Customers 
 
This table examines the effect of unionization on customers’ sales growth, cost of goods sold, and changes in numbers of employees. 
These tests are estimated on a customer-year panel. The RD estimates are from local linear regressions using the optimal bandwidth 
identified by the data-driven method of Imbens and Kalyanaraman (2012). Both the triangular (panel A) and rectangular kernel 
methods (panel B) are used. The dependent variables are customers’ annual percentage sales growth (C.Sales growth), proportion 
of cost of goods sold to sales (C.COGS/Sale), and two variables of annual percentage changes in employees. We decompose the 
annual percentage changes in employees into a positive and negative change variable. For instance, C.-ve ∆Employee (C.+ve 
∆Employees) is annual percentage changes in employees when changes are negative (positive), and zero when changes are positive 
(negative). All dependent variables are measured at the end of the first year after the union elections. The RD estimates at the 80% 
and 120% of the optimal bandwidth are also reported. Customer controls, industry and year fixed effects are included in all models. 
Industry fixed effects are constructed based on the Fama-French 49-industry classification. T-statistics based on customer-firm-
clustered robust standard errors are reported in parentheses. Number of observations, R-squared, and the bandwidths selected are 
also reported. Symbols *, **, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively. 
 
Panel A. Triangular kernel method 
 C.Sales growth t+1 C.COGS/Sale t+1 C.-ve ∆Employee t+1 C.+ve ∆Employees t+1 

 (1) (2) (3) (4) 
Optimal bandwidth 0.007 0.035* 0.037** 0.002 

 (0.248) (1.904) (2.524) (0.137) 
Obs. 460 577 320 650 
R2 0.391 0.655 0.403 0.160 

     
80% optimal bandwidth 0.006 0.026 0.030* -0.001 

 (0.181) (1.275) (1.840) (-0.047) 
Obs. 354 473 267 569 
R2 0.440 0.670 0.429 0.174 

     
120% optimal bandwidth -0.001 0.038** 0.035*** 0.005 

 (-0.024) (2.145) (2.635) (0.330) 
Obs. 535 637 395 708 
R2 0.352 0.645 0.380 0.152 

     
Customer controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
100% Optimal bandwidth 0.205 0.265 0.141 0.319 
80% Optimal bandwidth 0.164 0.212 0.113 0.255 
120% Optimal bandwidth 0.246 0.318 0.169 0.382 
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Panel B. Rectangular kernel method 
 C.Sales growth t+1 C.COGS/Sale t+1 C.-ve ∆Employee t+1 C.+ve ∆Employees t+1 

 (1) (2) (3) (4) 
Optimal bandwidth 0.018 0.041* 0.050** 0.002 

 (0.550) (1.820) (2.226) (0.164) 
Obs. 349 468 264 565 
R2 0.368 0.643 0.391 0.161 

          
80% optimal bandwidth 0.022 0.025 0.038* 0.004 

 (0.593) (1.048) (1.703) (0.206) 
Obs. 296 359 209 463 
R2 0.425 0.680 0.421 0.183 

          
120% optimal bandwidth 0.009 0.036* 0.042** 0.005 

 (0.325) (1.820) (2.493) (0.376) 
Obs. 428 536 312 634 
R2 0.335 0.649 0.424 0.156 

     
Customer controls Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 
100% Optimal bandwidth 0.161 0.208 0.111 0.250 
80% Optimal bandwidth 0.129 0.167 0.089 0.200 
120% Optimal bandwidth 0.193 0.250 0.133 0.300 
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Table 12. Customer Unionization and Supplier Firm Value 
 
This table examines whether customer unionization affects suppliers’ firm value using both local linear 
(Panel A) and global polynomial regressions (Panel B). Panel A reports the RD estimates from local 
linear regressions using the optimal bandwidth identified by the data-driven method of Imbens and 
Kalyanaraman (2012) based on both triangular and rectangular kernel methods. The dependent variable 
is suppliers’ log Tobin’s q (S.ln(Q)) in the first year after union elections. We also report the RD estimates 
at the 80% and 120% of the optimal bandwidth for robustness. Both columns include supplier and 
customer baseline controls, supplier and customer industry fixed effects, and year fixed effects. Industry 
effects are constructed using the Fama-French 49-industry classification. Observation number, R-squared 
values, and the bandwidth used are also reported. Panel B reports results of subsample tests at the optimal 
bandwidths under the triangular kernel estimation based on two empirical proxies of supply-chain 
bargaining power: (1) the relative ratio in market concentration between the suppliers’ and customers’ 2-
digit SIC industries (Relative HHI ratio), and (2) the proportion of supply-chain sales to supplier sales 
(SC sale/S.Sale). Suppliers’ and customers’ firm controls, supplier and customer industry fixed effects, 
and year fixed effects are included in all local linear regressions in Panel C. In all panels, t-statistics based 
on customer-firm-clustered robust standard errors are reported in parentheses. Symbols *, **, and *** 
denote statistical significance at the 10%, 5%, and 1% levels, respectively. 
 
Panel A. Local linear regressions 
 S.ln(Q)t+1 

 Triangular  Rectangular 
  (1)   (2) 
Optimal bandwidth -0.120*  -0.194*** 

 (-1.822)  (-2.696) 
Obs. 4,729  3,813 
R2 0.432  0.431 

    
80% optimal bandwidth -0.122  -0.064 

 (-1.623)  (-0.726) 
Obs. 3,961  3,159 
R2 0.443  0.445 

    
120% optimal bandwidth -0.110*  -0.111* 

 (-1.882)  (-1.735) 
Obs. 5,227  4,509 
R2 0.424  0.413 

    
Supplier and customer firm controls Yes  Yes 
Industry FE Yes  Yes 
Year FE Yes  Yes 
100% Optimal bandwidth 0.296  0.232 
80% Optimal bandwidth 0.237  0.186 
120% Optimal bandwidth 0.355   0.279 
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Panel B. Bargaining power tests (Triangular kernel method) 
 S.ln(Q) t+1 

 Relative HHI ratio t-1   SC sale /S.Sale t-1 
  High Low   High Low 
Unionization -0.094 -0.177*  -0.233** -0.136 

 (-1.029) (-1.930)  (-2.139) (-1.535) 
Obs. 2,427 2,302  1,840 1,913 
R2 0.406 0.509  0.468 0.472 

      
Supplier and customer firm controls Yes Yes  Yes Yes 
Industry FE Yes Yes  Yes Yes 
Year FE Yes Yes   Yes Yes 
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Table 13. Matched Difference-in-Differences (DID) Tests 
 
This table reports results of an alternative difference-in-differences (DID) test that compares the 
operating margins, gross profit margins, and log market-to-book equity ratios of treated suppliers whose 
major customers have passed a union election with control suppliers matched using propensity-score-
matching techniques, in the year prior to and after the passed elections. On a supplier-customer-year 
panel consisting of 1,867 customers and 5,098 suppliers over the years from 1977 to 2017 (if a supplier 
has a union election in year t, we exclude its observations in years t-1, t, and t+1 to control for the effect 
of suppliers’ election unions on their firm performance), we estimate a logistic regression to model the 
likelihood of a customer’s winning union election as a function of the lagged supplier and customer 
baseline controls and year dummy variables. Using the estimated propensity scores from the full-sample 
logit regressions, in each year, we match each supplier with a customer union election victory with a 
control supplier from the same industry (based on the Fama-French 12-industry classification), without 
a customer election victory or whose customers do not have a union election, and have the nearest 
propensity score (requiring that the difference in propensity score of the matched pair should not exceed 
1% in absolute value; no replacement). For each of the matched pairs, we keep data from one year before 
and after the event for analysis. The matched pairs in each year, or in each “cohort,” are then stacked into 
a panel for the DID analysis (920 matched pairs in total). Column (1) in panel A reports results of the 
logit regression on the prematched full sample. Column (2) reports results from an OLS regression 
modelling the likelihood of a customer union election victory using supplier and customer controls and 
interacted cohort-year fixed effects. Panel B reports results from difference-in-mean tests on the supplier 
and customer controls at the beginning of the treatment year (standard errors are clustered at the customer 
firm level). Panel C reports the DID estimates on the matched sample. Dependent variables are supplier 
operating margin (S.ROS), gross profit margin (S.GP/Sale), and log market-to-book equity ratios 
(S.ln(Q)). Treat is a dummy that equals one for suppliers whose major customer has a winning union 
election and zero otherwise. Post is a dummy that equals one after the customer union election victory 
and zero otherwise. The lagged supplier and customer controls are included. Detailed definitions of the 
variables can be found in Appendix A.1. Pair-cohort and year-cohort fixed effects are accounted for to 
allow the effects of the supplier-customer-pair and year fixed effects to vary across cohorts. Standard 
errors are clustered at the customer firm level. Symbols *, **, and *** denote statistical significance at 
the 10%, 5%, and 1% levels, respectively. 
 
Panel A. Logistic and linear probability regressions 
 Prematched full sample Postmatched 

 Logit Linear probability model 
  (1) (2) 
S.ln(Total assets) t-1 0.014 0.012 

 (0.505) (1.358) 
S.Leverage t-1 -0.229 -0.059 

 (-1.232) (-0.929) 
S.R&D/Sale t-1 -0.006 0.009 

 (-0.069) (0.212) 
S.PPE/TA t-1 0.653* -0.134 

 (1.809) (-0.967) 
S.CAPX/TA t-1 -0.819 0.331 

 (-1.365) (1.181) 
S.Cash/NA t-1 -0.114* 0.005 

 (-1.651) (0.160) 
C.ln(Total assets) t-1 0.508*** -0.000 

 (5.746) (-0.015) 
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C.Leverage t-1   0.044 0.105 
 (0.069) (0.409) 

C.R&D/Sale t-1 -9.136** -1.501 
 (-2.062) (-0.731) 

C.PPE/TA t-1  -2.330*** -0.023 
 (-2.692) (-0.084) 

C.CAPX/TA t-1 0.568 -0.647 
 (0.192) (-0.680) 

C.Cash/NA t-1 -0.865 0.161 
  (-0.711) (0.540) 
Year FE Yes  
Year FE × Cohort FE  Yes 
Obs. 44,090 1,840 
Pseudo R2 0.151  
R2   0.012 

 

Panel B. Difference-in-mean tests at event t-1 
  Treat (N=920) Control (N=920) Treat-control t-stat 

S.ln(Total assets)  5.744 5.665 0.079 0.474 
S.Leverage  0.232 0.242 -0.009 -0.791 
S.R&D/Sale 0.098 0.090 0.008 0.334 
S.PPE/TA 0.294 0.313 -0.018 -0.784 
S.CAPX/TA 0.065 0.065 0.000 0.056 
S.Cash/NA 0.351 0.324 0.028 0.403 
C.ln(Total assets) 10.416 10.478 -0.062 -0.358 
C.Leverage 0.242 0.237 0.005 0.258 
C.R&D/Sale 0.022 0.024 -0.002 -0.448 
C.PPE/TA 0.314 0.325 -0.012 -0.371 
C.CAPX/TA 0.064 0.068 -0.004 -0.668 
C.Cash/NA 0.090 0.087 0.002 0.182 

 
Panel C. Matched DID regressions 
 S.ROS t  S.GP/Sale t  S.ln(Q) t 
  (1) (2)   (3) (4)  (5) (6) 
Treat × Post -0.015* -0.013*  -0.021*** -0.017**  -0.073** -0.056* 

 (-1.919) (-1.707)  (-2.609) (-2.149)  (-2.066) (-1.716) 
S.ln(Total assets) t-1   -0.083***   -0.140***   -0.394*** 

  (-5.623)   (-11.228)   (-9.097) 
S.Leverage t-1  0.187***   0.143***   0.634*** 

  (3.268)   (3.089)   (3.649) 
S.R&D/Sale t-1  -0.045   -0.005   0.101* 

  (-1.318)   (-0.135)   (1.700) 
S.PPE/TA t-1  0.127   0.135*   -0.175 

  (1.170)   (1.721)   (-0.618) 
S.CAPX/TA t-1  -0.182*   -0.207**   -0.154 

  (-1.670)   (-2.053)   (-0.445) 
S.Cash/NA t-1  -0.003   0.008   0.030 
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  (-0.226)   (0.543)   (1.301) 
C.ln(Total assets) t-1  0.033   0.013   -0.089 

  (1.556)   (0.633)   (-1.452) 
C.Leverage t-1  -0.084   -0.046   0.113 

  (-1.490)   (-0.839)   (0.444) 
C.R&D/Sale t-1   0.517   0.622   -0.905 

  (1.165)   (0.771)   (-0.568) 
C.PPE/TA  t-1  -0.049   -0.058   0.133 

  (-0.668)   (-0.674)   (0.382) 
C.CAPX/TA t-1  -0.180   -0.081   0.081 

  (-0.878)   (-0.449)   (0.136) 
C.Cash/NA t-1  0.030   -0.011   -0.240 
    (0.788)     (-0.298)     (-0.948) 
Pair FE × Cohort FE Yes Yes  Yes Yes  Yes Yes 
Year FE × Cohort FE Yes Yes  Yes Yes  Yes Yes 
Obs. 3,680 3,680  3,680 3,680  3,680 3,680 
R2 0.845 0.855   0.878 0.891   0.874 0.884 
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A

ppendix A
.1. V

ariable D
efinitions 

 
V

ariables 
D

escription 
Source 

RO
S 

O
perating m

argin, calculated as operating incom
e before depreciation divided by total sales. 

C
om

pustat 
U

nionization 
A

n indicator that equals one if a m
ajority of em

ployees votes for unionization in a given election, 
and zero if a m

ajority of em
ployees vote against unionization in a given election. 

N
LR

B
 

Thom
as J. H

om
es 

w
ebsite 

(http://w
w

w
.econ.um

n.ed
u/~holm

es/data/geo_spill
/) 

Vote 
The percentage of votes in favor of unionization in a given election. W

e centralize this variable by 
subtracting 0.5. 

N
LR

B
 

Thom
as J. H

om
es 

w
ebsite 

(http://w
w

w
.econ.um

n.ed
u/~holm

es/data/geo_spill
/) 

ln(Total assets) 
Firm

 size, defined as the natural logarithm
 of deflated total assets (base year is 2000). 

C
om

pustat 
Leverage 

B
ook leverage, calculated as the sum

 of total debt divided by total assets. 
C

om
pustat 

R&
D

/Sale 
R

&
D

 intensity, calculated as R
&

D
 expenditure divided by total sales. 

C
om

pustat 
PPE/TA 

A
sset tangibility, calculated as property, plant and equipm

ent divided by total assets. 
C

om
pustat 

C
APX/TA 

C
apital investm

ent intensity, defined as the ratio of capital expenditure to total assets. 
 

C
ash/N

A 
C

ash-to-net-assets ratio, calculated as cash and short-term
 investm

ents divided by total net assets. 
N

et assets is total assets m
inus cash and short-term

 investm
ents. 

C
om

pustat 

Sales grow
th 

A
nnual percentage change in sales. 

C
om

pustat 
C

O
G

S/Sale 
C

ost of goods sold divided by total sales. 
C

om
pustat 

G
P/Sale 

G
ross profit to total sales. G

ross profit is defined as total revenue m
inus cost of goods sold. 

C
om

pustat 
SG

&
A/Sale 

Total selling, general, and adm
inistrative expenses divided by total sales. 

C
om

pustat 
-ve ∆Em

ployee 
A

nnual percentage changes in em
ployee num

ber w
hen changes in em

ployees are negative. It takes 
a value of zero w

hen changes in em
ployees are positive. 

C
om

pustat 

+
ve ∆Em

ployee 
A

nnual percentage changes in em
ployee num

ber w
hen changes in em

ployees are positive. It takes 
a value of zero w

hen changes in em
ployees are negative. 

C
om

pustat 
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SC
 sale/S.Sale  

A
 m

easure of suppliers’ sales dependency, defined as the ratio of supply-chain sales to suppliers’ 
total sales. 

C
om

pustat Segm
ent files 

C
om

pustat 
ln(Percent sale) 

N
atural logarithm

 of SC
 sale/S.Sale. 

C
om

pustat Segm
ent files 

Relative H
H

I ratio 
The ratio of suppliers’ H

H
I (2-digit SIC

) to custom
ers’ H

H
I (2-digit SIC

). H
H

I (2-digit SIC
) is the 

H
erfindahl-H

irschm
an Index of m

arket concentration, com
puted as the sum

 of squared m
arket share 

w
ithin each 2-digit SIC

 industry. M
arket share is com

puted as total sales divided by the total 2-digit 
SIC

 industry sales. 

C
om

pustat 

  


