









	
 Home

	 Add Document
	 Sign In
	 Create An Account





















































	
 Viewer

	
 Transcript













Wages and Firm Performance: Evidence from the 2008 Financial Crisis Paige Ouimet∗ and Elena Simintzi∗∗ March 2017 Abstract We examine the effect of higher wages on firm performance during the 2008 financial crisis. To identify variation in wages, we rely on heterogeneity in the timing of long-term wage agreements for a sample of UK firms. We instrument for firms signing long-term agreements overlapping with the crisis by the presence of a contract signed in 2006 or earlier and expiring before September 2008. Treated firms paid higher wages but also realized greater labor productivity relative to control firms. In line with efficiency wages, these findings demonstrate that the overall benefit of incentivizing employees exceeds the cost of higher wages.



JEL classification: J41, J30, J24, G01 Keywords: labor contracts, wages, financial crisis, productivity. Affiliations: ∗ Kenan-Flagler Business School, University of North Carolina; School of Business, University of British Columbia.



∗∗ Sauder



e-mails: [email protected], [email protected]. Acknowledgments: We thank the Editor (Marianne Bertrand), Alex Edmans, Nicole Fortin, Xavier Giroud, Josh Gottlieb, Seokwoo Lee, Gordon Phillips, Amit Seru, Chris Stanton, Geoff Tate, David Thesmar, John Van Reenen, our discussants Effi Benmelech, Miguel Ferreira, Mariassunta Giannetti, Hyunseob Kim, Liu Yang, Scott Yonker, as well as conference participants at UBC Summer Conference, FOM Conference, 7th Annual Florida State University Conference, SFS Cavalcade, SOLE conference, 2016 American Finance Association Meetings and seminar participants at UBC Economics, Vanderbilt University, University of Illinois, UNC, CU Boulder, Kellogg, Michigan, and Wharton for helpful discussions and comments.



I



Introduction



A growing literature examines the real effects of the 2008 financial crisis on the corporate sector, such as the effect on firm investment and employment. The 2008 financial crisis also had large effects on wages. Following the collapse of Lehman Brothers in September 2008, there was a sharp dip in average worker wages.1 This shock to labor markets has important consequences for firms which, to date, have largely been ignored. Wages are an important budget line for firms and any significant increase will be costly, especially during a financial crisis. At the same time, higher pay can incentivize workers and maximize employee productivity. However, any gains from increased productivity must be enough to outweigh the costs.2 In this paper, we explore whether paying higher wages during the recent crisis can affect firm performance. To identify variation in firm wages during the 2008 crisis, we rely on heterogeneity in the timing of long-term wage contracts for a sample of unionized UK firms. Some firms in our sample (treated) agreed to binding and significant long-term wage increases just before the 2008 crisis, in anticipation of better economic times and tighter labor markets. Other firms (control) also signed long-term contracts before the crisis, but their long-term wage contracts have modest or no overlap with the crisis, leaving these firms with greater flexibility to adjust wages in response to changes in the labor market which took place following Lehman’s bankruptcy in September 2008. Relying on the fact that firms sign a new contract upon termination of the previous contract, we then instrument for the presence of a treated contract by whether or not the firm signed a long-term wage contract in 2006 or earlier which ended in the first eight months of 2008. Our identifying assumption is that the decision to sign a long-term wage contract in 2006 or earlier contains little or 1



The year-on-year real growth rates of average weekly earnings in the UK private sector was at a remarkably low of -10.76% following September 2008 (Figure 1, ONS). 2



Akerlof (1982) argues that paying employees wages above market-clearing rates induces them to exert higher effort. Other conceptually similar mechanisms have been put forward in the literature showing that higher wages can reduce shirking when effort is not perfectly observed (Shapiro and Stiglitz, 1984), decrease turnover and thus costs associated with hiring and training (Salop, 1979), and attract a better pool of applicants (Weiss, 1980).
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no firm-specific information which induces selection during the crisis years. Arguably, the crisis and its impact on labor markets was unanticipated and thus, among treated firms, the long-term contract agreed to by the firm in advance of the crisis presumably reflects an acceptable pay appreciation during the forecasted business environment anticipated at the time of the contract agreement. Given wage agreements cannot be unilaterally renegotiated downwards, the sudden and unexpected decline in the business and labor markets during the crisis leaves firms with existing long-term wage contracts unable to re-optimize following this shock.3 As predicted, we find treated firms pay higher wages during the crisis, compared to control firms. This increase in wages is not mitigated by reducing employment at treated firms. However, despite having higher payrolls, treated firms realize higher net labor productivity following the crisis. Using our IV strategy, we find profits per employee increase at treated firms by 15 thousand pounds in the post-crisis period relative to control firms, or an average increase of 0.24 of a firm’s standard deviation. These findings demonstrate that the overall benefit of incentivizing employees exceeds the cost of the wage premium and can be interpreted in line with efficiency wage models that higher wages lead to increased worker productivity which, in turn, affects firm performance (Akerlof 1982, 1984). The intuition in these models often relies on psychological factors, which play an important motivational role for workers. Workers perceive higher wages as a “gift” and reciprocate by exerting higher effort. A rational explanation, however, is also consistent with our findings as provided by the shirking model of Shapiro and Stiglitz (1984) or models showing that higher wages will impact turnover and employee quality at the firm (e.g. Salop, 1979; Weiss, 1980). In additional tests, we provide further evidence in support of the efficiency wages interpretation of our results. First, we explore variation in contract characteristics in terms 3



Under UK law, binding employment contracts cannot be changed without both parties’ approval except if the firm is insolvent or acquired. Furthermore, even in these two cases, changes to preexisting contracts must meet stringent criteria. Relatedly, we also show that our results are not driven by treated firms going bankrupt.
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of the types of workers covered by the agreement, pay raises granted to employees, and the number of workers in the firm covered. Since these contract characteristics are endogenous variables, we use a modified version of our IV strategy and instrument for having signed a contract shortly before the crisis with a specific contract characteristic by having signed a contract with the same characteristic in 2006 or before with an end date close to September 2008. We find significant effects only when contracts cover high-skill workers (e.g. supervisors, professionals) as opposed to low-skill occupations (e.g. operatives, elementary) consistent with the idea that motivating workers who can have a greater impact on firm productivity, or who are less easy to monitor if they shirk, should be more valuable (Krueger, 1991). Likewise, we find significant greater treatment effects when contracts offer above median pay raises which confirms our results are explained by a wage channel. Finally, we only find significant results when the contracts cover the majority of workers in the firm, which is a further sanity check that paying higher wages during the crisis to (a significant fraction of) firm employees has positive effects on firm performance. Second, we exploit heterogeneity across regions and find further evidence in line with our argument that higher wages impact employees’ morale, thereby boosting firm performance. Employees’ perceptions of “gift-giving” by the firm should depend on the wage premium they receive above the prevailing market rates in their labor market (Capelli and Chauvin, 1991). To measure the wage premium, using the local labor market as our benchmark, we compute the difference between the pay raise granted to employees by the long-term agreement during the crisis years and the growth rate of hourly wages in the UK region where the firm is located. We repeat our baseline IV analysis splitting our sample depending on whether the wage premium proxy takes values above or below the sample median. As predicted, we observe significant treatment effects in cases only where there is a high market premium paid which incentivizes workers to provide higher effort. These results make an interesting statement that real rigidities can possibly mitigate, rather than exacerbate, financial shocks. We find that firms in our sample locked in by wage agreements during the crisis outperform their peers. Implicit in our findings is the assumption that managers of the firms not bound by the agreements made decisions that
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ex-post were not value-maximizing. This is possible, for example in the absence of market pressures that force managers to behave optimally. Indeed, we find a significant effect only in less competitive industries where, in the absence of market pressures, managers are more likely to make errors. The error in not copying the treated firms can also be explained by the fact that during times of unexpected events, decision-makers tend to respond by taking actions that optimize outcomes under worse-scenarios (Caballero and Krishnamurthy, 2008). As such, their actions may be suboptimal ex-post but, given the change in preferences at the peak of the crisis, they may have been optimal at the time. Another explanation may also be that managers were more focused on short-term goals, such as conserving cash during the crisis, as opposed to maximizing long-run profitability. Our results are robust to additional tests. We repeat our baseline IV analysis controlling for pre-treatment differential trends by firm characteristics, matching on pre-treatment firm characteristics, and including in the sample only firms that always sign long-term contracts of the same duration (i.e. either two-year contracts, or three-year contracts). Finally, we are also able to replicate our results using sales over employees, cash flow over employees and return on capital as alternative measures for firm performance. Our paper adds to the growing literature on the impact of the 2008 financial crisis on firm’s real behavior. Chodorow-Reich (2014) finds that firms which borrowed from lenders deeply affected by the Lehman bankruptcy reduced employment relatively more during the crisis. Giroud and Mueller (2017) show that financial constraints lead to larger declines in employment in response to household demand shocks during the Great Recession. Almeida et al. (2011) show how the financial crisis affected corporate investment. The paper also contributes to the literature providing evidence that employees are important components of firm value. Blasi, Freeman, and Kruse (2015) show that firm good labor practices have positive outcomes on workers and firms. Edmans (2011) makes a conceptually related point by showing that firm investments which increase worker satisfaction are followed by higher stock market performance. Seru (2014) shows that employee incentives to engage in innovation are impacted by takeover pressure and firm diversification,
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respectively, leading to value implications. Pagano and Volpin (2005) argue that managers may offer generous wage contracts in return for workers’ support to avert hostile takeovers, decreasing firm value. The article also contributes to a vast literature providing supportive evidence on efficiency wages models: applicants queue for jobs paying rents (Holzer, Katz and Krueger, 1991); workers shirk less if they are better paid (Cappelli and Chauvin, 1991); high quality workers are easier to attract and retain when firm pay, compared to outside alternatives, is higher (Propper and Van Reenen, 2010); wages and monitoring are substitutes (Krueger, 1991); and, higher wages lead to higher productivity (Raff and Summers 1987, and Mas 2006). This paper does not directly examine whether firms pay efficiency wages, but rather uncovers the benefits of paying higher wages to the firm and provides evidence in line with the intuition of efficiency wages. Our results show that efficiency wage arguments are applicable even in the setting of the Great Recession, a time when employee outside opportunities were limited. The remainder of the paper is organized as follows: Section II provides background information on long-term agreements. Section III describes the data, Section IV lays out the empirical strategy, and Sections V and VI present the results. Finally, Section VII concludes.



II



Long-term Pay Agreements in the UK



Wage agreements arise as an outcome of collective bargaining between labor and the firm. Collective bargaining in the UK is highly decentralized and primarily takes place at the firm-level in the private sector. The terms of collective agreements in the UK are incorporated into individual contracts of employment, enforceable by law. These contracts are inclusive with no opt-outs allowed. Moreover, collective agreements within the workplace can cover both union and non-union staff as trade unions often negotiate on behalf of the
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staff employed in a specific employee-group.4 Wage agreements do not have to run for a specific period although the most common lengths are for 12, 24, or 36 months. Agreements which cover less than two years are considered short-term, and agreements which are enforceable for two or more years are considered long-term. According to European Trade Union Institute (etui) for the UK, 61% of the agreements in 2011 were for 12 months, while the remainder 39% are mostly two or three years long. Indeed, we confirm those statistics in our sample: Figure A1 in the Appendix shows that the ratio of long-term agreements over the sum of long-term and shortterm agreements signed in our sample averages 40% before and after the crisis.5 Moreover, a given wage agreement can cover multiple worker groups within a firm. Alternatively, a firm may have different wage agreements which apply to one or multiple employee groups. For firms with multiple wage contracts, negotiations for different occupation groups do not have to follow the same negotiation cycle. However, this is the most common practice in our sample. The month of the negotiations is typically pre-determined, since there is an anniversary date when negotiations traditionally happen. The date a new contract must take place is typically set from the previous contract’s expiration date. Thus, it is close to random whether an agreement is signed in January or June of the same year. According to European Trade Union Institute (etui) for the UK, “Anniversary dates are spread throughout the year, although clustered in January and April”. This holds in our data as well. As shown in Figure A2 in the Appendix, the most common months where agreements are signed are January and April. In fact, about 65% of the contracts in our sample are signed during these two months. Since the existence of a long-term agreement indicates that both parties voluntarily agreed to the terms, the agreement should reflect both parties’ expectations about future 4



See http://www.acas.org.uk/ for more information.



5



This ratio dips to less than 10% during the crisis. Uncertainty over the economic outlook is cited as the major contributor to the reduction in the number of the long-term pay deals during the recession (Features & Analysis, Income Data Services).
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economic conditions and reflect the expected costs and benefits of instead signing consecutive short term contracts. However, as compared to short-term wage contracts, long-term wage contracts can potentially lead to higher wage increases in weak labor markets as they cannot be unilaterally renegotiated down (Beaudry and DiNardo, 1991; Hashimoto and Yu, 1980; Hall and Lazear, 1984; Lemieux, MacLeod and Parent, 2012). Under UK law, binding employment contracts cannot be changed without both parties approval except for rare exceptions.6,7 There appears to be no strong determinants of when a long-term agreement is favored relative to a short term agreement. In untabulated results, we regressed numerous accounting variables on the decision to initiate a long-term contract and found no statistical relationship between firm characteristics and this choice. On the contrary, we found that variables describing the macroeconomic conditions are significant predictors. Moreover, industries do seem to matter as some industries have traditionally stronger union relationships than others. For example, firms in manufacturing favor long-term agreements relatively more than firms in business services. There are also clear time patterns. When uncertainty is high, long-term agreements become scarce, as it happened, for example, during the recent financial crisis when signing long-term contracts dipped at a low level.



III



Data and Sample Description



Our data includes information on worker pay settlement agreements at UK firms over the 2003-2012 period. In order to identify contracts which impact firms’ choice sets well into the 2008 financial crisis, we focus on long-term wage agreements, or agreements which are 6 http://www.acas.org.uk/media/pdf/8/6/Varying-a-contract-of-employment-accessibleversion.pdf 7



Contracts can only be amended unilaterally if the firm is insolvent or acquired. Moreover, even in these two cases, changes to pre-existing contracts must meet certain criteria as defined in the Business Transfers Directive, passed in 1978, updated in 2001, the Transfer of Undertakings Regulation of 2006 and the Insolvency Act of 1986 (Schedule B1). We observe the time series of contracts for firms in our sample which remain solvent and there are no contract renegotiations. As we discuss in more detail in the appendix, bankruptcy is an uncommon event in our sample.
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effective for two or more years. The average (median) long-term contract is in effect for 2.3 years (2 years). All firms in our sample are unionized and all long-term agreements are recognized by at least one union. We exclude from the analysis any firm which signs only short-term agreements during our sample period. The data is provided by the two leading sources that collect pay settlement data in the UK. Our first source is Income Data Services (henceforth IDS), an independent private sector research and publishing company specializing in the employment field.8 IDS is the leading organization carrying out detailed monitoring of firm-level pay settlements and pay trends in the UK, providing its data to several official sources, such as the UK Office for National Statistics (ONS) as well as the European Union. Data is also provided by the Labour Research Department (LRD), an independent research organization which provides research for third-party subscribers, primarily unions. LRD was founded in 1912 and is a leading authority on employment law and collective bargaining. In support of their research mission, LRD collects information on short and long-term pay settlement agreements signed by its subscribing and affiliated unions. The two samples have significant overlap but also provide unique observations not found in the other sample. For example, the LRD data has more complete coverage of the transportation sector while IDS has greater coverage of the manufacturing industries. By using two sources of data, we have attempted to collect the largest possible sample of long-term pay settlement agreements in the UK over our time period. We find qualitatively similar results when considering the two independently collected samples separately, albeit with weaker statistical significance. This alleviates concerns that any bias in the data collection process is driving the results. A typical long-term agreement in our sample looks like the following agreement signed between Hanson Building Products (Hanson Brick) and its unions. The agreement is a two-year agreement signed as of January 1, 2012. The pay rise in the first year was 2.9%, while the pay rise agreed for the second year starting as of January 1, 2013 is 2.6%. The agreement covers 7,300 workers. 8



IDS was acquired by Thomson Reuters (Professional) UK Limited in 2005.



–8–



Our methodology uses the timing of the expiration of a pre-crisis long-term contract to instrument for the likelihood of having a long-term contract during the crisis. We pick September 2008 as the start of the crisis. Lehman Brothers’ filing for bankruptcy in September 2008 was an unanticipated event and characterized the onset of the global financial crisis which deeply affected the British economy. Figure 1 shows that a few months following the triggering event, there was a sharp dip in wages in the private sector in the UK. Figure 2 shows that the financial crisis deeply affected the labor market with unemployment and redundancy rates in the UK increasing to record highs post-September 2008.9 Firms are assigned to the treated or control groups based on the timing of their longterm wage contracts. Treated firms include firms which signed long-term agreements prior to the onset of the 2008 crisis (prior to September 2008) and were bound by those agreements for at least 15 months during the crisis. In other words, our treated firms include firms that agreed to a multi-year settlement before September 2008 and this settlement expired only after January 2010. Control firms include firms which signed long-term agreements before September 2008, but where the agreement does not apply for at least 15 months into the crisis. Long-term agreements expire, on average, 19 months after the onset of the crisis for treated firms, and after 1.6 months for control firms. Table 1 provides summary statistics for the wage agreements signed by our sample firms over the 2003-2012 period. We observe 645 long-term wage deals in total. The typical longterm contract (at a treated or control firm) is 2 or 3 years long, covers over 1,700 employees (median is 600), and offers an annual pay increase of 3.7% (median is 3.6%). When a long-term contract does not apply, then a short-term contract is in effect. Similar statistics apply to the short-term contracts (12 months) signed by our sample firms with the median short-term contract covering 600 employees for a pay increase of 3%. For the majority of the contracts, we also observe what occupations they cover, grouped 9



While there may have been signs of a crisis in the debt markets before September 2008, they did not have immediate impacts on the labor market. Nor did they seem to impact long-term wage agreements which continued in a similar pattern until September 2008 as shown in Figure 3.
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in nine categories: supervisors and team leaders, professionals, associate professionals, clerical, craft, services, sales, operatives, elementary. As shown in Table 2, contracts in each occupation are evenly populated across treated and control groups. The category with the most contracts is operatives, a low-skill occupation (19.6%), followed by associate professionals (13.4%), craft workers (12.2%), and elementary (12%). Supervisors have signed the lowest number of contracts equal to 4% of the total. Contracts can cover multiple groups and contracts which cover supervisors are most likely to also cover other groups of employees. In fact, contracts which cover supervisors cover, on average, 1,225 employees as compared to contracts which cover the elementary group and apply to 695 employees, on average. Contract characteristics are also similar across the nine categories with the median contract being two years long, covering a range of 600-1,274 workers and offering pay raises of 3.5%-3.8% in the first year. Table 3 presents the frequency of observations across industries. Columns 1 and 2 show the distribution of frequencies for the treated and control firms respectively, while column 3 shows the distribution for the entire sample.10 It can be seen that both our treated and control groups span a wide range of industries. 46% of the sample covers manufacturing industries, 32% of the sample covers transportation and communication services, 21% of the sample covers wholesale, retail trade and other services. Column 4 shows the distribution of frequencies for the sample from LRD. Column 5 shows the distribution of frequencies for the sample from IDS. Both the IDS and LRD samples span all industries. We match the IDS/LRD pay settlement data to the Amadeus Bureau van Dijk (BvD) database with a matching success rate of over 90%. Amadeus provides comparable financial information for both public and private companies in the UK, which is particularly important in our case since our sample includes both public and private companies. Summary firm-level statistics are reported in Table 4. The average firm has £18.7 thousands profits per employee, £229 thousands sales per employee, and £18.4 thousands cashflows per employee. On average, firms’ return on capital (proxied as profits over net assets) is 10



Note our sample does not include financials or utilities.
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20.6%, they hold debt equal to 32.9% of firms’ assets and 10% in cash, while they grow their assets at a rate of 4.6%. In Appendix Table A1, we replicate the distributions of the key variables of our analysis, presented in Table 4, for two set of firms over our sample period: i) for the universe of firms in Amadeus (which consists of both private and public firms) and ii) for the public firms in Amadeus which are a closest proxy to Compustat firms in the US. These comparisons suggest that the average firm in our sample is similar, in terms of several employee metrics, to the typical firm in Amadeus.



IV



Empirical Strategy



We hypothesize that higher wages can lead to higher ex-post labor productivity at treated firms relative to control firms. Theoretical arguments in the gift exchange hypothesis (Akerlof 1982, 1984) suggest that workers respond to wages above market-clearing rates by providing greater effort. Higher wages may also reduce shirking when effort is not perfectly observed (Shapiro and Stiglitz 1984), decrease turnover and thus costs associated with hiring and training (Salop, 1979), and attract a better pool of applicants (Weiss, 1980). To test this hypothesis, we compare ex-post performance by firms which were committed to higher pay raises during the crisis as required by previously agreed upon long-term wage agreements versus a set of otherwise similar control firms.11 We estimate OLS regressions of the following form: yit =αj · αt + λi + δ · post · T reatedi + β · Xit + it



(1)



where i, j, and t index firms, industries and years; post(t=τ ) takes a value of 1 for years τ =2009, 2010, 2011, and 2012; T reated is an indicator variable which takes a value of 1 for firms in our treated group; Xit captures time-varying firm level control variables. The coefficient of interest, δ captures the effect of the long-term contract post-crisis on our 11



In section VI, we provide empirical evidence in support of the assumption that treated firms offered higher pay raises.
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dependent variable. Standard errors are clustered at the firm level.12 We start our sample in 2003 to provide sufficient years to estimate the baseline effect for each firm and end in 2012, four years after the start of the crisis. In order to infer causality, we need to argue that assignment to treatment is exogenous, or at a minimum, that no omitted variable which predicts assignment into treatment would also predict firm performance. First, there is no evidence that firms changed their use of long-term wage contracts in anticipation of the 2008 Financial Crisis. Figure 3 plots the number of long-term agreements signed at a given month-year for our sample firms (top graph), and for our treated and control firms separately (bottom graph). Looking at all long-term deals, 15% are signed in 2005, 16% in 2006, 16% in 2007 and 16% in 2008. Thus, in the years pre crisis, the total number of long-term deals is stable over time. Moreover, the average (median) duration (in years) of the long-term contracts signed is very similar: 2.3 (2) in 2005; 2.3 (2) in 2006; 2.4 (2) in 2007; 2.3 (2) in 2008. This is consistent with our discussions with industry experts that firms signing these long-term contracts shortly before the crisis did not anticipate the dramatic labor market changes which followed. We also observe stability in the pre-crisis years in the fraction of firms that are covered by a long-term versus a short-term contract. Figure A1 shows this ratio varies between 40% and 44% between 2005 and 2008, although it dips after the crisis as firms are reluctant to sign binding wage agreements during periods of high uncertainty. Second, treated and control firms are similar in terms of a variety of observable characteristics in 2006, two years before the onset of the crisis (Column 7, Table 4). However, to more rigorously exclude the possibility that selection into treatment is driving our results, we consider an IV analysis. As detailed in section II, firm negotiations happen at the end of a pre-expiring contract. As such, the date of an earlier expiring contract will determine the start of a new contract. This path dependence allows us to instrument for a contract in place during the crisis (treated) by the presence of an earlier contract. Specifically, we examine whether having signed a long-term contract in 2006 or 12



In Appendix Table A7, we show our results are robust to clustering at the industry level.
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before with an end date in the first eight months of 2008 – prior to Lehman’s collapse in September 2008 – predicts signing a contract pre-crisis that extends into the crisis by at least 15 months.13 We thus estimate regressions of the following form:



yit =αj · αt + λi + δ · post · T\ reatedi + β · Xit + it



(2)



where all variables are defined as in Equation (1) and T\ reatedi is the instrumented treated variable. We interact this variable with P ost to isolate the effect on treated firms in the post-crisis window. The instrument is IV_Treatedi which takes a value of 1 if the firm signed a long-term wage contract in 2006 or earlier and this contract expired in the first eight months of 2008 (prior to the crisis onset). While our OLS regressions assume that a contract signed before the crisis is exogenous to ex-post performance given that the financial crisis was generally unanticipated, at least in terms of its magnitude and impact on labor markets, it is more plausible to argue that a contract signed in 2006 or earlier that expires in the first eight months of 2008 is exogenous to performance in years 2009 and after. The exclusion restriction is met as long as firms in our sample did not sign a long-term wage agreement in 2006 in anticipation of how the firm would perform in a deep recession which would hit after this potential contract expired.



V



Ex-Post Labor Performance



We test our main hypothesis by exploring changes in ex-post labor productivity. We measure labor productivity as profits per employee. Profits per employee captures value-added labor productivity, netting the gains from greater productivity with the costs of higher wages on a per employee basis. Table 5 presents the results of our OLS estimation. We compare labor productivity at firms that have signed long-term agreements before the 2008 crisis and these agreements extend into the crisis by at least 15 months (treated) to firms that have signed long-term 13



We are grateful to the Editor (Marianne Bertrand) for suggesting this IV approach.



– 13 –



agreements that do not expire deep in the crisis (control). Column 1 includes firm and year fixed effects but does not include any other controls. In column 2, we also control for firm book leverage and size (measured as logged total assets). Both firm size and leverage have been previously shown to predict firm performance during recessions (Fort, Haltiwanger, Jarmin, and Miranda, 2013; Opler and Titman, 1994). In columns 3 and 4, we include (onedigit SIC) industry times year fixed effects to address the possibility that treated firms may be better represented in industries which did not suffer as much during the crisis. Given the modest changes in the coefficient of interest, it seems unlikely that random industry distribution is driving our results. As predicted, we find that labor productivity in the treated firms increases following the crisis, as compared to control firms. The results are mostly statistically significant (at the 10% or 5% level) and economically important. We find an increase of 4.1 thousand pounds in profit per employee, which accounts for a 22% increase relative to the sample mean. Alternatively, the increase is equal to 17% of the profits per employee standard deviation. A causal relation between higher wages and higher profits per employee relies on the assumption that the wage increase at treated firms is exogenous to ex-post performance. To address these concerns, we instrument for T reated · post using a binary variable which takes the value of one for firms which signed a long-term contract in 2006 or before with an end date in the first eight months of 2008 interacted with P ost (IV _T reated · post). We argue the decision to initiate a long-term contract in 2006 or earlier is unlikely to be based on the firm’s expected performance during a crisis which will occur after the contract has expired. In Table 6, we show the correlation between our instrument (IV_Treated) and T reated. Across all four specifications, this relationship is significant at the 1% level. Moreover, Fstatistics are between 117 and 122, always well above the minimum thresholds associated with weak instruments (Bond, Jaeger, and Baker, 1995; Staiger and Stock, 1997). In Table 7, columns 1-4, we present the second stage results. Using an instrumental
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variable approach, we continue to report an economically and statistically significant relationship between the presence of a long-term wage agreement signed before the crisis but which extends deep into the crisis and ex-post worker productivity. The economic magnitude observed in the second stage IV results is economically meaningful: On average, annual labor productivity increases by 15 thousand pounds per employee (column 4) in the post period, at treated firms as compared to control firms. However, the average coefficient estimate hides considerable heterogeneity in ex-ante profits per employee. Thus, we use a standardized variable that allows us to interpret the magnitude of the treatment effect for each firm relative to the mean and standard deviation of that given firm. We present the standardized coefficients in columns 5-6, Table 7 and report a treatment effect of a 0.23-0.24 standard deviation increase in profits per employee. Compared to the OLS results, the magnitudes in the IV regressions are larger. Given the size of the reported F-stats, this difference does not appear to be driven by weak instruments. Instead, the greater magnitudes may likely be due to heterogeneous treatment effects. The IV will identify only those firms which signed long-term contracts in the first eight months of 2008. Treated firms which signed contracts later in time, as compared to the average treated firm in the sample, are likely to have contracts which extend further into the crisis, thereby extending the treatment period. As such, it is not surprising that we observe a stronger treatment effect at these firms. Although it is hard to make direct comparisons, the magnitude of our findings may seem larger compared to prior literature.14 One exception is Mas (2006) who studies the effect of wage arbitration agreements on the productivity of police departments and finds that for a 1.5% pay increase, the probability of incarceration conditional on the charges if the union wins increases by 22%. Conditional on conviction, the probability of incarceration rises by 25% and the sentence length increases by 25%.15 Another exception is Lazear (2000). 14



For example, see Gneezy and List (2006) and Falk, Fehr, Zehnder (2006). Both studies document more modest effects of pay increases on labor performance. However, such studies may not be directly comparable as they both use short-term employees and short duration treatments. 15



See Table V in Mas (2006).
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When Safelite Glass Corporation switched to a pay for performance incentive program, wages increased and productivity changed as well. Average worker productivity increased by 22% and ex-post worker sorting led to even stronger total labor productivity effects. Our setting is the 2008 financial crisis, and treatment effects could be stronger during the crisis. Perhaps employees were more receptive to higher wages during the crisis, a period when risk-averse workers would place relatively greater value on extra income. During a crisis, feelings of entitlement may be less likely to occur. Lazear, Shaw and Stanton (2014) finds that employee productivity is higher during the 2008 recession and the effect is primarily driven by employees working harder.16 Moreover, unlike Lazear (2000) which estimates effects at the individual employee level, we estimate the average effect on firmlevel productivity. Therefore, it is possible that some of our effect is driven by treated firms’ ability to attract more skilled workers (Weiss, 1980) and decrease turnover associated with hiring and training (Salop, 1979).



V.1



Contract Characteristics



Our intuition is that higher employee wages in treated firms result in higher employee productivity in line with the predictions of efficiency wage models (e.g. Akerlof 1982, 1984). In this section, we explore variation in contracts’ characteristics to further support an efficiency wage explanation. We predict that contracts with greater wage increases should have greater treatment effects. Likewise, we predict that contracts which apply to a greater fraction of the firm’s employees or which apply specifically to high-skill jobs will also lead to greater treatment effects. Given these contract characteristics are endogenous, we use a modified version of the instrumental variables approach outlined in section IV to test our predictions. First, we exploit variation in the agreed pay raises in the contracts. It is intuitive to 16



Workers may be less likely to shirk during a recession due to fear of losing their job. This would lead to lower potential to improve productivity at the treated firms. However, employment guarantees that exist at the unionized firms in both treated and control firms in our sample are likely to diminish this concern.
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expect the effect on productivity to be higher for higher pay increases. We measure cumulative wage increases over the contract and divide all contracts in the sample into two groups at the median. When data on wage increases are missing for one of the years, we replace the missing value with the sample mean.17 We use a modified version of the instrumental variables approach to predict whether a firm signs a contract with an above-median pay increase based both on the timing of the expiration of past contracts and on the pay increase provided in these past contracts. We define two new variables Treated_HighPayRaise and Treated_LowPayRaise, which take the value of one for treated firms where the treatment qualifying contract guarantees wage increases that are higher or lower, respectively, than the sample median. We also create versions of our instrumental variable which take a value of one for firms that meet the criteria of IV_Treated and the qualifying contract guarantees a wage increase higher or lower than the sample median (IVTreated_HighPayRaise and IVTreated_LowPayRaise). In effect, we are predicting contracts which meet the following conditions: 1) guarantee above (below) median pay raises; 2) are signed before the crisis; and 3) extend deep into the crisis, with contracts signed in 2006 or earlier that expire in the first eight months of 2008 and also guarantee above (below) median pay raises. The implicit assumption is that firms which sign long-term wage agreements with generous (low) pay increases repeat these same characteristics in the future. Indeed, this is supported in the data as evidenced by the F-statistics. Results are reported in columns 1 and 2, Table 8. The treatment effect is statistically significant only in the case of firms whose contracts guarantee higher wage increases (column 1), while in the case of low wage increases results are both statistically and economically insignificant (column 2). We use a similar approach to consider the number of employees covered by each contract. Naturally, we should expect the effect on productivity to be higher when a large fraction of employees receive the higher wages. To this end, we create two new variables, Treated_HighCoverage and Treated_LowCoverage, which take the value of one for treated firms where the treatment qualifying contract covers more or less than 50% of 17



This allows us to maximize the sample when wage changes are missing for one year.
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the firm’s employees, respectively. Likewise, we create two new instrumental variables, IVTreated_ HighCoverage and IVTreated_ LowCoverage , which take the value of one if the firm has a contract that meets the IV criteria and the qualifying contract covers more or less than 50% of the firm’s employees, respectively. Columns 3 and 4, Table 8 report the results. As predicted, we find the effect of the instrumented treated variable to be significant for the subset of contracts that impact the majority of the workers in the firm. On the contrary, contracts which impact a minority of the firm’s employees have no significant relationship with employee productivity. In these regressions, we control for differential trends during the crisis for large and small employment firms (the denominator in our ratio) based on pre-treatment employment (in 2007). This additional control is never significant suggesting that our results are indeed driven by the percent of employees covered by the relevant contract. Finally, we predict that the benefits of higher wages should be more pronounced when contracts apply to employees in high-skill occupations. Our economic intuition follows that of Krueger (1991) who, in line with efficiency wages, shows that shirking is more important in managerial jobs where there is more opportunity to exercise discretion, while in line jobs shirking is easier to detect and perhaps less costly in terms of foregone output. Similarly, we posit that if workers who exert higher effort are high skilled, then the effect on firmlevel productivity should be higher. To test our hypothesis, we group the 9 occupation categories mentioned in section III in high and low skilled as follows: we define high skill occupations to be supervisors and team leaders, professionals and associate professionals, clerical and other administrative positions and craftsman or skilled labor. We define low skill occupations as jobs in the service sector as well as elementary and unskilled labor.18 We define two new variables Treated_HighSkilled and Treated_LowSkilled, which take the value of 1 if the firm is treated and the contract applies to high or low skill occupations, respectively. We also create versions of our instrumental variable which take a value of one for firms that meet the criteria of IV_Treated and the relevant contract applies to high or 18



In some cases, contracts can cover both high and low skill workers. In these instances, we would identify the same contract as both skilled and unskilled.
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low skilled employees (IVTreated_HighSkilled and IVTreated_LowSkilled). We report the results in columns 5 and 6, Table 8. The coefficient is statistically significant at the 1% level in the case of contracts applying to high skill workers and not significant for contracts applying to low skill workers. However, the estimated coefficients for the two types of contracts are not different from each other, indicating that our efficiency wages mechanism may have a greater impact on high skill employees, but it is not uniquely driven by those employees. Moreover, we acknowledge the possibility that these results may also reflect the larger number of workers covered by contracts applying to high-skill workers as compared to low-skill workers, as shown in Table 2. Taken together, these results complement the baseline results in supporting an efficiency wage channel. As predicted, the results are more significant only when guaranteed wage increases are greater, more employees are covered, and more skilled workers are affected.



V.2



Heterogeneous effects by region



Consistent with an efficiency wage explanation, we further predict that higher wages should have a larger impact in cases where pay raises locked in by the agreement are higher than the prevailing local wage. Our assumption is that workers are likely to perceive pay increases as more important “gifts” by the firm, and to consequently merit more reciprocation, if those contract wage raises exceed the local wage growth. Alternatively, by comparing the pay raise offered by the contract to the prevailing pay raise in the local labor market, we can assess how much a worker will lose if dismissed (Shapiro and Stiglitz, 1984; Capelli and Chauvin, 1991; Propper and Van Reenen, 2010). As such, we next explore variation in characteristics related to firms’ locations. We match firms’ headquarters to 12 regions in the UK for which we collect information on hourly wages.19 We then compute the deviation of the pay raise agreed in the contract 19



Those are the Government Office Regions (GORs), 12 administrative regions in the UK, for which the Office of National Statistics (ONS) provides several statistical information. We download data on wages, available at the regional level, from Annual Survey of Hours and Earnings (ASHE) which can be found at: https://www.nomisweb.co.uk/
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in a given year from the wage growth in the region the firm is headquartered and create two subsets based on whether this deviation is higher or lower than the sample median during the crisis years. We repeat the IV analysis in the two subsets and report the results in columns 1-2, Table 9. The treated coefficient is significant only when the deviation from the prevailing local wage growth is higher. There is no significant relation when the prevailing local wage is below the median.



V.3



Why Unconstrained Firms Don’t Copy



It might seem surprising why firms not subject to long-term wage contracts during the crisis, and thus not subject to a constraint, underperform their peers. In this section, we explain why this may be the case. First, we argue that greater gains from treatment are more likely in the presence of frictions that may prevent control firms from optimizing. One such friction is agency conflicts. Identifying agency conflicts at the firm is difficult and, as such, we instead focus on market competition under the assumption that firms in more competitive industries have lower agency conflicts (Giroud and Mueller, 2010). We test this prediction by dividing our sample by Herfindahl index, defined as the sum of squared market shares in a given industry and year.20 We divide the sample by the median value for HHI calculated during the crisis years. Table 9, columns 3-4, shows an economically and statistically significant treatment effect only in the less competitive (high agency) industries. We find no such effect in the highly competitive industries. The ex-post error in not copying the constrained firms can also be explained in the context of a “flight to quality” type response, as characterized in Caballero and Krishnamurthy (2008). During times of unusual or unexpected events, decision-makers can respond by taking actions that (ex-ante) optimize outcomes under worst-case scenarios. In our setting, the Financial Crisis introduced high risk aversion (Guiso, Sapienza, and Zingales, 2014). 20



Industries are based on 3-digit SIC codes. Market shares are based on sales using all firms in Amadeus.
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In response, managers acted to minimize labor costs to maximize liquidity as a buffer if a worst case scenario were to realize. In hindsight, this appears to be suboptimal decision making. However, given the change in preferences at the peak of the Crisis, such actions may have been optimal at the time. Alternatively, managers may have been more focused on short-term goals, such as conserving cash during the crisis, as opposed to maximizing long-run profitability. Cutting wages or wage growth to increase current performance during a downturn, at the expense of future performance, is consistent with survey evidence. In a recent survey of CFOs, Graham, Harvey, and Rajgopal (2005) find that 78% of their respondents would forgo long-term gains to smooth earnings today. Similarly, Asker, Farre-Mensa and Ljungqvist (2015) find evidence that firms distort investment to increase short-term performance at the expense of long-term gains.



VI



IV Robustness



In the following section, we discuss several additional tests. First, we confirm that our research design identifies firms with higher wages during the Crisis. We also show that treated firms do not mitigate the costs of higher wages by reducing employment. Second, we show a number of robustness tests associated with our performance baseline results.



VI.1



Pay raises and employment



The interpretation of our earlier results depends critically on the assumption that treated firms offer higher wages during the Crisis. We confirm this assumption by using the pay raise data we observe directly in the pay contracts signed between firms and their employees. For a given firm-year, we define pay raise (Pay Raise) to be equal to the pay raise received by covered employees as stated in the contracts minus the average pay raise received by covered employees of all other firms (i.e. excluding the firm of interest) that year.21 21



These results are qualitatively similar if instead we subtract the average pay received by covered employees of all other firms in a given industry and year.
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Columns 1-4, Table 10, report the second stage results of the effect of treatment on pay raises following the IV analysis detailed in section IV.22 Treated firms offer to workers higher pay raises by 33% relative to the sample mean (column 1). We control for unobserved time-invariant firm heterogeneity (firm fixed effects) and for macroeconomic shocks (year fixed effects) in columns 1-2 or industry specific changing conditions (industry times year fixed effects) in columns 3-4. In columns 2, and 4, we additionally control for firm leverage as leverage has been shown to be used by firms strategically to achieve wage concessions by unions (Bronars and Deere, 1991; Benmelech et al., 2012), and for firm size to control for the well documented employer size-wage effect (e.g. Brown and Medoff, 1989; Oi and Idson, 1999). There is no evidence that controlling for these firm-level controls decreases our coefficients of interest. Instead, the coefficients are economically unchanged in magnitude and statistically significant across specifications. A potential concern is that even if firms with long-term agreements are required to pay higher wages, they could mitigate this cost by reducing employment more aggressively, as compared to control firms. In Table 10, columns 5-8, we estimate the differential effect on firm employment (log transformed) at firms with long-term agreements in place during the crisis, as compared to firms without such agreements. We find no evidence that firms with long-term agreements reduce employment more vis-à-vis firms not covered by these agreements during crisis years, regardless of the specification. This is consistent with our discussions with industry experts, which point out that the firms in our sample are unionized and labor protections afforded to their employees make it difficult to implement layoffs. Alternatively, firms could reduce fringe benefits to offset the higher cost of wages or erode working conditions – changes unobservable to the econometrician. To the extent that wages and fringe benefits are imperfect substitutes, the effect of higher wages cannot be fully offset with reductions in other forms of compensation.23 22



Our sample size is smaller in these tests due to the fact that information on pay raises is missing in some cases. 23



See Dickens, Katz, Lang, and Summers (1989) for relevant discussion, and Holzer, Katz, and Krueger (1991) in the context of minimum wages.
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VI.2



Ex-post performance robustness



In the Appendix, we show our IV performance results are robust to a number of additional tests. In Table A2, we control for firm-specific trends, considering pre-treatment firm characteristics known to predict firm performance during a downturn. Specifically, we consider pre-treatment firm performance and firm size: Fort, Haltiwanger, Jarmin, and Miranda (2013) show that larger firms are more resistant to downturns. We measure performance as profits per employee in 2007 and firm size as the log of assets or the log of employees in 2007. We also control for differential trends in terms of cash balances as firms with higher cash balances may be more likely to commit to long-term wage contracts. Our results are robust to controlling separately as well as together for differential trends during the crisis by (ex-ante) larger, more profitable, and higher liquidity firms. In Appendix Table A3, we show our results are robust to a matching analysis which further minimizes pre-treatment differences between the treated and control groups. We match firm characteristics in 2006, the year where most firms identified as treated by the IV sign their pre-treatment long-term wage agreement. We require matched firms to belong to the same industry. Then, we keep the three nearest neighbor matches (with replacement) based on total assets (columns 1-4) or labor productivity (columns 5-8). As noted in the table, our results become stronger when matched on pre-treatment characteristics. In Appendix Table A4, we use alternative definitions of firm performance and find a positive and significant effect on sales per employee (log-transformed), cashflows per employee, and return on capital. Showing our results are robust to a sales or cash flow measure is counter to the argument that managers at treated firms might be tempted to inflate accounting profits knowing they had higher wage bills compared to their peers.24 Moreover, our results are robust to using return on capital as an alternative measure of profitability, which also indicates that shareholders benefit at treated firms (Bertrand and 24



In unreported results, we find no evidence that managers of treated firms reduced inventories relatively more during the Crisis which would have made profits or sales appear higher.
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Mullainathan, 2003).25 In Appendix Table A5, we show our baseline results are also robust to dropping bankrupt firms from the sample.



Nine firms leave our sample prematurely due to



bankruptcy. Two of these firms are treated and seven are control, paralleling the sample wide statistics where 30% of the sample firms are treated. In addition, our results are robust to dropping from the sample any firms that have signed long-term agreements of different durations at any point in time. Thus, we only include firms in the sample if they have signed always two year contracts, or alternatively three year contracts (Table A6). Finally, it is worth discussing that the existence of binding wage contracts paying abovemarket wages increases the operational leverage at treated firms. A standard prediction of this channel would be that treated firms should perform worse during downturns, the opposite of our findings. However, there might be a “bright” side of operational leverage, parallel to the literature on the benefits of high financial leverage (Jensen, 1989). Like debt, high wages are a fixed cost and may force managers to work even harder to avoid bankruptcy. This hypothesis, however, cannot alone explain the greater findings when the contracts impact high skill workers or when regional wage changes are lower.26,27



VII



Conclusion



We explore the impact of paying higher wages on firm performance using a sample of unionized firms operating in the UK during the Great Recession of 2008. Plausibly exogenous 25



Note Bertrand and Mullainathan (2003) compute this measure based on plant-level data, which we don’t observe. Thus, our measure is less precisely estimated. 26



In unreported results, we observe no greater asset sales at treated firms or no differential effect on capital expenditures, as would be predicted by this alternate explanation. 27



Likewise, the higher performance at treated firms during the crisis could be explained by changes in inventory. Managers of treated firms may have been willing to allow inventories to decline as a means to temporarily boost performance. While we do not directly observe inventory, we proxy for inventory as the difference between “current assets” — “cash and cash equivalents”, normalized by sales. We find no economic or statistically significant relationship between treated firms following the crisis and our proxy for inventory.
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variation in wages observed during the crisis derives from differences in the timing of longterm wage agreements. A subset of the sample (treated firms) happened to have signed long-term wage contracts shortly before the crisis, agreeing to wage increases which could not be unilaterally renegotiated as macroeconomic conditions changed. As a result, treated firms maintained historic wage growth trends during the recession. Alternatively, control firms were more likely to cut wages, especially in real terms, or, at a minimum, keep wage growth below historic norms. Using an instrumental variable approach which identifies treated firms based on contracts signed in 2006 or earlier, we argue the relation between higher wages and higher labor productivity is causal and consistent with predictions of efficiency wage models. This interpretation is further supported by the fact that the results are stronger when the firm signed a contract with relatively greater wage increases. Likewise, we only observe a significant treatment effect in the subsample of contracts which cover the majority of employees in the firm and when the wage increases are given to high skilled workers. Our conclusions are important in light of the debate spurred by the financial crisis on how firms should be shaping wage and employment policies to better survive a downturn. One argument would be that wage cuts can prevent layoffs, leading to welfare improving outcomes, such as lower unemployment. Our results add nuance to this argument. While wage cuts that minimize job losses may improve total welfare, they are costly to the firm. We show that even a small increase in wages can have large effects on firm performance in the long-run. Our results do not intend to offer a definitive answer to these issues but prompt the need for further research.
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Figure 1. Average Weekly Earnings in the UK Private Sector This figure shows average real weekly earnings and growth in earnings for the private sector in the UK between January 2007 and December 2012. The data are in monthly frequencies and seasonally adjusted. The solid line (left axis) presents average real weekly earnings in British pounds, including bonuses but excluding arrears of pay. The dashed line (right axis) presents year-on-year real growth rates of weakly earnings. The changes are based on single-month averages. We highlight in grey the period before the Lehman Collapse in September 2008. Source: Office for National Statistics (ONS), UK.
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Figure 2. Unemployment Rates and Redundancy Rates in the UK This figure plots unemployment and redundancy rates for the British economy between January 2007 and December 2012. Unemployment rates (solid line, left axis) and redundancy rates (dashed line, right axis) are seasonally adjusted and reported in percentages by monthly frequencies. We highlight in grey the period before the Lehman Collapse in September 2008. Source: Office for National Statistics (ONS), UK.
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Figure 3. Number of Long-term Agreements Signed



This figure plots the number of the long-term agreements signed during a given month-year (top graph), and the



number of long-term agreements signed by treated (dashed line) and control firms (solid line) presented separately



Table 1: Wage Agreements: Summary Statistics This table reports summary statistics on wage agreements signed by our sample firms between 2003-2012. Treated firms are defined as those which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. Control firms include firms which signed long-term agreements before the crisis, but with no or modest overlap with the crisis. Panel A refers to long-term wage agreements and Panel B refers to short-term wage agreements. The table presents information on contract duration, the number of employees covered by the wage agreements, the annual pay increase secured by the agreements, and the duration of the contracts overlapping with the crisis (in months). The estimate for the overlap with the crisis for the set of treated firms includes only those long-term agreements which are used to identify the firm as treated.



Panel A: Long-term Contracts Contract Duration (in months)



Treated



Employees Covered



Annual Pay Increase - Year 1 (%)



Annual Pay Increase - Year 2 (%)



Annual Pay Increase - Year 3 (%)



Overlap with Crisis (in months)



– 32 –



Average



Median



Average



Median



Average



Median



Average



Median



Average



Median



Average



Median



28.6



24



2,470



730



3.6



3.5



3.5



3.5



3.7



3.9



18.7



19



1.4



1.6



Control



26.7



24



1,252



500



3.8



3.8



3.6



3.4



3.8



3.5



All



27.4



24



1,709



600



3.7



3.6



3.6



3.5



3.8



3.8



Panel B: Short-term Contracts Contract Duration (in months)
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Table 2: Long-term Wage Agreements: Summary Statistics by Occupation This table reports summary statistics by occupation on the long-term wage agreements signed by our sample firms between 2003-2012. Treated firms are defined as those which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. Control firms include firms which signed long-term agreements before the crisis, but with no or modest overlap with the crisis. Panel A presents the share of contracts covering a given occupation, allowing for double (and higher-order) counting of a given contract if it covers multiple occuaptions. Panel B presents the median duration of the contracts. Panel C presents the median number of employees covered. Panel D presents the median annual pay raise agreed for the first year of the contract in each occupation group.



Supervisors & Team Leaders



Professionals



Associate Professionals



Clerical



Craft



Services



Sales



Operatives



Elementary



Panel A: % of contracts
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Treated



3.7



5.8



13.3



12.2



12.3



11.6



9.6



20.0



11.5



Control



4.3



7.4



13.4



11.0



12.0



10.4



9.9



19.2



12.4



All



4.0



6.6



13.4



11.5



12.2



11.0



9.8



19.6



12.0



24



24



24



Panel B: Median Duration



Treated



24



24



24



Control All



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



24



Panel C: Median Number of Employees Covered



Treated



2,500



2,200



880



1,000



854



750



800



735



719



Control



810



1,188



600



695



600



795



600



498



525



1,225



1,274



750



847



750



780



740



600



695



3.8



3.5



All



Panel D: Annual Pay Raise - Year 1 (%)



Treated



4.0



4.0



3.9



Control All



3.7



3.8



4.0



3.6



3.6



3.6



3.8



3.8



3.4



3.5



3.5



3.4



3.5



3.5



3.5



3.6



3.5



3.6



3.6



3.5



3.6



3.5



Table 3: Distribution of Observations by Industry This table reports the industry distribution of firms in the treated and control groups. Treated firms are defined as those which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. Control firms include firms which signed long-term agreements before the crisis, but with no or modest overlap with the crisis. Column 1 reports the percent of treated firms which are in a given industry. Column 2 reports the percent of control firms which are in a given industry. Column 3 reports the percent of sample firms which are in a given industry. Column 4 reports the percent of firms in the LRD sample which are in a given industry. Column 5 reports the percent of firms in the IDS sample which are in a given industry.



Industry



Agriculture, Mining, Construction



% of treated firms



% of control firms



% of sample firms



% of LRD sample firms



% of IDS sample firms



0



0.83



0.64



0



1.02



Manufacturing



44.68



46.37



45.99



38.59



48.93



Transportation & Communications



38.53



30.48



32.30



39.23



25.83



Wholesale & Retail Trade



2.84



7.95



6.79



6.41



9.12



Services



13.95



14.37



14.28



15.77



15.08
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Table 4: Summary Statistics and Pre-crisis Comparison of Treated and Control Firms This table reports summary statistics for key financial variables and also comparisons of those variables between treated and control firms in 2006 (two years prior to crisis). Treated firms are defined as those which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. Control firms include firms which signed long-term agreements before the crisis, but with no or modest overlap with the crisis. Columns 1- 5 report summary statistics for the full sample. Column 7 reports medians for treated and control firms in 2006 and Column 8 presents p-values of a difference in medians test between treated and control firms in 2006.



Profits/Employee (thous. pounds)



Sales/Employee (thous. pounds)
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Cash flow/Employee (thous. pounds)



Return on Capital



Debt/Asset



Cash/Asset



Asset Growth



Mean



Standard Deviation



25th percentile



50th percentile



75th percentile



18.77



23.96



2.93



10.61



26.46



229.27



18.43



0.206



0.329



0.097



0.046



238.88



21.83



0.303



0.259



0.150



0.179



77.00



3.44



0.003



0.099



0.006



-0.051



145.00



10.07



0.116



0.301



0.035



0.030



262.00



24.51



0.337



0.510



0.121



0.132



50th percentile



p-value of difference



Treated



11.10



0.55



Control



7.44



Treated



166.00



Control



135.50



Treated



15.56



Control



9.70



Treated



0.109



Control



0.125



Treated



0.321



Control



0.319



Treated



0.034



Control



0.046



Treated



0.055



Control



0.068



0.43



0.33



0.64



0.99



0.36



0.76



Table 5: Ex-Post Performance: OLS Results This table reports the results of an OLS estimation on ex-post labor performance following the Financial Crisis. T reated takes a value of one for those firms which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. post is an indicator which takes a value of 1 for years greater than 2008. Leverage is defined as total debt over assets and Size is measured as logged total assets. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee



T reated · post



(1)



(2)



3.101 (1.947)



Size



Leverage



(3)



(4)



3.813**



3.616*



4.110**



(1.808)



(2.079)



(1.913)



5.686***



6.751***



(1.549)



(1.746)



-12.64***



-12.65***



(2.950)



(3.104)



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



R2



0.79



0.80



0.79



0.81



Obs.



1,573



1,565



1,502



1,495
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Table 6: Ex-Post Performance: First Stage IV Results This table reports the results of the first stage of an IV estimation on expost labor performance following the Financial Crisis. In the first stage of the IV estimation, we instrument T reated · post using IV _T reated · post. IV _T reated takes a value of 1 if the firm signed a long-term wage contract in 2006 or earlier and this contract expired in the first eight months of 2008. T reated takes a value of one for those firms which signed a longterm agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. post is an indicator which takes a value of 1 for years greater than 2008. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



T reated · post First Stage



IV _T reated · post



(1)



(2)



(3)



(4)



0.245***



0.251***



0.254***



0.261***



(0.078)



(0.0779)



(0.0808)



(0.0807)



Controls



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



R2



0.58



0.58



0.60



0.60



Obs.



1,573



1,565



1,502



1,495
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Table 7: Ex-Post Performance: Second Stage IV Results This table reports the results of the second stage of an IV estimation on ex-post labor performance following the Financial Crisis. In the first stage of the IV estimation, presented in Table 6, we instrument T reated · post using IV _T reated · post. Columns 1-4 present results of the second stage of the IV estimation shown in Table 6. Columns 5 and 6, also show second stage IV results, except standardizing the coefficients. IV _T reated takes a value of 1 if the firm signed a long-term wage contract in 2006 or earlier and this contract expired in the first eight months of 2008. T reated takes a value of one for those firms which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. post is an indicator which takes a value of 1 for years greater than 2008. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee Second Stage



T reated · post



(1)



(2)



(3)



(4)



(5)



(6)



16.67*



15.81**



16.19*



15.17**



0.24**



0.23**



(9.073)



(8.045)



(8.836)



(7.806)



(0.121)



(0.117)



Yes



Yes



Yes



Yes



Yes



Yes



Controls



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes Yes



Yes



Yes



R2



0.77



0.79



0.78



0 0.80



0.79



0.80



Obs.



1,573



1,565



1,502



1,495



1,565



1,495



118



123



117



123



123



123



F-statistic
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Table 8: IV Results: Contract Characteristics This table reports the results of the second stage of an IV estimation on ex-post labor performance following the Financial Crisis. In Columns 1 and 2, we instrument Treated_HighPayRaise with IVTreated_ HighPayRaise and Treated_LowPayRaise with IVTreated_ LowPayRaise, respectively. IVTreated_ HighPayRaise and IVTreated_ LowPayRaise take the value of one if the firm has a contract that meets the IV criteria (as defined in Table 6) and the qualifying contract guarantees wage increases that are higher or lower, respectively, than the sample median. Treated_HighPayRaise and Treated_LowPayRaise take the values of one for treated firms where the treatment qualifying contract guarantees wage increases that are higher or lower than the sample median. In Columns 3 and 4, we instrument Treated_HighCoverage with IVTreated_ HighCoverage and Treated_LowCoverage with IVTreated_ LowCoverage, respectively. IVTreated_ HighCoverage and IVTreated_ LowCoverage take the value of one if the firm has a contract that meets the IV criteria and the qualifying contract covers more or less than 50% of the firm’s employees respectively. Treated_HighCoverage and Treated_LowCoverage take the values of one for treated firms where the treatment qualifying contract covers more or less than 50% of the firm’s employees. In Columns 5 and 6, we instrument Treated_HighSkilled with IVTreated_ HighSkilled and Treated_LowSkilled with IVTreated_ LowSkilled, respectively. IVTreated_ HighSkilled and IVTreated_ LowSkilled take the value of one if the firm has a contract that meets the IV criteria and the qualifying contract applies to high or low skilled employees. Treated_HighSkilled and Treated_LowSkilled take the values of one for treated firms where the treatment qualifying contract applies to high or low skilled employees. post is an indicator which takes a value of 1 for years greater than 2008. Controls include Leverage and Size as defined in Table 5, and differential trends by pre-treatment employment (in 2007) in columns 3-4. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee (1)



Treated_HighPayRaise · post



(2)



(3)



(4)



(5)



(6)



25.43** (11.68)



Treated_LowPayRaise · post



-2.13 (9.54)



Treated_HighCoverage · post



18.87* (11.48)



Treated_LowCoverage · post



6.96 (7.24)



Treated_HighSkilled · post



16.23*** (5.90)



Treated_LowSkilled · post



11.14 (8.42)



Controls



Yes



Yes



Yes



Yes



Yes



Yes



Firm FE



Yes



Yes



Yes



Yes



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



Yes



R2



0.79



0.80



0.79



0.80



0.56



0.56



Obs.



1,495



1,495



1,354



1,354



1,495



1,495



150



110



151



238



154



101



F-statistic
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Table 9: IV Results: Heterogeneous Effects This table reports the results of the second stage of an IV estimation on ex-post labor performance following the Financial Crisis. In Columns 1 and 2, we split the baseline sample based on whether the deviation of the pay raise agreed in the contract in a given year from the wage growth in the region the firm is headquartered is higher or lower than the sample median during the crisis years. In Columns 3 and 4, we split the baseline sample by the median value for the Herfindahl index calculated during the crisis years for 3-digit SIC industries in Amadeus. T reated takes a value of one for those firms which have signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. post is an indicator which takes a value of 1 for years greater than 2008. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee Pay Raises



T reated · post



Controls



HHI



above median



below median



above median



below median



(1)



(2)



(3)



(4)



30.86*



5.67



35.78*



6.22



(15.52)



(6.25)



(20.51)



(8.25)



Yes



Yes



Yes



Yes



Firm FE



Yes



Yes



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



R2



0.82



0.78



0.78



0.80



Obs.



449



434



723



631



F-statistic



36



117



32



82
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Table 10: IV Results on Pay Raises and Employment This table reports the results of the second stage of an IV estimation on pay raises and employment following the Financial Crisis. P ayRaise is equal to the pay raise received by covered employees as stated in the contracts minus the average pay raise received by covered employees of all other firms (i.e. excluding the firm of interest) that year. The number of employees is defined as the total number of employees in the firm. T reated takes a value of one for those firms which signed a long-term agreement before September 2008 and are bound by this agreement for at least 15 months of the crisis. post is an indicator which takes a value of 1 for years greater than 2008. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Pay Raise



T reated · post



Log(Employees)



(1)



(2)



(3)



(4)



(5)



(6)



(7)



(8)



1.150*



1.203*



1.285*



1.305*



-0.0963



0.0856



-0.0975



0.0457



(0.635)



(0.651)



(0.686)



(0.701)



(0.337)



(0.316)



(0.280)



(0.242)



Controls



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



R2



0.40



0.40



0.45



0.45



0.96



0.96



0.97



0.97



Obs.



934



924



891



884



1,749



1,733



1,654



1,643



F-statistic



57



55



57



55



115



120



124



128
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% of Long-term to total agreements



50.0% 45.0% 40.0% 35.0% 30.0% 25.0% 20.0% 15.0% 10.0% 5.0% 0.0% 2004
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2006
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2011



Figure A1. Share of Long-term Agreements This figure plots the number of the long-term agreements signed by our sample firms as a fraction of total agreements (both long-term and short-term) signed in a given year in our sample. Source: IDS, LRD.
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Figure A2. This figure plots the share of agreements in our sample starting or ending in a given calendar month.
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Dec



Table A1: Summary Statistics of All Amadeus Firms and Publicly-listed Amadeus firms This table reports summary statistics for key financial variables presented in Table 4 in the paper. Columns 1-5 report summary statistics for all firms in Amadeus over our sample period. Columns 6-10 report summary statistics for all publicly listed firms in Amadeus over our sample period.



Mean



Standard Deviation



25th percentile



50th percentile



75th percentile



Mean



All Amadeus firms



Standard Deviation



25th percentile



50th percentile



75th percentile



All Public Amadeus Firms
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Profits/Employee (thous. pounds)



10.72



25.22



0.98



7.26



19.92



11.10



29.55



-4.83



10.46



27.45



Sales/Employee (thous. pounds)



239.68



273.16



75.00



133.00



273.00



216.39



251.53



75.00



125.00



230.00



Cash flow/Employee (thous. pounds)



11.28



15.95



1.50



6.10



15.96



13.14



18.42



-2.81



8.88



23.48



Return on Capital



0.298



0.576



-0.017



0.079



0.373



0.112



0.402



-0.147



0.059



0.200



Debt/Asset



0.290



0.282



0.048



0.212



0.447



0.192



0.199



0.021



0.146



0.290



Cash/Asset



0.168



0.204



0.025



0.087



0.235



0.171



0.195



0.037



0.100



0.228



Asset Growth



0.058



0.198



-0.054



0.025



0.140



0.091



0.239



-0.060



0.051



0.213



Table A2: IV Robustness: Firm-specific Trends This table repeats the second stage of the IV estimation, additionally controlling for firm-specific differential trends in terms of performance (Columns 1-2), size proxied by total assets (Columns 3-4), size proxied by number of employees (Columns 5-6), cash balances (Columns 7-8) and all of the above in Columns 9-10. We measure performance as profits per employee in 2007, firm size as the log of assets or the log of employees in 2007, and cash balances as cash over assets in 2007. We interact these firm-specific characterisics measured in 2007 with year fixed effects. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee (1)



(2)



(3)



(4)



(5)



(6)



(7)



(8)



(9)



(10)



20.31**



19.41**



19.28**



19.08**



18.14**



17.60**



17.71**



17.26**



21.47**



20.56**



(8.650)



(8.468)



(9.456)



(9.476)



(8.748)



(8.606)



(7.983)



(8.042)



(9.610)



(9.184)



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Firm FE



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Year FE



Yes



T reated · post
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Controls



Industry · Year FE



Yes Yes



Yes Yes



Yes Yes



Yes Yes



Yes



Firm-specific trends



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



R2



0.79



0.80



0.78



0.79



0.79



0.80



0.78



0.79



0.79



0.80



Obs.



1,441



1,363



1,445



1,371



1,432



1,354



1,458



1,378



1,414



1,340



121



115



112



107



127



125



133



123



113



113



F-statistic



Table A3: IV Robustness: Matching This table repeats the second stage of the IV estimation based on a matched sample. We match by industry and total assets in 2006 (Columns 1-4) and industry and performance measured by profits per employee in 2006 (Columns 5-8). We keep the three nearest neighbor matches (with replacement). Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee



T reated · post



(1)



(2)



(3)



(4)



(5)



(6)



(7)



(8)



23.85*



20.03*



23.29*



20.84*



28.45***



24.43***



28.03**



24.38**



(13.95)



(11.55)



(13.86)



(12.16)



(10.71)



(9.03)



(12.28)



(10.27)
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Controls



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



Yes



R2



0.74



0.77



0.75



0.78



0.86



0.88



0.87



0.89



Obs.



1,338



1,332



1,236



1,231



1,180



1,175



1,100



1,096



72



79



70



75



147



153



106



112



F-statistic



Table A4: IV Robustness: Alternative Performance Measures This table repeats the second stage of the IV estimation using alternative measures of firm performance. In Columns 1-2, we present results with Cashflow per employee; in Columns 3-4, we present results using Sales per employee (log-transformed), and in Columns 5-6, we present results using Return on Capital (proxied as profits over net assets). Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Cashflow/Employee (1)



T reated · post



(2)



Log(Sales/Employee) (3)



(4)



Return on Capital (5)



(6)



17.16*



16.10*



0.398*



0.380*



0.269*



0.286*



(9.195)



(8.576)



(0.220)



(0.202)



(0.159)



(0.166)



Controls



Yes



Yes



Yes



Yes



Yes



Yes



Firm FE



Yes



Yes



Yes



Yes



Yes



Yes



Year FE



Yes



Industry · Year FE



Yes Yes



Yes Yes



Yes



R2



0.74



0.77



0.94



0.95



0.56



0.56



Obs.



1,349



1,285



1,551



1,478



1,384



1,325



104



104



99



106



107



105



F-statistic



–7–



Table A5: IV Robustness: Drop Bankrupt Firms This table repeats the second stage of the IV estimation dropping from the sample firms that go bankrupt over our sample period. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee



T reated · post



(1)



(2)



17.24* (9.007)



Controls



(3)



(4)



16.28**



17.06*



15.89**



(7.972)



(8.802)



(7.760)



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



R2



0.77



0.78



0.78



0.80



Obs.



1,558



1,552



1,487



1,482



123



128



121



127



F-statistic
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Table A6: IV Robustness: Include Only Contracts of the Same Duration This table repeats the second stage of the IV estimation including in the sample only firms if they have always signed contracts of the same duration (i.e. they have signed either two-year contracts only or three-year contracts only). Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. Standard errors are clustered at the firm-level. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.



Profits/Employee



T reated · post



(1)



(2)



(3)



(4)



31.28**



28.61**



26.30**



23.37**



(15.36)



(13.58)



(13.38)



(11.87)



Controls



Yes



Firm FE



Yes



Yes



Year FE



Yes



Yes



Industry · Year FE



Yes



Yes



Yes



Yes



Yes



R2



0.74



0.76



0.76



0.78



Obs.



1,171



1,163



1,114



1,107



105



107



119



121



F-statistic
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Table A7: IV Robustness: Cluster at Industry Level This table repeats the second stage of the IV estimation reported in Table 7, except clustering standard errors at the industry (instead of the firm) level. Controls include Leverage and Size as defined in Table 5. The sample timeline begins in 2003 and ends in 2012. *** indicates p< 0.01, ** indicates p< 0.05, and * indicates p< 0.1.
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