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Abstract

We propose a simple theory suggesting that basic employment protection can improve

economy-wide welfare as it mitigates a time inconsistency problem that makes a

firm s promise to workers less credible. By tilting the bargaining power in

renegotiations on contract terms towards workers, basic employment protection can

incentivize workers to invest in firm-specific human capital and allow firms to keep

operating. This contrasts to the case of rigid labor protection, which forces firms

to go bankrupt too often with economic costs. We test for the effects using a quasi-

natural experiment: US workers gained basic protections between the early-1970s and

the mid-1990s, but in years varying by state. We find employment protection to

benefit the growth of knowledge-intensive industries. We corroborate another

prediction that stronger bargaining powers of workers vis-à-vis other stakeholders

since contemporaneous bank branch deregulations (i.e., reduction in banks  monopoly

powers) also benefit knowledge-intensive industries. Although labor and financial

reforms are rarely jointly investigated, we confirm that the direct positive effect

of basic employment protection prevails when correcting for (changes in) creditors

powers and vice versa. Since the findings do not maintain for R&D-intensive

industries, we interpret the firm-specific human capital in our theory broadly,

e.g., as for white-collar jobs.
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Abstract 

 

We propose a simple theory suggesting that basic employment protection can improve 

economy-wide welfare as it mitigates a time inconsistency problem that makes a firm’s promise 

to workers less credible. By tilting the bargaining power in renegotiations on contract terms 

towards workers, basic employment protection can incentivize workers to invest in firm-

specific human capital and allow firms to keep operating. This contrasts to the case of rigid 

labor protection, which forces firms to go bankrupt too often with economic costs. We test for 

the effects using a quasi-natural experiment: US workers gained basic protections between the 

early-1970s and the mid-1990s, but in years varying by state. We find employment protection 

to benefit the growth of knowledge-intensive industries. We corroborate another prediction that 

stronger bargaining powers of workers vis-à-vis other stakeholders since contemporaneous 

bank branch deregulations (i.e., reduction in banks’ monopoly powers) also benefit knowledge-

intensive industries. Although labor and financial reforms are rarely jointly investigated, we 

confirm that the direct positive effect of basic employment protection prevails when correcting 

for (changes in) creditors’ powers and vice versa. Since the findings do not maintain for R&D-

intensive industries, we interpret the firm-specific human capital in our theory broadly, e.g., as 

for white-collar jobs. 
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I.   INTRODUCTION 

A.   Overview 

We propose a simple illustrative model to explain a mechanism showing why a state 

guarantee on basic employment protection may improve economy-wide welfare. The 

mechanism is that basic, but not rigid, protection of workers can eliminate a time 

inconsistency problem that makes a firm’s promise to workers noncredible, thereby, 

incentivizing workers to invest in firm-specific human capital. Hence, the basic labor standard 

can increase productivity. Our theory implies that this productivity effect should be larger for 

more knowledge-intensive industries, which are likely to require social capital in the 

workplace. This is our key empirical prediction.  

In our theory, the degree of labor protection is represented by the bargaining power of 

workers vis-à-vis a firm. However, especially during financial distress, a firm’s employment 

strategy is likely to be affected a lot by creditors, which are often banks. Facing tough 

creditors, a firm may need to reduce their workforces or cut wages against their promises to 

workers. In other words, if our theory is correct, the bargaining power of creditors also 

matters. This is our second empirical prediction. If this is the case, without correcting for a 

creditor’s bargaining power, the estimated effects of employment protection would be biased. 

In the literature, it is rare to do this correction, if at all.1 

Our theory also predicts that rigid labor protection creates unviable firms and is bad for the 

overall economy. This prediction is consistent with many previous papers which primarily 

focus on continental Europe. Hence, to check our key prediction on a basic, not rigid, labor 

protection, we naturally focus on our empirical application to a country without rigid 

employment protection, that is, the United States of America (US). 

Specifically, we use a quasi-natural experiment in the US, that is, a series of state-by-state 

labor and financial market reforms over the period from 1972 to 1993. We find that the basic 

employment protection is beneficial to the growth of knowledge-intensive industries. This is 

true even when correcting for the state-level bank branch deregulation, which is known to 

have lowered the banks’ monopolistic powers. By doing so, we also find that the positive 

growth effects for these industries by the state-level bank branch deregulation. 

Note that a policy reform may create winners and losers. For example, firms may increase 

making riskier investments. This may be good for the economy as it may mean a higher level 

of R&D expenditure or more emergence of start-up firms (e.g., Acharya, et al., 2014). At the 

same time, however, a reform may also create more failed firms. If it brings the same 

expected return as before, the reform should not be considered as a success. Therefore, 

instead of a firm-level study, we focus on reforms’ overall consequences, that is, their impacts 

on aggregate state-industry-level growth. Also, by focusing on the aggregate effects, we are 

less concerned about reverse causality, which may be a problem for studies at the individual 

firm level where firm performance can affect firm-level labor protection (e.g., a better 

performing firm can provide greater employment protection). We, nevertheless, conduct 

robustness tests that allow for the reverse causality and essentially confirm the same results.  

 
1 Also, the empirical literature on banking deregulation rarely corrects for contemporaneous changes in labor 

protection. 
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B.   Employment Protection 

The US gradually established basic restrictions on unreasonable firing of workers from the 

1970s to the 90s, state by state. Before this, employers in the US could freely fire workers. 

Based on initial precedent-setting case laws, Autor, Donohue, and Schwab (2006) document 

how states adopted de facto wrongful-discharge protection for employees.2 They classify 

these forms of employment protection into three categories: public policy, good faith, and 

implied contract. 

Under the public policy exemption, employers cannot fire employees just because they follow 

public policy, such as performing jury duty, filing worker’s compensation, reporting 

employer’s wrongdoing, and so forth. Under the good faith exemption, employers cannot fire 

workers for “bad cause,” primarily applied to “bad timing” cases, such as firing just before a 

salary due or pension threshold date (e.g., firing a worker after four and a half years, just 

before completing a five-year vesting period for their pension).  

The implied contract exemption is somewhat vague but has generally been interpreted as 

follows: without clearly stating in the employment contract that a company can fire a worker 

at will, workers should be kept employed according to their length of service, history of 

promotion, general company policy, industry practice, and so forth. Still, this exemption does 

not make it prohibitive for US firms to fire workers, unlike in some European countries and 

Japan, where more rigid labor laws make it almost impossible for firms to fire workers.  

With few exceptions, empirical results have, so far, found that any labor market rigidities 

have negative, or at best insignificant, growth effects. Early work for the US protection for 

wrongful discharges found large negative effects on the number of people employed 

(Dertouzos and Karoly, 1992, 1993). Later studies, however, found no effects on employment 

(Miles, 2000) or a negative, albeit small effect on employment and little effect on wages 

(Autor, Donohue and Schwab, 2006). In subsequent work, Autor, Kerr, and Kugler (2007) 

find the wrongful discharge protection to negatively affect firm-level productivity by reducing 

employment flows and firm entry rates. An exception, which we discuss more in a later 

section, is Acharya, et al. (2014) who find an increase of patents at firm level.  

Similarly, for other countries, empirical findings on labor protection are negative. Besley and 

Burgess (2004) find that state-level, pro-worker amendments in the relevant law lead to lower 

state outputs in India. Cross-country empirical studies of labor markets, using Organization of 

Economic Cooperation and Development (OECD) industry-level data (e.g., Scarpetta and 

Tressel, 2004) and firm-level data (e.g., Cingano, et al., 2010) support the view of largely 

inefficient employment protection. And, in another cross-country empirical analysis, 

Botero, et al. (2004) show that heavier labor regulation is associated with lower labor-force 

participation and higher unemployment.  

Indeed, most theories predict that any forms of labor market rigidities are detrimental to firms 

and the aggregate growth (e.g., Hopenhayn and Rogerson, 1993; and Bertola, 1994). Yet, 

some theoretical models predict growth-enhancing effects of employment protection. The 

 
2 Since these are precedent or case-based actions, they may not necessarily take effects in a uniform manner 

across the whole state immediately. While the dating consequently cannot be done unambiguously, many papers 

have used the same dates we use. Obviously, imprecision in dating biases our analyses towards finding no 

results. Note that there are some reversals where earlier recognized doctrines were overturned by the courts, 

which we account for. 
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mechanism modelled is often the following (Murphy, 1986; Saint-Paul, 1996; Takizawa, 

2003; Acharya, et al., 2014): firm-specific human capital is essential in the production 

process; to solicit such investment, firms need to assure workers of some degree of job 

security; and this then leads to greater outputs.3 Also, corporate-finance models can predict 

such firm-specific investments. A particular implication of the incomplete-contract theory of 

the firm (e.g., Hart, 1995) is that workers with greater bargaining powers will have more 

incentives to invest in firm-specific skills. These theories, however, have difficulties in 

articulating why the government interventions are needed, because a private contract with an 

incentive pay and with some job security should be enough to overcome the problem. 

As reviewed above, empirical evidence supportive of theories based on firm-specific human 

capital investments is limited. We surmise that there are two hidden problems in the existing 

literature. Firstly, firm-specific human capital investments are likely to be important for 

knowledge-intensive white-collar workers but not so much for blue-collar workers. Then, the 

effects of basic employment protection should only concentrate on knowledge-intensive 

industries. However, the previous empirical studies using the US’s wrongful discharge 

protection do not differentiate industry characteristics. Secondly, for studies based on other 

countries, with most focus on Western Europe or Japan, where labor protection is generous, 

with firing often prohibitive in practice. This high level of employment protection does not 

allow one to test whether a basic level of labor protection, such as that introduced in the US, 

benefits economic growth, in particular by inducing greater firm-specific human capital 

investments. 

 

C.   Relative Bargaining Power and Financiers 

Job security is obviously threatened when a firm is in financial distress. In particular, banks 

may demand a distressed firm to lay off workers or to cut wages for the purpose of securing 

their financial claims. In this sense, what is important may be the bargaining power of 

workers, relative to those of creditors (and potentially other stakeholders). Indeed, banks’ 

monopolistic powers have been changed contemporaneously with the employment protection 

in the US, therefore, it is better incorporated into an extension of our empirical analysis. 

Historically, relative powers of workers in the US seems to have changed over the years.4 

Before the 1970s, banks were stronger, while workers were weaker. As discussed above, US 

workers gained more statutory protections, albeit still basic compared to many European 

countries. Over the same time, however,  between the early-1970s and the mid-1990s, banks’ 

monopolistic powers in the US were reduced gradually on a state-by-state basis by bank-

branch deregulations, facilitating greater competition.  

Jayaratne and Strahan (1996) describe the history of the bank branch deregulation in the US. 

Before the deregulation, unit banking was the rule: a bank could only operate from the 

location of its headquarters and could not open any branches. Starting in the early 1970s 

 
3 From a different perspective, Blanchard and Tirole (2008) shows that, given the dead-weight losses associated 

with unemployment insurance due to distortionary taxes, some level of employment protection can be socially 

optimal. 
4 In the US, corporate governance is currently often characterized as a combination of strong managers, 

relatively strong creditors, weak owners, and relatively weak workers, while in continental Europe it gets 

described as weak managers, relatively strong creditors and owners, and strong workers (Roe, 1994, Gelter, 

2009).  



5 

(except for some states), banks were allowed to operate multiple branches within each state 

(intra-state banking), first through mergers and acquisitions of other banks and then by 

establishing new branches (de novo branching). This deregulation took place at different 

times in each state, with large variations. Finally, in 1994, the federal government permitted 

banks to operate branches in different states (inter-state banking).  

Overall, the literature shows that the degree of banks’ monopoly powers is considered 

inversely associated with the bank branch deregulations (see Strahan, 2003, for a review on 

the economic effects of US banking deregulation). A seminal paper, Jayaratne and Strahan 

(1996), already shows that states experienced faster economic growth after the branch 

deregulations. Many papers that followed support this finding. Theoretically, several channels 

can be thought to drive these findings, and some have been empirically tested. In particular, 

Black and Strahan (2001) show that the female share of managerial positions increased after 

the bank-branch deregulations, suggesting that bank owners and employees had enjoyed 

monopolistic rents that dissipated after the deregulations.5  

Many studies cover the direct effects of employment protections and financial deregulations, 

but few of these studies take into account the contemporaneous changes in the relative 

bargaining powers of workers.6 Yet, some theoretical models recognize the importance of 

jointly analyzing the roles and effects of various stakeholders’ claims. Such analyses (e.g., 

Allen, 2005; Allen, Carletti, and Marquez, 2007; and Tirole, 2006) argue that in a second-best 

world, with information asymmetries, agency issues, incomplete contracting, and other 

deviations from perfect factor markets, a proper configuration of various stakeholders’ rights 

can lead to greater overall firm value maximization. Conversely, these theories suggest that 

firm performance varies with the legal rights and relative bargaining powers of multiple 

stakeholders. Such effects may also show up at an economy-wide level (e.g., Caballero and 

Hammour, 1998; and Gervais, Livshits, and Meh, 2008). A specific channel which shows 

why state intervention (e.g., basic employment protection) matters has, however, not been 

articulated. 

Some papers have empirically analyzed the joint effects of labor and creditor rights in 

somewhat different perspectives. Falato and Liang (2016) provide firm-level evidence for the 

US which finds that, when creditors gain greater powers after loan covenant violations, 

worker layoffs are done in a larger scale, especially by firms facing financial constraints and 

weaker employee bargaining. Atanassov and Kim (2009) investigate cross-country 

differences in firm-level restructuring and find that the firm’s reaction to financial distress—

asset sales or layoffs—depends on both the degree of investor protection and employment 

 
5 Jayaratne and Strahan (1996) themselves argue that greater efficiency in bank lending most likely caused the 

gains as they find no evidence for increases in quantity of lending. Acharya, Imbs and Sturgess (2011) also find 

efficiency effects, but more of a risk vs. return nature, as they report that the industry-composition converges to 

the “efficient frontier” after bank branch deregulation in each state. Stiroh and Strahan (2003) show evidence for 

a competitive shake out of inefficient banks following the bank-branch deregulation. Also, with international 

cross-country study, Abiad, Oomes and Ueda (2008) find improvements in within-industry efficiency in capital 
allocation after (more broadly-defined) financial deregulations. 
6 Related is the empirical law and finance literature, mainly cross-country in nature, which has focused on 

creditors’ and minority shareholders’ rights, again largely considering these individual stakeholder’s rights one 

by one. An extensive literature has investigated various effects of these rights using aggregate or individual firm 

data (La Porta, Lopez-de-Silanes, Shleifer and Vishny, 1997, 1998; Djankov, McLiesh, and Shleifer, 2007; De 

Nicolo, Laeven, and Ueda, 2008; Acharya, Amihud, and Litov, 2011; and Claessens, Ueda, and Yafeh, 2014). 

Studies generally document positive effects of stronger property rights on economic performance and firm 

valuation, consistent with theoretical benefits of securing (minority) investors’ claims against abuse by insiders 

(management or controlling shareholders).  
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protection. While the specific effect of stronger employment protection depends on the degree 

of investor protection, in all cases, economic outcomes appear inefficient. Using country-level 

analysis, Fonseca and Utrero (2007) investigate the effects of labor regulation and barriers to 

entrepreneurship in the presence of credit-market frictions. They show that stricter 

employment protection laws and more barriers to entry negatively affect firms that are more 

dependent on external finance.7 

Some research considers the joint effects of labor and financial conditions. Garmaise (2008) 

finds that because financially constrained small firms have more difficulties in hiring new 

employees, they provide greater de facto employment protection, thereby inducing firm-

specific investments.8 Some of these firm-level studies have to deal with the issue of 

endogeneity (i.e., better performing firms provide greater protection to their employees, e.g., 

Bae, Kang, and Wang, 2011). However, these firm-level studies cannot document economy- 

or industry-wide effects, such as the effects on extensive margins, that is, increased levels of 

entrepreneurship or business closures, which have been found in studies of US banking 

deregulations (e.g., Kerr and Nanda, 2009). 

Besides changes in workers’ and banks’ powers, changes in shareholder protection could 

impact firm performance, through affecting the external-finance availability and improving 

the governance. Although well documented in cross-country studies, the effects of 

shareholder protection have been hard to detect within a US context. This is in part because 

most securities laws are federal and there is little state variation in equity rights.9 Moreover, 

listed firms, typically large, are mainly subject to these shareholder rules, with listing on 

national stock exchanges, making the rules of the respective exchanges and not (just) state 

rules relevant. Such firms also often establish their headquarters in states with laws most 

conducive to shareholders’ interests. All together this makes firms’ state headquarter 

addresses and local shareholders’ laws less relevant for state-industry-level value added, 

therefore, we do not include differences in state-level shareholder protection in our 

regressions.10 

 

II.   A SIMPLE THEORETICAL MODEL 

A.   Benchmark Model 

We propose a simple illustrative model to explain a key mechanism which shows why a state 

guarantee on basic employment protection may improve economy-wide welfare. It is a four-

stage game among many ex ante, identical continuum of firms of measure one and many ex 

 
7 From a political economy point of view, Pagano and Volpin (2005) explain that the observed negative 

correlation between employment protection and (minority) shareholder protection across OECD countries stems 

from collusion by insiders, that is, workers and owner-managers. 
8 In contrast, Cronqvist, et al. (2009) find that to enjoy greater private benefits entrenched CEOs pay more to 
employees (e.g., less CEO efforts in wage bargaining and improved relations with employees). 
9 Some papers find a decrease in market values for firms in jurisdictions that enact anti-takeover statutes 

(Karpoff and Malatesta, 1989, 1995; Szewczyk and Tsetsekos, 1992). Also, Bebchuk and Cohen (2003) find that 

states that offer stronger anti-takeover protections are substantially more successful in both retaining in-state 

firms and attracting out-of-state incorporations. But, again, these papers do not study the overall economic 

impact or take into account the bargaining powers of other stakeholders. 
10 Data for state-level shareholder protection is also only available from 1986 on. In a working paper version, we 

analyzed a shareholder protection measure based on Bebchuk and Cohen (2003) but did not find significant 

effects. 
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ante identical workers with measure one. For the sake of simplicity, all agents are assumed to 

be risk neutral. 

• In the first stage, each firm employs an equal-size subset of workers and promises to 

pay a wage, w, after production. For the benchmark case, there is no startup costs, 

which we discuss later in relation to borrowing. 

• In the second stage, a firm prepares for production at its plant and asks its workers to 

invest in firm-specific human capital. Without such investments, a worker remains 

unskilled (h=1). With investments, a worker gains skill a (i.e., h=1+a), which is 

valuable only within the firm to which the worker belongs.  A utility cost, d, is 

incurred by investing in such firm-specific human capital.  

• In the third stage, exogenous business environment z is revealed (i.e., nature’s move) 

for each firm. It is either good (z=g) with probability p or bad (z=b) with probability 

1−p. 

• In the fourth stage, firms and workers freely observe both the skill levels of workers 

and the business environment. A firm then decides whether it operates or shuts down 

its plant. If it operates its plant, it produces goods with the production function 

y=hL+z. It pays total wage wh to workers who supply L=1 unit of aggregate labor. If 

it shuts down its plant, it lays off workers without pay and does not produce anything 

(y=0). 

Here, the wage structure in this model is based on a few underlying assumptions. At the first 

stage, we assume that the labor market is competitive ex ante. We also assume full 

observability and verifiability of skill levels and the business environment ex post. This 

means that the competitive labor market ex ante pins down the contingent labor compensation 

wh to be equal to the marginal product of labor h, when the firm operates. That is, the wage 

becomes performance based, w=1.  

In other words, for the sake of simplicity, but without loss of generality, we can normalize the 

compensation for just investing at the first stage to be zero. And, the wage is paid only at the 

fourth stage. For example, in reality, young workers or interns in their learning stages are 

often paid but at lower wages than experienced workers. In a way, we normalize the wage at 

the learning stage to be zero. 

Also, we assume that a worker can switch to another job with a search cost after the first stage 

at the same wage but as a worker without firm-specific investment.  For the sake of 

simplicity, we implicitly assume that the outside option value, including the search cost, is 

normalized at zero.  

Moreover, we assume that a firm cannot or do not have to pay any wage if it shuts down its 

plant. This follows the realistic convention that a firm has a limited liability and would be free 

from any obligations when bankrupt.  

Table 1a summarizes the payoffs of a worker and a firm in the normal form. In each cell, the 

left side is the payoff of a worker and the right side is that of the firm. Table 1b is a simplified 

version with specified values h=1+a, if invested, and h=1 otherwise, as well as w=1. Note 

that the firm’s profit after the wage payments become just z. Figure 1 shows that this game as 

the extensive form.  



8 

 

Figure 1: Extensive Form 

 
 

 

 

Table 1a: Payoffs 

 

 Operate Shut down 

Invest wh−d, h+z−wh −d, 0 

Not Invest wh, h+z−wh 0, 0 

 

Table 1b: Payoffs  

with investment h=1+a or not h=1 and wage w=1 

under z=g or b 

 

 Operate Shut down 

Invest (h=1+a) 1+a−d, z −d, 0 

Not Invest (h=1) 1, z 0, 0 

 

 

For the illustrative purpose, but without loss of generality, we show here a numerical 

example, that is, a=11, d=9, g=1, and b=−1. We also assume the probability of a good 

environment to be larger than that of a bad environment, but not too large, that is, 1/2 < p < 

9/10. Tables 2a and 2b show this example for Good (z=g=1) and Bad (z=b=−1) 

environments, respectively. 

Firm 

offer 

wage

w
Worker

Invest

Not

Nature

Good

Bad

Nature

Good

Bad

Ig-Firm

Ib-Firm

Ng-Firm

Nb-Firm

Operate

Shut down

Operate

Shut down

Operate

Shut down

Operate

Shut down

(1+a-d, g)

(-d, 0)

(1, g)

(0, 0)

(1+a-d, b)

(-d, 0)

(1, b)

(0, 0)
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Table 2a: Numerical Example in Good State  

with a=11, d=9, and z=g=1 

 

 Operate Shut down 

Invest (h=12) 3, 1 −9, 0 

Not Invest (h=1) 1, 1 0, 0 

 

Table 2b: Numerical Example in Bad State  

with a=11, d=9, and z=b=−1 

 

 Operate Shut down 

Invest (h=12) 3, −1 −9, 0 

Not Invest (h=1) 1, −1 0, 0 

 

 

While a worker chooses their strategy before the business environment is revealed, a firm can 

choose its strategy contingent on the business environment and worker’s choice. Hence, a 

firm’s strategy becomes a quadruple (Ig-x, Ib-x, Ng-x, Nb-x), where x denotes firm’s strategy, 

either to Operate or to Shut down. We denote a contingent strategy by adding prefix Ig- for 

the case of a worker’s decision to Invest and nature’s decision of a Good environment. The 

other three prefixes Ib-, Ng-, and Nb- are similarly defined. Then, an equilibrium can be 

expressed by a quintuple, (worker’s strategy, Ig-x, Ib-x, Ng-x, Nb-x). 

In the numerical example, (Not Invest, Ig-Operate, Ib-Shut down, Ng-Operate, Nb-Shut down) 

is a perfect Bayesian equilibrium (PBE). When a business environment turns out to be Good, 

then the choice to Operate its plant is the dominant strategy for a firm, regardless of worker’s 

strategy (Table 2a). However, when a business environment turns out to be Bad, the other 

choice to Shut down its plant becomes the dominant strategy for the firm, regardless of 

worker’s strategy (Table 2b). Knowing such a rational behavior at each node following the 

realization of the business environment, workers make their decisions on investing or not in 

the previous stage. Worker’s expected utility by choosing to Invest in firm specific human 

capital is 3 with probability p and −9 with probability (1−p), totaled 12p−9. On the other 

hand, the expected utility is p by choosing Not to Invest. Hence, a worker will Not Invest 

when p<9/11, that is, the probability of a Good business environment is less than 82 percent, 

which is the case under the assumption of 1/2 < p < 9/10. Therefore, (Not Invest, g-Operate, 

b-Shut down) is a Nash equilibrium. By construction, it is sequentially rational at each node, 

and hence it is PBE. 

We can think of the case where a firm can commit its strategy ex ante to Operate or to Shut 

down its plant, regardless of the realization of the business environment and the worker’s 

decision. The payoff matrix could be summarized simply with expected values and 

represented by Table 3a. In this case, in the numerical example, shown in Table 3b, (Invest, 

Ig-Operate, Ib-Operate, Ng-Operate, Nb-Operate) is a Nash equilibrium, when the 

probability of a Good state is p > 1/2, with which the firm prefers to commit to Operate as the 

dominant strategy. And, apparently, given such strategy, workers prefer to Invest. 
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A firm may even try to incentivize workers to Invest in the firm-specific human capital by 

threatening to Shut down if workers do Not Invest. This is another case in which a firm 

commits its strategy ex ante regardless of the realization of the business environment, but 

contingent on worker’s action. In this case, (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, 

Nb-Shutdown) is also a Nash equilibrium. In the numerical example of Table 3b, the 

condition is the same when the probability of a Good state is p > 1/2. 

However, these two Nash equilibria (Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-

Operate) and (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, Nb-Shutdown) are not 

sequentially rational. Ex post, a firm will choose to Shut down the plant at any nodes where a 

firm decides after seeing a Bad environment. Hence, these two Nash equilibria are not likely 

to be realized.  

This is a time-inconsistency problem. Ex ante, before the production, the firm asks workers to 

invest in firm-specific human capital, by promising Not to Shut down its plant and to pay a 

wage according to their performance. However, ex post, if business environment turns Bad, a 

firm will choose to Shut down production, that is, to lay off all workers without paying a 

wage. The firm cannot commit to Operate because it rationally chose to Shut down ex post. 

Knowing this, workers would not invest in the firm-specific human capital and, therefore, the 

economy cannot achieve the efficient level of production. 

More generally, we restrict attention to the following reasonable case and establish a 

proposition. 

 

 

Table 3a: Expected Payoffs  

if a firm can commit to operate or to shut down its plant ex ante 

with investment h=1+a or not h=1 and wage w=1 

under z=g with probability p and z=b with probability 1−p 

 

 Operate Shut down 

Invest (h=1+a) 1+a−d, pg+(1−p)b −d, 0 

Not Invest (h=1) 1, pg+(1−p)b 0, 0 

 

Table 3b: Numerical Example Expected Payoffs  

if a firm can commit to operate or to shut down its plant 

with a=11, d=9, and z=b=−1 

 

 Operate Shut down 

Invest (h=12) 3, 2p−1 −9, 0 

Not Invest (h=1) 1, 2p−1 0, 0 
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Assumption 1. 

(a) A firm is ex ante viable, i.e., E[z] = pg+(1−p)b > 0. 

(b) In a Bad business environment, the total output is negative if workers choose Not to 

Invest, i.e., b < −1.11   

(c) If workers Invest, the total output still remains positive even in a Bad environment, 

i.e.,  1+a+b>0. 

(d) Worker’s gain from firm-specific human capital investment, if utilized, is larger than 

the cost, a > d. 

(e) The probability of a Good state is bounded by the above by  p < d/a. 

Proposition 1.  

Under Assumption 1, there are three Nash equilibria, which are (Not Invest, Ig-Operate, Ib-

Shut down, Ng-Operate, Nb-Shut down), (Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-

Operate) and (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, Nb-Shutdown). However, only 

the first one, inefficient equilibrium, (Not Invest, Ig-Operate, Ib-Shut down, Ng-Operate, Nb-

Shut down), is sequentially rational, that is, a perfect Bayesian equilibrium. 

Proof. 

(Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-Operate) is a Nash equilibrium if the firm 

commits to always Operate its plant is the dominant strategy. Indeed, such a commitment 

brings a firm expected payoff of pg+(1−p)b > 0, which is larger than zero brought by 

commitment to Shut down, by Assumption 1 (a). Knowing this, the worker’s ex ante expected 

payoff to Invest is 1+a−d, while it is 1 if Not Invest (and the firm Operates). But, because of 

a > d (Assumption 1(d)), workers choose to Invest. 

Similarly, (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, Nb-Shutdown) is a Nash 

equilibrium if the firm commits to Operate its plant contingent on the worker’s decision to 

Invest and to Shut down its plant, contingent on the worker’s decision Not to Invest is the 

dominant strategy. Such a contingent commitment brings a firm expected payoff of 

pg+(1−p)b > 0, which is larger than zero brought by commitment to Shut down, by 

Assumption 1(a) when a worker decides to Invest. The worker’s ex ante expected payoff to 

Invest is 1+a−d, while it is 0 if Not Invest (and the firm Shuts down). In this case, workers 

always choose to Invest without requiring Assumption 1(d) because the firm incentivizes 

workers to do so. 

However, ex post, a firm’s rational choice is to Shut down its plant in a Bad environment 

because the payoff is b < 0 under Assumption 1(b).12 Therefore, both (Invest, Ig-Operate, Ib-

Operate, Ng-Operate, Nb-Operate) and (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, Nb-

Shutdown) cannot be sequentially rational. On the other hand, a firm chooses to Operate in a 

 
11 We assume this because the total output 1+b becomes negative without workers’ investments. It would then 

create a socially inefficient firm if it Operates in a Bad environment. We would like to assume such inefficient 

production in this specific contingency to have inefficient labor protection in the model, as is often discussed in 

case of rigid labor laws in the literature. 

12 For this result, b<0 is enough, though Assumption 1(b) states b<−1.  
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Good environment ex post because the payoff is positive g > 0, which is implied by 

Assumption 1(a) and (b). These are dominant strategies of a firm.  

Anticipating these ex post decisions by a firm, a worker’s expected payoff becomes, if Invest, 

p(1+a−d) + (1−p)(−d) = p(1+a)−d and, if Not Invest, p1 + p0 = p. Therefore, workers 

choose Not Invest when p(1+a)−d < p, that is,  p<d/a, which is true under Assumption 1 (d). 

That is, (Not Invest, Ig-Operate, Ib-Shut down, Ng-Operate, Nb-Shut down) is a unique PBE.  

Q.E.D. 

As shown in the proof above, the efficient Nash equilibria (Invest, Ig-Operate, Ib-Operate, 

Ng-Operate, Nb-Operate) and (Invest, Ig-Operate, Ib-Operate, Ng-Shutdown, Nb-Shutdown) 

are not sequentially rational and not likely to be selected in the real world. 

 

B.   Renegotiation 

There could be a gain by keeping Operating by renegotiating the employment terms, wage-

cut or  partial worker layoff, after observing the Bad business environment but before 

producing outputs. Here, we investigate implications of such an opportunity in the model. In 

particular, we allow renegotiation with cost τ incurred to a firm to see if the efficient outcome 

can be achieved as PBE. 

Note that, in the theory section, for the sake of simplicity, we focus on the renegotiation 

between wage-cut vs. shutting down (complete layoff), but we can readily apply the 

theoretical results to renegotiation between partial employment protection (partial layoff) 

versus shutting down (complete layoff), which we focus on in the empirical section.  

Several reasons support this equivalent interpretation. Firstly, any level of employment 

protection would increase the workers’ bargaining powers on wage. Secondly, more 

importantly, in a general setup, employment protection has a direct effect similar to wage 

bargaining. For example, if a firm has several product lines and if business environment z is 

specific to each product, then an option to shut down one of the product lines is equivalent to 

a layoff of a part of the workers.  

Thirdly, with a more general production function, for example, ! = #!(ℎ&)"#! + ), if the 

firm invests in capital k at the first stage, then the layoff of some portion of workers L at the 

fourth stage can achieve the same effects for a firm and a worker as reduction of promised 

wage w in a Bad environment. Both can increase the firm profits by making the marginal 

product of labor in line with the wage in a Bad environment ex post. Specifically, the 

marginal product of capital in a Bad environment (z=b) ex post is lower than the promised 

wage (w), that is,  *+& = (1 − .))#!(ℎ&)"#! < 0.  Either by worker layoff (reducing L) or 

wage-cut (lowering w), a new level of MPL could become equal to a new level of wage, 

achieving the efficient level of production ex post. Apparently, laying off 10 percent of the 

workforce ex post gives the same expected payoff as a wage-cut of 10 percent for a risk-

neutral worker. 

In our theory with renegotiation, the wage contract, given full information ex post, can be still 

written as contingent contracts as before but now it is not just a performance pay (w=1) but 

also possibly contingent on renegotiation. For the sake of simplicity, and as a refinement of 

sequentially rational PBE, we assume sequential change in wage (or employment in a more 
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general setup). That is, we keep assuming that the performance pay (w=1) is promised ex ante 

but it would change if renegotiation happens.13  

We let the bargaining power of a firm to be represented by transfer λ to the firm. It also 

represents how much lower the payments to workers become. It possibly takes the range of 

λ ⊆	[0, wh] (in the numerical example, [0, 1+a]=[0, 12] if invested, and [0, 1] under no 

investment). Note that the participation constraint for a worker is non-existent or 

λ ≤ wh = 1+a, that is., possibly a full transfer to the firm (and zero payoff for a worker), 

because the disutility of investment by a worker is already sunk. 

We investigate whether such a renegotiation opportunity for workers and firms can achieve 

efficient outcome. At least, as shown below, any equilibrium with renegotiation would not 

create unviable firms.  

Lemma 1 

Under Assumptions 1, no matter how a firm can reduce labor compensation, a firm would not 

change its decision to Shut down its plant in a Bad environment when workers do Not Invest.  

Proof. 

This is because the firm’s income from Operating its plat in a Bad environment after seeing 

workers did Not Invest would become negative, h+b–wh = b < 0 without any transfers. Note 

that h=1 without investment and that always w=1 is offered ex ante due to the labor market 

competition. Also, note that this is nothing to do with what would happen in a Good 

environment. With lowering wage or transfers to a firm, the firm’s income from its Operation 

in this case could increase up to h+b = 1+b with full transfer of λ = wh. Still, the payoff is 

negative, 1+b < 0, under Assumption 1(b). 

Q.E.D. 

We can consider a simple reduced-form version of renegotiation under the laws and 

regulations. Instead of modeling renegotiation process in detail, we just need to alter the 

payoffs in case of renegotiation. That is, the payoff to a firm when workers Invest changes 

from z without renegotiation to z−τ +λ with renegotiation, where z=g or b. Accordingly, the 

payoffs to a worker changes from 1+a−d to 1+a−d−λ, as shown in Table 4a. In the 

numerical example, the payoffs of firm’s Operation in a Bad environment after workers’ 

Investment changes from (3, −1) to (3−λ, −1−τ+λ), as in Table 4b. 

Obviously, with rigid labor protection, a promised wage would not be lowered (and, in a 

general setup, workers would not be laid off) in operating firms, that is, λ=0. Then, in a Bad 

environment, firms would choose to Shut down. Workers would Not Invest. This is nothing 

but the benchmark model without renegotiation. And, the unique PBE is inefficient, (Not 

Invest, Ig-Operate, Ib-Shutdown, Ng-Operate, Nb-Shutdown).  

 

 

 
13 Because such wage alteration ex post is rationally expected, this scheme is essentially equivalent to ex ante 

contingent contract that is renegotiation proof. This completeness of contracts differ from incomplete contract 

literature, including Acharya et al. (2014). 
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Table 4a: Payoffs in Bad State with Renegotiation 

with investment h=1+a or not h=1 and wage w=1 under z=b 

 

 Operate Shut down 

Invest (h=1+a) 1+a−d−λ, b−τ+λ −d, 0 

Not Invest (h=1) 1, b 0, 0 

 

Table 4b: Numerical Example in Bad State with Renegotiation 

with a=11, d=9, and z=b=−1 

 

 Operate Shut down 

Invest (h=12) 3−λ, −1−τ+λ −9, 0 

Not Invest (h=1) 1, −1 0, 0 

 

 

 

At the other extreme, if a firm has the sole bargaining power on cutting wages (or laying off 

some workers in a general setup), then a firm rationally choose the full transfer λ=1+a (=12 

in the numerical example), that is, zero wage. This would make the payoff, when a firm 

Operates in a Bad environment after workers Invest, to be (−d, 1+a+b−τ), which is (−9, 

11−τ) in the numerical example. In this case, a firm rationally chooses to Operate in a Bad 

environment ex post. But, then, the workers would Not Invest at all ex ante because there is 

no compensation for investment in a Bad environment even when firms Operate. Here, the 

inefficient equilibrium (Not Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-Shutdown) is the 

unique PBE. This shows that the ex post renegotiation would not always make the economy 

efficient, even when a firm can lower labor costs.  

However, avoiding these two extremes can help the economy to achieve the efficient 

outcome. Hence, there is a possibility for a state intervention to increase welfare by restricting 

the bargaining power somewhere in the middle, that is, by removing rigid labor protections 

and by limiting a firm’s too strong bargaining power. In the numerical example in Table 4b, if 

workers have some bargaining powers and just honor the firm’s participation constraint, 

λ=1+τ, then they would make the firm’s payoff of Operation in a Bad environment after 

workers’ Invest to be 0 and worker’s to be 2−τ. In this case, a firm chooses to Operate and the 

workers would Invest ex ante. Hence, (Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-

Shutdown) becomes the perfect Bayesian equilibrium.  

More generally, as renegotiation happens endogenously, we investigate the detailed 

conditions below. We have to recognize two cases regarding the firm’s commitment. In the 

first case, firm’s promises on wage and employment are enforced unless a firm files formal 

bankruptcy in financial distress (i.e., a Bad environment), either to Shut down (i.e., liquidation 

such as US Chapter 7) or to renegotiate to Operate (i.e., reorganization such as US Chapter 

11). In the second case, we assume that a firm cannot commit to any promises and may 

renegotiate labor contracts ex post even in a Good environment. 
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Formal bankruptcy case 

In this case, Shutting down or Reorganizing to Operate its plant are both legally allowed only 

in a Bad environment (i.e., in financial distress). With renegotiation (i.e., reorganization), a 

firm would lay off some workers or lower promised wage. There are three subcases regarding 

renegotiations and one borderline subcase, as shown in the following proposition. 

Proposition 2 

(a) For λÍ ( −b+τ, 1+(a−d)/(1−p) ), the efficient equilibrium (Invest, Ig-Operate, Ib-

Operate, Ng-Operate, Nb-Shutdown) is the unique PBE, as renegotiation occurs between a 

firm and workers to lower the labor costs in a Bad environment after workers Invest in firm-

specific human capital. 

(b) For smaller λÍ [ 0, −b+τ ), the inefficient equilibrium (Not Invest, Ig-Operate, Ib-

Shutdown, Ng-Operate, Nb-Shutdown) is the unique PBE, as the firm would not renegotiate 

and just Shut down its plant in a Bad environment. 

(c) For larger λÍ ( 1+(a−d)/(1−p), 1+a ], the inefficient equilibrium (Not Invest, Ig-Operate, 

Ib-Operate, Ng-Operate, Nb-Shutdown) is the unique PBE, as the workers do Not Invest. This 

happens even if a firm would be willing to renegotiate to Operate in a Bad environment if 

workers were to Invest, because only a little remains for workers after such renegotiation. 

(d) The borderline smaller-λ, that is, λ=−b+τ,  supports two PBE, (Not Invest, Ig-Operate, 

Ib-Shutdown, Ng-Operate, Nb-Shutdown) and (Invest, Ig-Operate, Ib-Operate, Ng-Operate, 

Nb-Shutdown). Also, the borderline larger-λ, that is, λ=1+(a−d)/(1−p), supports two slightly 

different PBE, (Not Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-Shutdown) and (Invest, 

Ig-Operate, Ib-Operate, Ng-Operate, Nb-Shutdown). 

Proof. 

Transfer λ from workers to the firm after renegotiation should be large enough for the firm to 

participate in the renegotiation. Specifically, for a firm to participate in renegotiation in a Bad 

environment after workers Invest, the firm’s payoff from Operation after renegotiation should 

be higher than the firm’s payoff from Shutting down its plant. That is, the firm’s participation 

constraint for renegotiation is  

 λ≥−b+τ.  (1) 

 

This immediately implies Proposition 2(b), that is, for smaller λÍ [0, −b+τ), the inefficient 

outcome (Not Invest, Ig-Operate, Ib-Shutdown, Ng-Operate, Nb-Shutdown) is the unique 

PBE. 

On the other hand, if transfer λ from workers to the firm after renegotiation is too large, 

workers would not be incentivized to invest in firm-specific human capital ex ante. 

Specifically, for a worker to Invest in human capital, the ex ante expected return from the 

Investment should be higher than No Investment. That is,  

 p(1+a−d) + (1−p)(1+a−d−λ) ≥  p1 +(1−p)0.  (2) 

 

Note that the left-hand-side is the worker’s payoff in the case that a worker chooses to Invest, 

assuming a firm would choose to Operate with renegotiation in a Bad environment. The right-

hand-side is the worker’s payoff in the case that a worker chooses to Not Invest and that, due 
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to sequential rationality, a firm chooses to Operate its plant in a Good environment but to 

Shut down its plant in a Bad environment.  

By simplifying the condition, we obtain the upperbound,  

 λ<1+(a−d)/(1−p)  (3) 

 

for a worker to Invest assuming renegotiation occurs afterwards in a Bad environment. This is 

the worker’s incentive constraint to Invest. This immediately supports (a), that is, for 

λÍ ( −b+τ, 1+(a−d)/(1−p) ), the efficient outcome (Invest, Ig-Operate, Ib-Operate, 

Ng-Operate, Nb-Shutdown) is the unique PBE. 

Also, another immediate result is Proposition 2(c), that is, for larger λÍ ( 1+(a−d)/(1−p), 

1+a ], the inefficient outcome (Not Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-

Shutdown) is the unique PBE. 

 

Lastly, the borderline cases stated in Proposition 2(d) obviously support two adjacent 

equilibria.  

Q.E.D. 

Note that, the worker’s incentive constraint to Invest (3) does not require the transfer λ to be 

more than its maximum, 1+a. To see this, note that 1+(a−d)/(1−p) < 1+a is simplified to 

p<d/a, which is Assumption 1(d). 

 

 

Table 5a: Payoffs in Good State with Renegotiation 

with investment h=1+a or not h=1 and wage w=1 under z=g 

 

 Operate Shut 

down 

Invest (h=1+a) 1+a−d−λIg, g−τ+λIg −d, 0 

Not Invest (h=1) 1−λNg, g+λNg 0, 0 

 

Table 5b: Payoffs in Bad State with Renegotiation 

with investment h=1+a or not h=1 and wage w=1 under z=b 

 

 Operate Shut 

down 

Invest (h=12) 1+a−d−λIb, b−τ+λIb −d, 0 

Not Invest (h=1) 1, b 0, 0 
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Informal restructuring case 

Now, we assume that a firm can fire workers freely without facing financial distress and 

without going through a formal bankruptcy procedure. In this case, a firm may have an 

incentive to renegotiate with workers to cut wages (or to lay off some workers in a general 

setup) also in a Good environment. While “Operate” part of Ig-Operate or Ng-Operate is 

legally enforced in a Good environment in Proposition 2, it is no longer the case here. And, 

after renegotiation, the ex post payoffs become different. Note that, off-equilibrium payoffs 

may be also altered. 

We need to redefine the concept of the bargaining power. If renegotiation happens only in one 

case, Ib-Operate, as in Proposition 2, then the bargaining power of a firm can simply be 

represented by the transfer to the firm, λÍ [0, 1+a], possibly taking all the worker’s ex post 

income 1+a. However, here, renegotiation could happen in two more cases, Ig-Operate and 

Ng-Operate, hence, we need to define the relative bargaining power of a firm as the payoff to 

the firm out of total ex post outputs ready for allocation. Note that, there would not be a 

renegotiation in Nb- case because of Lemma 1. We assume the following. 

Assumption 2 

The relative bargaining power is determined by institutions and policies and is the same for 

any contingencies. 

We let μÍ [0, 1] to denote the relative bargaining power. For the Ib-Operate case, as in the 

previous section, with transfer λIb Í [0, 1+a], the relative bargaining power is expressed as  

 3 =
$%&!"

"%'%$
	45	6($ = 3(1 + 7) − (1 − 3)8. (4) 

 

Similarly, for the Ig-Operate case, with transfer λIg Í [0, 1+a], 

 3 =
)%&!#

"%'%)
	45	6() = 3(1 + 7) − (1 − 3)9  (5) 

 

and for the Ng-Operate case, with transfer λNg Í [0, 1], 

 3 =
)%&$#

"%)
	45	6*) = 3 − (1 − 3)9.  (6) 

 

Using this notation μÍ [0, 1]  representing the relative bargaining power of a firm, we can 

obtain results similar to Proposition 2, as below. The payoffs are shown in Table 5a and b. 

Proposition 3 

(a) For μ Í ( τ/(1+a+b), 1−d/(1+a+b(1−p)−p) ), the efficient equilibrium (Invest, Ig-

Operate, Ib-Operate, Ng-Operate, Nb-Shutdown) is the unique PBE, as renegotiation occurs 

between a firm and workers to lower the labor costs in a Bad environment after workers 

Invest in firm-specific human capital. 

(b) For smaller μ Í [ 0, τ/(1+a+b) ), the inefficient equilibrium (Not Invest, Ig-Operate, 

Ib-Shutdown, Ng-Operate, Nb-Shutdown) is the unique PBE, as the firm would not 

renegotiate and just Shut down the plant in a Bad environment. 
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(c) For larger μ Í ( 1−d/(1+a+b(1−p)−p), 1 ], the inefficient equilibrium (Not Invest, 

Ig-Operate, Ib-Operate, Ng-Operate, Nb-Shutdown) is the unique PBE, as the workers do Not 

Invest.  

(d) The borderline smaller-μ, that is, μ= τ/(1+a+b),  supports two PBE, (Not Invest, 

Ig-Operate, Ib-Shutdown, Ng-Operate, Nb-Shutdown) and (Invest, Ig-Operate, Ib-Operate, 

Ng-Operate, Nb-Shutdown). Also, the borderline larger-μ, that is, μ=1−d/(1+a+b(1−p)−p), 

supports slightly different two PBE, (Not Invest, Ig-Operate, Ib-Operate, Ng-Operate, 

Nb-Shutdown) and (Invest, Ig-Operate, Ib-Operate, Ng-Operate, Nb-Shutdown). 

Proof. 

Lemma 1 still holds so that a firm would not renegotiate and would Shut down its plant in a 

Bad environment after workers did Not Invest. Hence, Nb-Shutdown is always a part of an 

equilibrium. 

Even without renegotiation, a firm always chooses to Operate its plant in a Good environment 

regardless of workers’ Investments, as shown in Proposition 2. Hence, with any renegotiation 

to increase a firm’s payoff would not change this decision. In other words, both Ig-Operate 

and Ng-Operate constitute a part of an equilibrium. 

In the case of Investment and a Bad environment (Ib), renegotiation happens the same way as 

in Proposition 2. Hence, the same participation constraint as in Proposition 2 determines 

whether a firm decides to Operate or to Shut down its plant. That is, λIb ≥ −b+τ, which is 

translated to using relative bargaining power μ,  as 

 3 ≥
$%&!"

"%'%$
=

+

"%'%$
. (7) 

 

This is the smaller borderline appears in Proposition 3(a) and (b). 

Regarding the larger borderline which appears in Proposition 3(b) and (c), we need to 

consider the ex ante incentive condition for a worker to Invest in firm specific human capital, 

similar to equation (2) in the previous section. Specifically, for a worker to Invest in human 

capital, the ex ante expected return from the Investment should be higher than No Investment, 

 ;(1 + 7 − < − 6()) + (1 − ;)(1 + 7 − < − 6($) ≥ 	;(1 − 6*)) + (1 − ;)0.   (8) 

 

Using (4)-(6) to substitute λs by μ, we obtain 

 1 + 7 − < − ; − 3(1 + 7) + (1 − 3)8 + ;{(1 − 3)(9 − 8) + 3 − (1 − 3)9} ≥ 0,  (9) 

 

which is simplified to 

 1 + 7 − < − ; − 3(1 + 7) + (1 − 3)8 + ;{3 − (1 − 3)8} ≥ 0, 

 1 + 7 − < − ; − 3(1 + 7 + 8(1 − ;) − ;) + 8(1 − ;) ≥ 0, 

 

and hence 

 3 ≤ 1 −
,

"%'%$("#.)#.
.   (10) 
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This is the larger borderline for the relative bargaining power μ. Note that because of 8 < −1 

(Assumption 1(b)),  

 1 + 7 + 8(1 − ;) − ; > 1 + 7 + 8(1 − ;) + 8; = 1 + 7 + 8 > 0,     (11) 

 

where the last inequality comes from the latter half of Assumption 1(c) (i.e., the total output is 

positive if workers Invest). 

Q.E.D. 

Note that a stronger condition (10) in Ig-Operate case can be obtained using (5) and (11) as 

 3 =
$%&!"

"%'%$
< 1 −

,

"%'%$
, 

that is,  

 6($ < 1 + 7 − <. (12) 

 

Compared to the worker’s incentive constraint to Invest in Proposition 2,  

6($ ≤ 1 + (7 − <)/(1 − ;), this condition (12) is a tighter condition, assuming that (12) is 

close enough to the original one (10) (i.e., if b is close to –1). In other words, a larger 

bargaining power of workers is necessary to achieve the efficient outcome in this informal 

restructuring case than in the formal bankruptcy case. 

Needed for a statutory basic labor standard 

Proposition 2 and 3, in particular the cases of (b) and (c), imply that the economy cannot 

achieve the efficient outcome with a too small or a too large bargaining power of a firm. 

When this happens even workers and firms can engage in renegotiation. In particular, with a 

too large bargaining power of a firm, a firm will almost freely cut wages (or partially lay off 

workers in a more general setup) to maximize its payoff ex post. In this case, renegotiation 

would happen in three out of four cases (except for Nb-Shutdown), but it does not make the 

economy  achieve efficient equilibrium, as workers do Not Invest. 

When firms have large bargaining power to alter labor contracts ex post, workers’ bargaining 

power needs to be enhanced somewhat to achieve the economy-wide efficiency. Without any 

laws and regulations, the rights to fire workers and to stop production are vested in the firm 

management, which maximizes the owner (shareholder) value ex post or, in financial distress, 

the creditor value. At least, this is the case for many states in the US, in the 1970s and 80s, as 

we explain in the empirical section.14 Even if it promises a wage, a firm can lower wage 

payments by threatening complete layoffs or bankruptcy in a Bad environment. Anecdotal 

evidences suggest that such renegotiation (i.e., labor restructuring) also happen in a Good 

business environment, consistent to our theoretical prediction. 

This selection of an inefficient equilibrium without state intervention (Proposition 2 and 3(b) 

cases) is a variant of time-inconsistency problems arising from sequential rationality in a 

decentralized equilibrium. The only way to achieve the efficient outcome as PBE is to alter 

the payoff matrix by some form of state intervention to empower the bargaining power of 

workers. Here, we are not saying that state intervention is needed to help firms to commit to 

ex post unprofitable behavior to achieve a non-PBE, efficient, Nash equilibrium in 

 
14 An institutional exception of having workers in firm managements is found in Germany where the board 

includes workers’ representatives. This, however, is also due to laws and regulations. 
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Proposition 1, rather, the sequentially rational, efficient, PBE is naturally selected as a 

credible outcome with a slightly different payoff structure by laws and regulations. 

Needless to say, too much labor protection also makes the economy select an inefficient 

equilibrium (Proposition 2 and 3(c) cases). Hence, the state intervention should not be so 

large. We can, therefore, interpret the necessary intervention to empower workers and to 

achieve efficient equilibrium (Proposition 2 and 3(a) cases) as a statutory basic labor 

standard.  

 

C.   Further Theoretical Considerations and Empirical Implications 

Creditors 

We have so far considered that labor protection at any degree can be considered  to raise the 

bargaining power of workers. However, it is also natural to think that the key bargaining 

parameter μ or λ is altered by the creditors’ power. For example, we can consider a case in 

which a firm’s bargaining power is influenced by creditors in financial distress, that is, a Bad 

environment in our model.  

Suppose a firm borrows funds from a bank in the first stage at a fixed interest rate to start up, 

then the bank’s bargaining power influences the firm’s bargaining position with workers. 

Perhaps, the bank may demand the firm profit to be the same level in a Bad environment as in 

a Good case, by demanding to repay the promised principal and interests of loans. Such full 

repayments to creditors may be possible only by a large reduction in labor costs. In this case, 

λIb, firm’s bargaining power against workers, needs to be high, λIb=g−b, which is possibly 

larger than the upperbound of efficient λIb or μ so that expected renegotiation on wage-cut 

causes workers to choose Not-to-Invest.  

In other words, relative bargaining power of workers and creditors as stakeholders matter for 

the efficiency of firm production. This is another novel viewpoint compared to previous 

literature. To see this as true, in the empirical investigations on effects of labor protection, we 

correct for a proxy of banks’ bargaining power. By doing so, we also provide the estimates of 

the effects of  the banks’ bargaining power itself.  

Meaning of Firm-Specific Human Capital 

The time-inconsistency problem stems from the model setup in that the worker’s payoff from 

the first-period action cannot be separated from the firm’s second-period action. This happens 

because the human capital investment is firm specific. If, instead, the human capital 

investment is about a general skill that is useful in other firms, a worker can easily find 

another job in the beginning of the second period with a higher salary. Then, there would be 

no time-inconsistency problem. 

The firm-specific human capital we consider is something that workers cannot carry to other 

firms when they leave. Hence, it would not be priced in the market outside the firm. In this 

sense, it should not be just a job skill.  
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Social capital 

We interpret firm-specific human capital as social capital within a firm, for example, to 

become familiar with a firm’s peculiar way of doing business and to establish inter-personal 

relations within the firm. In this sense, basic labor standards should be more relevant for 

white collar workers than blue-collar workers. Empirically, industries with higher percentage 

of white-collar workers should be affected more by the introduction of basic labor standards.  

Trade secrets 

Another possible interpretation of firm-specific investment is a legally-created one, associated 

with R&D activities, whose outputs are protected by patents, or more general frontier or key 

knowledge, which are often protected by non-disclosure agreement or by the employment 

contract prohibiting starting to work in rival firms within a certain period after quitting 

(i.e., “post-employment covenants not to compete”).15 In this case, invested knowledge is 

legally prohibited to transfer to other firms, thus, becomes firm-specific artificially. Those are, 

however, only likely to be relevant for highly paid managers and professionals (e.g., 

researchers, engineers, programmers, investment bankers, and lawyers). 

R&D 

There are two opposing views on the relationship between R&D and labor protection. A 

seminal paper by Saint-Paul (2002) argues that an innovation to create new goods is done less 

by a country with a rigid labor market.16 This is a typical result showing that rigid labor 

protection is bad for growth. On the other hand, Acharya, et al. (2014) stresses the beneficial 

effects of employment protection, particularly, protection against wrongful discharges in US 

states, for incentivizing the workers to invest more in R&D activities.  

Our theory covers both cases. That is, that both little and rigid labor protection are bad for the 

economy. Only the middle-level protection, such as protection against wrongful discharges, is 

good for the economy. Besides, the R&D-based story may be not so well linked to our theory, 

as discussed below. In any case, in the empirical section, we look into any differential effects, 

depending on industry-specific R&D levels. 

Note that Acharya, et al. (2014) shows a model with a time inconsistency similar to ours. 

However, their model relies on an incomplete contract so that there will be no performance 

pay, by which the R&D activity can be incentivized through the wage contract. Our theory 

allows such a simple performance pay scheme. But, such an optimal compensation scheme 

seems to eliminate the theoretical implications in Acharya, et al. (2014).17 

 
15 See Gilson (1999). 
16 In the model of Saint-Paul (2002), a higher cost of firing induces an overall higher labor cost for producing 

riskier goods, which are relatively new goods. Hence, a country with a higher firing cost specializes in secondary 

innovations to produce more efficiently old, time-tested goods, which on average survives longer than (and, thus, 

less risky than) the new goods, which require primary innovations. In contrast, our theory does not talk about 

different goods but discusses a bankruptcy-related situation (or a poor promise-keeping institutional setup). It 

seems that Saint-Paul (2002) assumes firms have to pay firing costs even, when their goods are no longer sold, 

that is, likely in bankruptcy. Our theory, at least for Proposition 2, instead, assumes that, if a firm declares 

bankruptcy, it can escape from promises. (Proposition 3 even assume that a firm can always escape from 
promises.)  
17 In Acharya, et al. (2014), the workers’ investment level is not known to a firm. However, if we interpret R&D 

efforts or innovative knowledge accumulation as the firm-specific investments, it would be natural to model the 
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Note also, although R&D could become a firm-specific investment artificially through legal 

protection, R&D could also become a general investment. This happens if they are patented 

and sold or licensed to other firms. Even in the case that they are not patentable, the 

innovations could be mimicked freely or perhaps with learning costs (i.e., reverse 

engineering). If it requires learning costs, the investment could still be firm specific but with 

low profitability. Again, considering these possibilities, interpreting R&D as the firm-specific 

human capital investments is only weakly consistent with our theory. 

Summary empirical predictions 

A key empirical prediction of our theory can be summarized as the following hypotheses H1 

to H4. 

H1:  Basic, but not rigid, protection of workers raises the outputs for knowledge-intensive 

industries, which are likely to require social capital in the workplace.  

H2: Weakening of banks’ bargaining power also raises the outputs for knowledge-intensive 

industries. 

H3: The effect of H1 should be present even when correcting for banks’ bargaining power. At 

the same time, H2 should also hold, correcting for employment protection. 

H4: Similar predictions could work but in a less certain way for R&D-intensive industries. 

  

III.   DATA AND FACTS 

A.   Employment Protection 

The exemption for wrongful discharges, that were gradually established in the US from the 

1970s, is considered as a basic employment protection, not a rigid one, as discussed in the 

introduction section. For our empirical analysis, from Autor, Donohue, and Schwab (2006), 

we create four employment protection indexes, depending on which, if any, of the three 

protections is adopted or recognized by the specified state court, or if any of the three is 

introduced, with each index having a binary value of 1 or 0: WorkRight = public policy; good 

faith; implied contract; or earliest. For the period of 1972 to 1993, Figure 2a shows the 

number of states that have adopted the three forms of employment protection.  

Summary statistics, including those for all other variables used in this paper, are shown in 

Table 6a. Table 6b shows the correlation among the three employment protection indexes, 

with the highest between implied contract and public policy, 0.54, meaning the contract-based 

protection is often likely considered together with the (more specific) public-policy-based 

protection. Good-faith-based protection, on the other hand, shows a bit of a different picture, 

that is, lower adoption rates with less correlations with the other two (0.25 and 0.12). Public 

 
ex post productivity z (i.e., a Good or Bad environment) to rely on R&D and innovative efforts. Then, even 

under imperfect information of workers’ investments, an optimal labor contract can incentivize workers to invest 

by making the worker compensation contingent on firm profits. Acharya, et al. (2014) assume away such 

optimal contract by focusing on incomplete (i.e., fixed wage) contracts. This seems a key assumption for the 

theoretical model by Acharya, et al. (2014). 
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policy is often the earliest one adopted among the three, with the correlation between public 

policy and the earliest being 0.83. We, therefore, use public-policy-based employment 

protection in our benchmark regressions.18 

 

B.   Bank Branch Deregulation 

The data we use on bank branch deregulations comes from Jayaratne and Strahan (1996). 

Specifically, we define two financial deregulation indexes: FinLib = M&A, which is a dummy 

equal to 0 when bank branch through M&A is restricted, and 1 if it is deregulated; or FinLib = 

de novo which is a dummy equal to 0 when bank branch is restricted, and 1 if it is 

deregulated. Figure 2b shows the number of states that have allowed mergers and acquisitions 

(M&A) or de novo branches. It shows the accelerating trend of the financial deregulation 

between the 1970s and the 1990s. Note that the M&A-based branch deregulations always 

precede de novo deregulations and the correlation between the two is high at 0.77 (Table 6b). 

We use the M&A-based one as the regressor.19 

 

C.   Interaction of Two Institutional Changes 

Changes in bank monopoly rights and employment protection did not occur at the same time 

though in each state. Figures 3a and 3b show the number of years between financial 

deregulations and the changes in employment protection at the individual state level. It is 

clear that the two policy changes occurred in some states at quite different points in time, as 

the number of years between financial deregulations and changes in employment protection 

varies from minus 20 to plus 20. Table 6b provides some further indication of the (lack of) 

overlaps in the two reforms by showing the raw correlations between the various indexes. 

Most correlations between employment protection and financial deregulation indexes are 

relatively low, though not negligible, between 0.14 and 0.29, reflecting the variations in time 

and across states when these two types of reforms were adopted.  

 

D.   Industry Characteristics 

To identify the channels by which judicial changes may affect firm performance, while 

avoiding potential simultaneity biases, we use the methodology of Rajan and Zingales (1998), 

who constructed the external-finance dependency of each industry in the US. 20  We also 

create similar variables that measure the natural characteristics of knowledge intensity of 

 
18 In an earlier working paper version, we use all three, as well as the earliest one. The results are broadly robust. 
19 In an earlier working paper, we also use de novo based variable and obtained robust results.  

20 We use Thomson Reuters data from 1991 to 2006. While the values of external-finance dependency differ 

from Rajan and Zingales (1998)—they use a different period and Compustat data, industry rankings are virtually 

the same. Also, by 1991 the financial and labor reforms had been largely completed and the firm-level 

dependency on external financing and knowledge can be expected to be near their steady states (i.e., “natural” 

tendencies). Note that, if we include shareholder issues in our study, we should also use a variable capturing 

equity-finance needs, for example, those proposed by Black, Jan, and Kim (2006).  
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each industry in the US using data from a different period. It is defined as the average use of 

intangible assets per fixed assets. This measure, like the external-finance dependency, is 

constructed by taking the period mean of the median values for all firms in a specific industry 

for each of the years 1991 to 2006. To check the robustness of our results in using this 

specific knowledge-intensity measure, we create two additional industry measures: the sales-

to-fixed-asset ratio, similarly constructed from firm-level data; and the fraction of college 

graduates in the workforce in that sector.21  

Note that, although our arguments refer to firm-specific human capital, no such data is readily 

available. Instead, we have to use general human-capital measures at the industry level. This 

should be fine since we interpret firm-specific human capital as social capital in the 

workplace, which should require similar, though idiosyncratic, sets of office procedures and 

social networks. Those firm-specific organizational knowledge that require substantial 

learning is expected to be relatively low for industries that do not require much skills and is 

instead filled with more manualized and simpler operations.  

The correlations among these industry-level characteristics are sizable, as expected (Table 

6c). The two knowledge-intensity ratios, sales-to-fixed-asset ratio and intangible-to-fixed-

asset ratio, are highly correlated, 0.71, suggesting that these two variables capture similar 

industry characteristics. Schooling has a correlation of 0.54, with the intangible asset ratio and 

0.38 with the sales-to-fixed-asset ratio. 

Note that knowledge intensity and external-finance dependence are negatively correlated. 

Table 6c shows that the correlation between external-finance dependence and intangible-to-

fixed-asset ratio is a negative 0.44, that is, more external-finance-dependent firms use more 

fixed assets to produce their output. Similarly, the external-finance dependence and sales-to-

fixed-asset ratios have a negative correlation of 0.52. Correlation with the fraction of college 

graduates is low, negative 0.12.  

 

E.   State-Industry Growth Data 

We use growth in state-industry level value added to analyze the effects of changes in 

employment protection and financial regulation. The output growth data come from the 

US Bureau of Economic Analysis (BEA). Data cover the value added produced in each state-

industry combination. The industry breakdown is at the 2-digit SIC level with 63 industries at 

most per state, based on US SIC (rev. 2). We use real growth rates, adjusted for national price 

(CPI) changes for the relevant years, that is, from 1972 to 1993.22   

 
21 This measure is taken from Buera and Kaboski (2012), who report the 2005 and 1940 data, which are highly 

correlated (more than 0.7), and we use their average. The industry classifications are different from, and often 

more detailed than, those of US SIC (rev. 2). When there is an exact overlap with the SIC industry classification, 
we take the data as is. Otherwise we aggregate, using as weights the income share in the more detailed industry 

classifications for the period 1994-2000. We construct other variables similarly, whenever necessary.  
22 We use national prices for several reasons. Firstly, to be comparable with what Jayaratne and Strahan (1996) 

and other such studies do. Secondly, state-specific price indexes are available only from 1978 and using those 

would make our sample shorter and miss some important reforms. Thirdly, state-specific reforms can affect the 

prices of non-tradable goods (e.g., land rents) because of productivity changes, but such price changes should be 

considered part of the overall gains from reforms (see also Johnson, et al. (2009) regarding PPP adjustments in 

cross-country growth studies). Note that we cannot use total factor productivity (TFP) due to lack of data at the 

state-industry level. 
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Data are available for all 50 US states and the District of Colombia, but following the 

literature, Delaware and South Dakota are dropped, as they allowed much more open 

financial systems early on in attempts to specialize in financial services. Altogether we have 

some 50,000 state-industry level observations. Table 5a shows that the average growth in 

value added is 2.4 percent, but with a large variation. Note that, as we observe some clear 

outliers in the raw data, we take out observations with growth rates that are higher or lower 

than three standard deviations. 

 

IV.   EMPIRICAL ANALYSIS  

A.   State-Industry Level Regressions and Industry Characteristics 

Our analysis in this section shows positive effects on growth of the introduction of the basic 

employment protection, based on state-industry level regressions. We also run a simple state-

level growth regression using OLS (report omitted). There, we find that the employment 

protection has insignificant effects on overall state growth, confirming the findings of the 

previous literature.  

Since reforms happen at the state level, we still focus on their overall consequences, that is, 

their impact on aggregate, but now state-industry-level, growth. State-industry level 

regressions also allow us to detect the channels through which the enhancement of basic 

employment protection affects output growth, in particular for those industries requiring firm-

specific human capital or social capital following our theory. By focusing on aggregate 

effects, we can be less concerned about reverse causality. And using only US state-industry-

level data also overcomes some of the problems prevalent in cross-country studies, where 

results can be driven by hard-to-control-for various country characteristics and other factors.  

For H1, the key issue is the coefficient β of the interaction term between the state-level 

changes in employment protection (WorkRight) and the industry-level knowledge intensity 

(KnowledgeDep) in the following regression, 

 90,2,3 = .0,2 + .2,0 + CD45#EF9ℎG2,3#" ∗ IJ40KL<9LML;0 + N0,2,3 .   (13) 

 

Table 7, column 1 shows that the estimated coefficient β of the interaction term in (13) is 

positive and statistically significant, as predicted. Hence, H1 is confirmed, that is, the basic 

employment protection raises the growth of knowledge-intensive industries. 

We use only the nonfinancial sectors in the regressions to avoid any direct effects of the 

financial reforms on the financial sector itself. Note that we include the state-industry fixed 

effects αs,j to capture any state-specific industry growth trends, and state-year fixed effects αs,t 

to control for other factors, such as state-specific business cycles and other policy changes. 

The use of these dummies also means we only need to include interaction terms because the 

simple effects from financial deregulation or employment protection are already absorbed in 

the state-year fixed effects. We report robust t-statistics corrected for clustering at the state 

level. 

In the benchmark regressions (13) to (17), we proxy the knowledge intensity by the 

intangible-asset-to-total-asset ratio. We use the public-policy-based employment protection in 

these benchmark regressions. The regressions with the other three employment protection 
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measures show similar results, though those with good-faith based protection were a bit 

weaker (report omitted). As for the bank branch deregulation, we use the M&A based one, 

often preceding the de novo based one, with which regression results mostly hold (report 

omitted). 

The estimated coefficient β is roughly about one and the mean of intangible-asset-to-fixed-

asset ratio is about 0.6 with its standard deviation also about 0.6. Then, compared to the 

average-knowledge-requiring industry, firms belonging to the industry that requires 

knowledge one-standard-deviation above the average enjoy 0.6 percent higher growth 

annually after the basic employment protection is introduced in their states. Note that the base 

effect, without industry specific effect of the employment protection, is hidden in state-year 

fixed effects. However, it is zero according to the state-level regression, as discussed above. 

Although greater employment protection has little effect on overall state-level economic 

activity, it helps the growth of those industries that are more knowledge dependent. This also 

suggests that greater employment protection adversely affects low knowledge-intensive 

industries, which is consistent with majority of the literature. 

Next, we look into the indirect effect of the bank branch deregulation (H2), by running the 

following regression,  

 90,2,3 = .0,2 + .2,0 + PQFJ&F82,3#" ∗ IJ40KL<9LML;0 + N0,2,3 . (14) 

 

Recall that, according to our theory, less bargaining powers of banks can increase the relative 

bargaining powers of workers on ex post layoffs and wage-cut, and incentivize workers to 

invest in firm-specific human capital ex ante. Hence, we expect an increase in knowledge 

intensive industries (KnowledgeDep) after the bank branch deregulations (FinLib), which 

ended the bank monopoly in each town.  

In line with this hypothesis H2, Table 7, column 2 shows that estimated coefficient γ in (14) is 

significantly positive. The size is about the same as β of (13), hence, the economic impact is 

similar, that is, firms in the industry requiring one-standard-deviation above the average 

knowledge grows about 0.6 percent higher after bank branch deregulations. 

On the other hand, employment protection may directly influence external-finance-dependent 

industries. This view is in line with several papers discussed in the literature review. For 

example, external-finance dependency matters for de facto worker protection (Garmaise, 

2008;  Cronqvist, et al. 2009;  Bae, Kang, and Wang, 2011). However, the following 

regression (15) with the interaction term of employment protection and external-finance 

dependency does not return significant coefficient estimate of δ, dismissing a direct link 

between employment protection and external-finance dependency (Table 7, column 3), 

 90,2,3 = .0,2 + .2,0 + RD45#EF9ℎG2,3#" ∗ STGQFJML;0 + N0,2,3 .  (15) 

 

One might suspect that the coefficient γ in (14) may simply reflect the well-known 

mechanism that external-finance-dependent industries grow more with financial 

liberalization. Such effect should be captured by coefficient κ on the interaction term of the 

following regression,  

 90,2,3 = .0,2 + .2,0 + UQFJ&F82,3#" ∗ STGQFJML;0 + N0,2,3 .  (16) 
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However, coefficient κ turns out to be zero (Table 7, column 4). This is somewhat puzzling as 

the state-level-growth effect by the bank-branch deregulation is confirmed in the literature 

(Jayaratne and Strahan, 1996) and we did replicate the same positive result in the state-level 

regression (report omitted).  

Mechanisms consistent with both results seem to be that either the bank-branch deregulation 

matters the same way for all the industries or that it positively affects some industries and 

negatively affects other industries, other than external-finance dependency. The latter 

possibility may stem from the fact that firms with more intangible assets face tighter financial 

constraints as predicted by less collateralizability of intangible assets. In this case, knowledge 

intensity and external-finance dependency should correlate with each other, and indeed also 

negatively as shown in Table 6c.  Hence, we need to take care of both characteristics in one 

regression.  

More generally, all of these four interaction terms in (13) to (16) above, may influence each 

other because the enhancement of basic employment protection and bank branch 

deregulations occurred contemporaneously.23 This is our concern about the bias if we study 

labor protection and financial deregulation separately.  

More importantly, our hypothesis H3 states that both policy reforms should have significant 

growth effects on knowledge-intensive industries even correcting for each other. We, 

therefore, conduct the following benchmark regression, which include all the four interaction 

terms,  

 90,2,3 = .0,2 + .2,0 + CD45#EF9ℎG2,3#" ∗ IJ40KL<9LML;0 + PQFJ&F82,3#" ∗

IJ40KL<9LML;0 

											+	RD45#EF9ℎG2,3#" ∗ STGQFJML;0 + UQFJ&F82,3#" ∗ STGQFJML;0 + N0,2,3 . (17) 

 

Most important estimates of coefficients β and γ become somewhat smaller than (13) and 

(14), respectively, perhaps because of covariations among variables, but not much different 

from the one-by-one regression results, and they are still sizable (Table 7, column 5). This 

confirms our hypothesis H3.  

Also, in line with our conjecture, the estimate of κ for the interaction term between financial 

liberalization and external-finance dependency now turns positive from zero, about 0.2. Firms 

belonging to an industry with one-standard-deviation (about 2) higher external-finance 

dependency gains 0.4 percent higher growth rate on average after the bank branch 

deregulations. By the way, the estimate of δ remains zero. 

Note that changes in employment protection have positive effects on knowledge-intensive 

industries, which are less external-finance dependent. Without controlling for this, the 

positive effect of contemporaneous bank-branch deregulation on the growth of external-

finance-dependent industry is hidden and biased in (16). In this regard, our estimation strategy 

contrasts with many previous studies focusing only on either labor or financial reforms.24  

 
23 Moreover, knowledge intensity and external-finance dependency are correlated negatively. 
24 The bank deregulation literature has so far, explicitly or implicitly, focused on the effects of banks’ ex-ante 
monopolistic behavior on credit allocations. A reduction in monopolistic rents then leads to more loans being 

extended and resources being better allocated among firms, resulting in higher economic growth. But this 

channel has no predictions on the interactions between financial liberalization and employment protection 
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B.   Robustness Checks 

Alternative Knowledge Measures 

As our first robustness test, we use two alternative sectoral measures for knowledge intensity 

and re-estimate the specification with four interaction terms (17). The first one is the sales-to-

fixed-asset ratio, the reciprocal of conventional capital intensity, calculated at the industry 

level (Table 8, column 1). This variable, however, may be a weaker measure of knowledge 

intensity as it is influenced by the intermediate and (unskilled) labor inputs relative to fixed 

asset. The second is the industry-specific fraction of college graduates (Table 8, column 2).  

Using either measure, the key benchmark regression results hold. They confirm significantly 

positive β, that is, basic employment protection increases value added growth in knowledge 

intensive industries. As for the other interaction terms, the first alternative proxy brings the 

same results as in the benchmark, that is, significantly positive γ and κ but insignificant δ. The 

second alternative proxy, however, bring a weaker result with insignificant γ, κ, and δ. 

R&D 

We also use a more narrowly defined knowledge proxy, that is, R&D-expenditure-to-sales 

ratio. This is based on another theoretical interpretation that the firm-specific investments are 

primarily about the patents and other secrets that are banned legally for transfer to other firms. 

Unlike our interpretation of firm-specific human capital more broadly, such as social capital 

in workplace, this R&D interpretation is only weakly consistent with our theory (H4), as 

discussed above.  

The empirical result seems consistent with our conjecture. That is, when we use 

R&D-expenditure-to-sales ratio as a proxy for knowledge intensity, no coefficient is 

significant (Table 8, column 3). This confirms our hypothesis H4. Note, however, that it is 

also difficult to completely dismiss R&D interpretation of firm-specific investments because 

the data on R&D expenditure is noisy. It is almost zero for 41 out of 59 industries and the 

mean value is near zero, partly because it is often said to be defined loosely in accounting and 

also because R&D expenditure is not necessarily reported by firms. 

Acharya, et al. (2014) show that the number of new patents increased due to the employment 

protection in their firm level study. 25 However, it shows only one side of the coin because the 

employment protection would potentially raise labor hoarding in unsuccessful firms. Hence, 

the overall efficiency gain is difficult to judge without looking at industry or macro-level 

impacts. Moreover, if the innovative knowledge is less patentable, but if it is still important 

and embodied in person, then the postemployment covenants not to compete (i.e., prohibiting 

former employees to work for rival firms right after quitting) is an important factor. This 

omitted variable is likely weakening the effects of R&D expenditure and, thereby, influencing 

the size of R&D expenditure. Indeed, Gilson (1999) discusses two cases, California versus 

 
reforms. An exception is Perotti and Spier (1993) who argue that less powerful creditors may extend loans or 

agree to reschedule repayments so that workers can keep their wage or job. Another possibility is that job 

security was higher before the financial deregulation if less competitive banks kept inefficient firms afloat (e.g., 

zombie firms). In such a theory, however, with more inefficient firms, firm-specific human capital investments 

would decline with the financial deregulation and aggregate value-added would not grow faster.  
25 Acharya, et al. (2014) also show that the number of startup firms increased due to the employment protection. 
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Massachusetts, how the difference in postemployment covenants not to compete have affected 

the high-tech industry growth in two states. 

Note that intangible assets used in our benchmark regressions include patents and other 

achievements as results of R&D activities and more general innovative efforts. In this sense, 

some effects captured by our benchmark regressions could be attributed to R&D and 

innovative activities. But, again, R&D-reliant industries do not show a clear increase in their 

growth after the introduction of the employment protection. 

Alternative Periods 

Interstate branching was officially permitted across all states after 1994, which is why we 

used data only until 1993. However, some states are reported to have already allowed 

interstate banking before 1993, especially at the borders. We, therefore, also run the 

benchmark regression with four interaction terms using data only up to 1990. This does not 

show any qualitative differences—with a bit stronger β, γ, and κ but insignificant δ—in 

effects of the employment protection reform and the financial deregulation on value added 

growth (regression results omitted).  

Reverse Causality and Endogenous Policy Changes 

Our results could be due to reverse causality if differences in growth prospects in industries 

with varying external-finance dependence or knowledge intensity bring changes in financial 

regulation or employment protection. For example, firms may exercise more political pressure 

towards financial deregulation in a state where they have more to gain. Or, lobbying for 

employment protection may be more intense in states where knowledge-based industries have 

more opportunities to prosper. If these were the case, our regression results would have an 

upward bias and the wrong interpretation may follow.  

One simple, but very rough, check for the reverse causality is to conduct state-industry level 

regressions excluding some states. We already excluded the states of Delaware and South 

Dakota as they had more liberalized financial systems for most of the period, maybe precisely 

because they had greater growth opportunities in financial services. We then also exclude the 

states of California and Massachusetts which arguably had the highest knowledge-intensive-

industry growth over the sample period and, therefore, may have adopted greater employment 

protection. The regression results without these two states (report omitted) are, however, 

virtually the same as in Table 6.26 

To control more generally for possible bias due to reverse causality and for various other 

types of economic and policy spillovers that may create endogeneity, we next employ the 

dynamic panel estimation technique of Blundell and Bond (1998) with autoregressive order 

one or two terms in the difference equations.27 Note that, using the first difference model 

 
26 Additionally, omitting the state of New York gives us similar results (report omitted). Another potential source 
of bias may be spillovers. We have focused on within-state and time-series variations, including using standard 

errors clustered at the state-level. In doing so, however, we risk ignoring cross-state variations that can arise 

from growth and policy spillovers. Growth spillovers may arise if other (say, neighboring) states adopt policies 

which lead to higher growth in the state itself, even though it did not yet adopt any policy changes. Policy 

spillovers may arise due to political pressures or learning effects, states mimicking changes in neighboring or 

other states. However, both would lead to downward bias in our regressions, especially if people predicted future 

policy changes and started to change behavior in anticipation.  
27 Given the relatively large samples we have, we report two-step estimation results with GMM standard errors, 

which also take into account cross-state correlations. 
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means we cannot include any more state-year and state-industry fixed effects and, therefore, 

need to re-introduce the changes in employment protection and the financial deregulations as 

stand-alone regressors. However, taking differences makes it impossible to include industry 

characteristics (knowledge intensity and external-finance dependence) as stand-alone 

variables.28  

Table 9 shows that the key results hold for all the relevant knowledge proxies, that is, 

intangible-to-fixed-asset ratio, sales-to-fixed-capital ratio, and now also for the college-

graduate share.29 That means, with any of those knowledge proxies, knowledge-intensive 

industries grow more with basic employment protection (β>0) and with bank-branch 

deregulation (γ>0). Hence, the robustness is confirmed. On the other hand, unlike the 

benchmark regressions, the effects of basic employment protection on external-finance-

dependent industries become significantly positive (δ>0). However, the benchmark results on 

the effects of financial liberalization on external-finance-dependent industries (κ) become 

somewhat weaker. 

Minimum Wage and Labor Union 

The US also have another form of labor protection, namely, minimum wages. A high 

minimum wage is likely to reduce employment, especially in low-skill industries (Partridge 

and Partridge, 1999). The union coverage (i.e., the portion of workforce that are covered by 

union collective bargaining) can be also seen as another measure of (de facto) employment 

protection. While unions in the US typically call for higher wages, they appear less effective 

in protecting employment (in part, as firms may migrate to other states). Indeed, states with 

stronger unions have relatively been losing jobs over time. In this sense, the union coverage is 

expected to have aggregate effects through artificially raising (promised) wage level, rather 

than protecting employment.  

Still, in terms of wages, minimum wages or union coverage seem to assure quite a strong 

protection for specific sets of workers. Our simple theory then suggests that firms would 

simply default when facing financial distress and would not keep their promises to workers. 

Knowing that, workers have no incentive to invest in firm-specific human capital. Hence, we 

predict both the higher minimum wage and the greater union coverage should lower the 

growth of knowledge-intensive industries. 

Minimum wages vary across US states and over time. The federal minimum wage is used as a 

state’s effective minimum wage if the federal minimum wage is higher or if the state does not 

have a minimum wage. The federal minimum wage varies also over time. We obtained, from 

the US Department of Labor, each state’s minimum wage for all of our sample years. We 

deflate the minimum wages by the national CPI and used the real values in the regressions. 

We use state-level annual data on the union coverage from Hirsh and MacPherson (2003) 

from 1983 onwards. While union coverage differs among industries, state-industry level data 

 
28 Following Blundell and Bond (1998), we also use the level equation as additional information in the GMM 

estimation. We include year dummies as exogenous instruments.  
29 The m1 tests (for the first-order serial correlation) are met for all specifications while m2 tests (for the second-

order serial correlation) are not met at 5 percent level for AR(1) specifications (columns 1, 3, and 5) but the m2 

test for the AR(2) specifications are fine (columns 2, 4, and 6). These results, however, need to be interpreted 

with caution as the Sargan tests generally reject as null that the over-identifying restrictions are valid (i.e., 

“goodness of fit” is low). 
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on union coverage are not available.  In any case, such industry differences, with their slow 

movements over time, could be absorbed in the state-industry fixed effects in our regressions. 

Figure 4 shows the evolution of the averages of the state-specific minimum wages (solid line) 

and the union coverages (dotted line). Both are on declining trends, although the minimum 

wages show a zigzag pattern in the 1970s, in part because corrections for inflation, which was 

high in that decade, may be imperfect. Correlations between these two variables and the 

exemption for wrongful discharges are reported in Table 6b. Union coverage is negatively 

correlated with the public policy-based employment protection index, about -0.5. However, 

the minimum wage is just slightly, positively correlated with the employment protection 

index.  

We examine the effects of minimum wages and unions by using them in place of replacing 

the exemption for wrongful discharge in the benchmark regression. Note again that any other 

state-level policy changes are already absorbed in the state-year fixed effects and the state-

industry trends in the state-industry fixed effects.  

Table 10 shows the regression results replacing the WorkRight variable with either the 

minimum wage or the union coverage. The results are otherwise based on the benchmark 

specification, using the intangible-to-fixed-asset ratio as the knowledge proxy. Since the 

union coverage is available only from 1983, the regressions are conducted using data from 

1983 to 1993.  

Table 10, column 1, confirms the robustness of the benchmark regression results of Table 7 

for this specific period (1983–93), using the public-policy-based exemption for wrongful 

discharge. The result is essentially the same as before, although now shows even significantly 

a positive coefficient δ on the interaction term between the employment protection and the 

external-finance dependence.  

Column 2 shows that more union coverage lowers the growth of knowledge-intensive 

industries, in line with our theoretical prediction for too strong labor protection. The union 

coverage also reduces growth of external-finance dependent industries. This is difficult to 

explain based on our theory.  However, both results are consistent with broader literature that 

shows negative effects of rigid labor protection. In terms of bank-branch deregulation, the 

effects are still positive as in the benchmark regression, for both external-finance-dependent 

industries and knowledge-intensive industries. 

Column 3 shows the regression results using minimum wages as the WorkRight variable. 

Because the data for minimum wages are available from 1972, column 4 reports essentially 

the same regression but based on both the shorter sample period (1983–93) and the longer 

period (1972–93) as in the benchmark regression. The results are almost the same as column 

2, the union-coverage case, showing detrimental effects on knowledge-intensive industries, 

with somewhat weaker results based on the longer sample period. 

 

V.   CONCLUSION 

We develop a simple theory to explain why a state guarantee on basic employment protection 

may improve economy-wide welfare. Without it, a firm is unlikely to be able to honor its 

promised wage ex post when in financial distress and perhaps even when in a good business 
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environment. Knowing that, workers do not have incentives to invest in firm-specific human 

capital. This is a time-inconsistency problem. However, given the possibility of bankruptcy, 

the state is not able to force firms to keep employment in any circumstances.  

However, by introducing an appropriate, basic level of employment protection, the state can 

tilt the bargaining power of workers in renegotiation of contract terms with a firm. When such 

a state support can mitigate wage-cut or the number of layoffs somewhat ex post, workers are 

given good enough incentives to invest in firm-specific human capital ex ante. A firm would 

also choose to keep operating even in a bad business environment, because it can make profits 

thanks to workers’ investments and renegotiated labor costs. This equilibrium is efficient 

from both ex ante and ex post viewpoints. 

Our theory also shows the other extreme. A strong protection of workers for active firms is 

detrimental to the economic productivity in our model. This is because firms would choose 

bankruptcy ex post during financial distress due to the lack of a renegotiation opportunity of 

lowering labor costs.  

This theory works through firm-specific human capital investments, which we would like to 

interpret as social capital, often important in white-collar offices. We, therefore, conjecture 

that basic employment protection is likely beneficial for knowledge-intensive industries but 

not for less-knowledge-intensive industries. We confirm this using quasi-natural experiments 

in the US regarding labor and financial market reforms over the period from 1972 to 1993. 

Our finding is somewhat different from the generally little effects found by establishments of 

exemptions from wrongful discharges on job creation in the US, although in line with positive 

effects found on R&D activities. However, in our empirical investigations, R&D-intensive 

industries grow less clearly with the introduction of the employment protection. This suggests 

that firm-specific human capital, in our theory, is something broader than innovative 

activities. 

Our finding also differs from the broader empirical literature on labor protection, since that 

has found perverse effects, in particular for continental Europe and Japan. The difference, we 

believe, stems from our focus on basic employment protection, rather than rigid protections 

that literature often study. Indeed, our empirical analysis in the robustness section also shows 

negative effects on knowledge intensive industries by rigid labor protection, that is, minimum 

wages and labor union coverages.  

Moreover, we also find a corroborative evidence specific to our theory on relative bargaining 

powers between workers and creditors. That is, the growth of knowledge-intensive industries 

follows weakened bank monopoly powers after bank-branch deregulations. According to our 

theory, the balance between these workers’ and creditors’ bargaining powers affect corporate 

decisions jointly, especially when a firm is in financial distress and faces the need for labor 

and loan restructuring. Our analysis, in this regard, contrasts to much of the previous research, 

which usually study the effects of labor protection and financial liberalization separately from 

each other. 
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Figure 2a. Adoption of Employment Protection 

(Number of states with employment protection) 

 

 
 

 

Figure 2b. Adoption of Financial Deregulation 

(Number of states deregulating) 
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Figure 3a: Pattern of Adoption of Employment Protection and Financial Deregulation 

 
Notes: 

m is the dummy indicating the year M&A branch restrictions were lifted 

p is the public policy index 

g is the good faith index 

c is the implied contract index 

z is the earliest of p, g and c 
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Figure 3b: Pattern of Adoption of Employment Protection and Financial Deregulation 

  
Notes: 

n is the dummy indicating the year branch restrictions were lifted via de novo branching 

p is the public policy index 

g is the good faith index 
c is the implied contract index 

z is the earliest of p, g and c  
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Figure 4: US-wide Average of Other State-Specific Labor Protections 
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Table 6a: Key Descriptive Statistics of Variables 
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Table 6b: Correlations among State-Year Level Institutional Changes 
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Table 6c: Correlations among Industry-Level Characteristics  
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Table 7: State-Industry Level Regressions (1972-1993) 
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Table 8:State-Industry Level Regressions with Alternative Definitions of Knowledge-intensity (1972-1993) 
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Table 9: State-Industry Level Regressions (Panel GMM, 1972-1993) 
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Table 10: State-Industry Level Regressions with Other Labor Protections (1983-1993) 
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