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I examine the relation between relative minimum wage level and firm 

investment behavior using the comprehensive firm-level data of companies 

listed in OECD countries. I find that relative minimum wage level is 

positively related to the level of investment, but only so for the capital 

component of the corporate investment account. I do not find the effect of 

higher relative minimum wage level on corporate labor investments, but 

document that the level significantly weakens the complementarity of labor 

and capital as factors of firm production. My results suggest that minimum 

wage regulations play an important role in firm investment behavior in both 

capital and labor dimensions. 

……………………………………… 

Keywords: minimum wage; investment; employment; capital-labor 

substitution. 

Student Number: 2014-20482 

 



ii 

 

Table of Contents 

 
Chapter 1. Introduction ............................................................................ 1 

 

Chapter 2. Literature review and hypothesis development ................... 8 
 

Chapter 3. Research design .................................................................... 13 
 

Chapter 4. Empirical results ................................................................... 15 

 

Chapter 5. Conclusion ............................................................................. 22 

 

 

References ................................................................................................. 25 
 

FIGURE 1 ................................................................................................. 29 
 

TABLE 1 – TABLE 6 ............................................................................... 30 

 

Abstract in Korean .................................................................................. 37



1 

 

1. Introduction 

For many years, and particularly in the second half of the 20th century, 

the standard neoclassical model of labor demand and labor supply, which 

presents a trade-off between higher wages and lower unemployment 

(Neumark 2008), dominated the perceptions about the effects of minimum 

wages. Among policymakers, while minimum wages were generally regarded 

favorably until the 1970s as a policy tool to protect the pay of workers, their 

attitudes changed after the debt crisis in developing countries in the 1980s 

and the implementation of structural adjustment policies following the crisis. 

The “Washington Consensus” called for “flexible” labor markets and the 

elimination of all labor market “distortions” (Belser and Rani 2015). 

Minimum wage regulations were seen as one of the prime examples of such 

distortions, and governments were not hesitant in swiftly changing its attitude 

towards this policy tool. For example, the UK government progressively 

abolished the Wage Councils, which set minimum wage standards in many 

sectors of the economy, over a period running from the 1980s up until 1993. 

However, since the mid-1990s, it has been pointed out that the 

empirical results do not seem to fully support the theoretical trade-off between 

higher minimum wages and lower employment (Card and Krueger 1995). To 

resolve the inconsistencies between the standard model’s predictions and 

empirical results, newer theoretical models have dropped some of the most 

unrealistic assumptions of the neoclassical model, in particular the 
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assumption of perfect competition. This new development was to reflect the 

reality of firms having some discretionary power in wage setting, a situation 

known as monopsony power. In such circumstances, minimum wages can 

have complex effects, and firms have various possible channels to adjust to 

small increases in minimum wages without dramatic layoffs (Schmitt 2013). 

One possibility is that minimum wages might actually increase employment 

levels, by attracting people into the labor force and by allowing firms to fill 

their vacancies more quickly. Other possibilities are that the higher costs of 

minimum wages will be compensated through reduced turnover rates, higher 

motivation and labor productivity, or even through measures to increase 

efficiency at the firm level (which is impossible in the neoclassical framework 

where any less than perfectly efficient firm would go bust). 

Over the last 15 years, minimum wages have staged a strong 

comeback in the policymaking arenas as well. To combat rising poverty, the 

UK government introduced a new minimum wage regulation with national 

coverage in 1999, which has been identified as the country’s most successful 

government policy for the past 30 years in an academic survey conducted in 

2014 (Belser and Rani 2015). In spite of the global financial and economic 

crisis that started in 2008-09, or perhaps better said because of the crisis, 

many advanced countries have continued to make upward adjustments in their 

minimum wages, at least to compensate for increases in the cost of living. In 

the US, the Seattle Minimum Wage Ordinance, which dramatically raised the 
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minimum wage from $9.47 to $11 per hour in 2015 and to $13 per hour in 

2016, attracted enormous media attention and has been a topic of serious 

empirical research (e.g. Jardim et al. 2017). In Korea, the current president 

was elected with a promise of the sequence of radical minimum wage 

increases planned for coming years, intended to produce a total rise of 55 

percent by 2020 (16.4 percent increase set for the next year), and such policy 

has drawn not only nationwide debates but also worldwide press coverage.1 

Close to 90 percent of 185 ILO member states now have a system of minimum 

wages in place (Belser and Rani 2015), and more than 70 percent of 34 OECD 

member states have minimum wage regulations (OECD 2017). For 

policymakers in most countries, the relevant question is not so much whether 

to have the regulations or not, but rather how to operate the policy tool in 

order to maximize its benefits and minimize its costs. 

While there are numerous papers on the relation between minimum 

wages and employment, studies on the regulation’s impact on other important 

economic factors, such as firm investments, are less plentiful. Within such 

literature, most papers study the regulation’s impact on labor training 

expenditures (e.g. Becker 1993; Acemoglu and Pischke 2003), and the ones 

investigating its impact on capital expenditures is even scarcer, though this 

research stream has recently been gaining traction as well (e.g. Haepp and Lin 

                                            
1 For example, The Economist (2017) covered the topic as the first article in its Asia section 

for its October 14th issue, even before the article about the upcoming general election in Japan. 



4 

 

2016). The objective of my study is to shed light on how minimum wage 

regulations can be viewed not only as a labor policy tool but also as an 

industrial policy tool by investigating the impact of relative minimum wage 

level on firm investment behavior. To achieve this goal, I explore an empirical 

association between relative minimum wage level and firm investment 

behavior using a large sample of firms located in OECD countries for the 

period 1996 to 2015. I use such an international sample following a 

distinguishing characteristic of the “new minimum wage research” of recent 

years, which has been a shift away from a reliance on time-series variation in 

minimum wages toward the use of cross-section or panel data to identify the 

effect of minimum wage laws. In this context, there has been a renewed 

interest in reassessing the effects of minimum wages in an international 

sample (Neumark and Wascher 2004), since the large variation in minimum 

wage regulations across countries provide researchers with a potentially 

powerful test of the regulation’s effects.  

Figure 1 illustrates the large variation in relative minimum wage 

levels across 26 OECD countries as of 2015. Some may predict that less 

economically developed countries would have higher relative minimum wage 

level in general, since the median wage might not be very far above the 

subsistence level. However, at least for OECD countries this is not the case; 

while Turkey has a ratio of 0.70 as such people may have predicted, Mexico, 

an OECD country with an even lower average GDP per capita, has a ratio of 
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0.37, which is the second lowest among sample countries. The variation is 

large even among relatively more developed OECD countries; while the 

minimum wage in France is 62% of the median wage, it is only 36% in the 

US.2 

Critics of the cross-country approach point to concerns about the 

ability to separate the impact of specific labor market policies from the 

consequences of other economic shocks or policies, as well as to concerns 

about the policy differences across countries which could interact in ways that 

make inferring the effect of any particular policy problematic. I attempt to 

address these concerns by employing the ratio of the minimum wage to 

median wage as my minimum wage variable; this form of the variable 

mitigates potential biases arising from a correlation between the minimum 

wage and economic events that affect wage levels more generally (Neumark 

and Wascher 2004). In addition, I include country- and industry-specific time 

trends in all specifications in order to control for incremental changes in 

dependent variables that are associated with longer-term developments in 

labor force participation or labor demand that are unrelated to changes in a 

country’s minimum wage laws. Finally, I estimate empirical specifications 

                                            
2 However, the ratio for the US, a federal nation, should be more cautiously interpreted 

compared to other centralized nations, as its state and municipal governments have 

autonomies to adopt higher minimum wages above the federal level. In theory, it would be 

ideal to use some type of weighted average for the relative minimum wage level of such 

federal nations, but due to the complexity of this issue, prior literature such as Neumark and 

Wascher (2004) also uses the federal minimum hourly wage divided by median usual weekly 

earnings of full-time employees, quoted from the OECD Minimum Wage Database.  
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that permit the effect of minimum wages to differ with the type of policies 

and institutions present in each country, notably by controlling employment 

protection legislation (EPL), a powerful summary measure of country-

specific labor market regulations developed by Banker et al (2013). 

My empirical tests yield several findings. First, I find that high relative 

minimum wage levels induce firm investment, but only so for the capital 

component of the firm investment account, implying that a compression of 

wages through minimum wages induces an increase in fixed capital 

investments by firms. Second, I document that a higher relative minimum 

wage level enhances labor productivity in terms of both earnings and sales 

measures, possibly due to a higher employee morale or due to the 

management’s efforts to increase labor efficiency. I further show that the 

impact of higher relative minimum wage levels are statistically insignificant 

in firm labor investments but that such minimum wage levels significantly 

weaken the complementarity of labor and capital as the factors of firm 

production in the management point of view. 

This paper contributes to the literature on corporate investment 

behavior and minimum wage regulations in several ways. To the best of my 

knowledge, this is the first international study on the relation between the two 

factors. The above findings enable us to take another view of minimum wage 

regulations’ role in policymaking context; while the implications of minimum 

wage regulations were extensively studied in the labor-related policymaking 
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dimension, this study suggests that the regulations can also be an important 

policy tool, or at least an important confounding factor, in stimulating 

corporate investments, especially when corporate investment has declined 

significantly following the onset of the recent financial crisis (Duchin et al. 

2010). I also attempt to expand this basic dynamic between relative minimum 

wage level and capital investment by introducing the labor investment 

dimension, and show that relative minimum wage level is an important factor 

to be considered in studying the elasticity of substitution between labor and 

capital, an active area of economic research since at least the 1960s. Therefore, 

this paper sheds light on possible future research investigating the complex 

dynamics among labor market regulations, employment, and corporate 

investments. 

My study has management accounting implications as well. Incentive 

compensation is a major research topic in the field of management accounting, 

and based on the two competing theoretical frameworks (agency theory vs. 

behavioral theory), numerous empirical studies have been published on the 

desirability of increasing the pay-for-performance sensitivity of the 

workforce. In this context, minimum wage regulations can be viewed as an 

externally mandated introduction of centrality bias into compensation for 

employee performance, and in this paper, such regulations increase labor 

productivity even in terms of earnings measures when they are more 

restrictive (i.e. higher wage floor). Such results seem to underline the 
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importance of behavioral incentives of employees. 

 The remainder of my paper proceeds as follows. The second section 

reviews the extant literature and develops my research hypotheses. The third 

section explains how I measure my research variables and specifies the 

empirical model used for hypothesis testing. The fourth section presents the 

main empirical results and describes the sample and data sources, and the 

final section concludes the paper. 

2. Literature review and hypothesis development 

Minimum wages and investment 

 The theoretical predictions regarding the effect of an exogenous 

change in the price of labor as a result of an increase in the minimum wage 

differs between standard neoclassical models and noncompetitive models of 

the labor market. Based on standard neoclassical theory, an increase in the 

price of labor induces firms to substitute away from affected workers. The 

effect on capital thus depends on the degree of substitutability or 

complementarity between the two factors of production. For the theoretical 

effect of minimum wage hikes on company training investments, the standard 

human capital model with competitive labor markets based on Becker (1993) 

predicts a negative effect on company training expenditures since workers 

finance their on-the-job training through lower wages. In this case, the 

introduction of a minimum wage reduces the level of training because it 

restricts the pay reductions workers can accept to finance the training (Rosen 
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1972; Feldstein 1973). 

 More recently, noncompetitive models of the labor market have been 

developed in which labor market frictions and asymmetric information lead 

to a wedge between wages and marginal productivity (Acemoglu and Pischke 

1999). In these models, it can be profitable for a firm to retain a worker despite 

the increase in wage costs if it can increase worker productivity through 

investments in capital or training and claim the resulting rents. Contrary to 

the results from traditional models, a compression of wages through 

minimum wages may thus induce an increase in fixed capital investments and 

firm-sponsored training in noncompetitive models (Acemoglu and Pischke 

2003; Pischke 2005). Hybrid models of the labor market that relax the 

assumption of perfect competition generally predict that the incidence of the 

minimum wage varies with the degree of competition and the amount of rents 

that can be allocated. 

 Currently, there is an ongoing debate reinforced by mixed empirical 

evidence about which model provides a better fit for empirical data. For 

example, while Pischke (2005) argues that labor market institutions such as 

unions and minimum wages raise the incentive for firms to invest in lower-

skilled workers’ training and the fixed capital that is associated with their jobs 

based on the contrast between Europe and the US, Haepp and Lin (2016) find 

significantly negative effects of the minimum wage on human capital 

investment rates and no overall effects on fixed capital investment rates in the 
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Chinese setting. Due to these different predictions of the theories and the 

inconsistency of previous results, I posit my first testable hypothesis on the 

effect of minimum wages on firm investment behavior as follows (in null 

form): 

 H1: The relative minimum wage level of a firm’s country is not 

associated with the firm’s investment level. 

 Although the aggregate firm investment measure (frequently defined 

as the sum of capital expenditures, R&D expenditures, and acquisitions in the 

accounting literature) is useful in investigating firm investment behavior as a 

whole, it should be also noted that the individual components of this 

heterogeneous sum are also important in further analyzing firm investment 

behavior, especially in the context of labor market. For example, Pischke 

(2005) notes that the assumption that workers are credit constraint is 

important in arguing that firms, not their workers, make investments in 

countries with greater wage compressions resulting from higher relative 

minimum wage levels. In light of this constraint, the reasoning can be more 

straightforwardly applied to the physical capital investment, where it is easier 

to argue that the costs are solely born by the firm (Acemoglu 2003). Therefore, 

I further divide my overall measure of investment between capital 

expenditure and non-capital expenditure investment as done in Biddle et al. 

(2009) and test the previous null hypothesis again: 

 H2a: The relative minimum wage level of a firm’s country is not 
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associated with the firm’s capital expenditure investment level. 

 H2b: The relative minimum wage level of a firm’s country is not 

associated with the firm’s non-capital expenditure investment level. 

Minimum wages and labor productivity 

 To gain a deeper understanding of the causes behind the relation 

between relative minimum wage level and investment behavior, it is essential 

to study the direct effect of the former on labor productivity. As in the case of 

investment behavior, the direction of the effect is not clear ex ante since 

literature studying the precise relation of interest is scarce, and other related 

literature has produced mixed empirical results. If minimum wage regulations 

are viewed as a mechanism to mandate a certain high level of wage for 

employees, the finding by Abowd et al. (1999) that enterprises which hire 

high-wage workers are more productive may be the prevailing prediction. 

However, the regulations can be also viewed as a mechanism introducing 

wage compression as previously discussed. As wages are the principal 

component of compensation for employee performance, high relative 

minimum wage level may introduce centrality bias into performance 

measurement and ultimately have negative effects on performance (Bol 2011). 

I thus state the third hypothesis as follows (in null form): 

 H3: The relative minimum wage level of a firm’s country is not 

associated with the firm’s labor productivity. 

The impact of minimum wages on the relation between labor 
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and capital investments 

 The elasticity of substitution between labor and capital (σ) has been 

a research topic in economics at least since Arrow et al (1961). Many 

economists have believed that investment has little or no long-run effect on 

employment, following the idea embedded in the Cobb-Douglas production 

function. Layard et al. (2005) assume that labor and physical capital are close 

substitutes, so that variations in wages have a large effect on employment. On 

the other hand, some economists have started to question the assumption that 

σ is equal to unity; for example, Rowthorn (1999) argues that σ is well below 

unity in many cases, and that in such situation, capital investment creates 

employment, viewing the two factors of production as complements rather 

than substitutes. A literature summary by Chirinko (1993) found the elasticity 

estimates varied widely, but were generally small and less than 0.3. 

 However, these two contrasting views on σ have one thing in 

common: both try to estimate the ‘true’ value of σ on a sector (e.g. Behrman 

1972) or country (e.g. Antras 2004) level, but do not consider other factors 

that may affect its magnitude. More recent literature has started to consider 

some important factors affecting σ; for example, Krusell et al. (2000) use a 

neoclassical aggregate production function in which the key feature of the 

technology is capital-skill complementarity. This means that the elasticity of 

substitution between capital equipment and unskilled labor is higher than that 

between capital equipment and skilled labor, implying that labor skill level is 
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an important factor in determining σ. Another example is Raurich et al. (2012), 

which shows that the price markup, reflecting the degree of imperfect 

competition in the product market, drives σ away from one in different 

directions for Spain and the US. In this paper, I argue that minimum wage 

regulations are also an important factor for the elasticity of substitution 

between labor and capital, since high relative minimum wage can decrease 

the flexibility of labor supply through wage compression, reducing its 

comparative advantage as a factor of production versus capital investments. I 

state my fourth testable hypothesis on the impact of minimum wages on the 

relation between labor and capital investments as follows: 

 H4: The relative minimum wage level of a firm’s country is 

negatively associated with the complementarity of labor and capital 

investments. 

3. Research design 

 In this section, I present the models used to test the association 

between relative minimum wage level and investment. I employ the 

specification based on the investment sensitivity model from Fazzari et al 

(1988). Since they explain firms’ investment using growth opportunity and 

financing constraints, many subsequent studies have adopted this 

methodology to investigate various topics affecting investment sensitivity 

such as leverage, ownership, and labor union strength (e.g. Lang et al. 1996; 

Cho 1998; Cho et al. 2017), even though a controversy exists over the validity 
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of this model (Kaplan and Zingales 1997). I regress the following 

specification for each country-industry (e.g. Chen et al. 2011) with at least 10 

observations in a given year to identify my measure of abnormal investment, 

where Investment Measures include Investment, Capex, Noncapex, R&D, 

Acquisitions, Depreciation, and NetHire: 

𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑠𝑖,𝑡+1 = 𝑎0 + 𝑎1𝑄𝑖,𝑡 + 𝑎2𝐶𝐹𝑂 𝑇𝐴𝑖,𝑡⁄ +

𝑎3𝑆𝑎𝑙𝑒𝑠𝐺𝑟𝑜𝑤𝑡ℎ𝑖,𝑡 + 𝑒𝑖,𝑡+1, (1) 

where Q is Tobin’s q, estimated as the market value of equity minus the book 

value of equity plus the book value of assets scaled by the book value of assets, 

and CFO/TA is cash flow from operations scaled by lagged total assets (all 

the independent variables are lagged by one year compared to the dependent 

variables). I add sales growth to the basic investment sensitivity model to 

capture the effect of growth opportunity more precisely (e.g. Cho et al. 2017). 

An abnormal investment measure is defined as the estimated residual from 

Equation (1). 

 I investigate the effect of relative minimum wage levels on future 

abnormal investments by estimating OLS regressions for Equation (2): 

𝐴𝑏𝑛𝑜𝑟𝑚𝑎𝑙 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑖,𝑡+1 = 𝑏0 + 𝑏1𝑀𝑊𝑅𝑎𝑡𝑖𝑜𝑖,𝑡 + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑖,𝑡 +

∑ 𝑌𝑒𝑎𝑟 + ∑ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 + ∑ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝑒𝑖,𝑡+1, (2) 

where Abnormal Investments represent estimated residuals from Equation (1), 

and MWRatio is the fraction of minimum wage level to median wage level. 

For firm-level controls, firm size (Log(Assets)), the book-to-market ratio 
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(B/M), cash margin (CFO/Sales), operating cycle (OperCycle), asset 

tangibility (Tangibility), loss dummy (Loss), standard deviation of cash flow 

from operations, sales, and investment (SDCFO, SDSales, SDInvestment, 

respectively), dividend payment dummy (Dividend), distress dummy 

(Distress), and sales growth (SalesGrowth) are included as done in Biddle et 

al (2009), and for country-level controls, I include employee protection 

legislation (EPL) and real GDP growth (GDPGrowth) as done in the 

international study by Banker et al (2013). Finally, I include Year, Country, 

and Industry, which are a series of dummy variables for each year, country, 

and industry represented in the sample. This is to control for the unobserved 

factors that may influence relative minimum wage level and investment 

incentives/constraints to different degrees across countries, industries, and 

years. The detailed variable definitions are in Table 1. 

4. Empirical results 

Data description 

 I use data from Compustat (Global and North America) for publicly 

listed non-financial firms in the 25 OECD countries for the years 1996-2015.3 

Since some control variables in the regressions require three years of prior 

data to be computed, the actual sample period begins in 1999 or 2000, 

depending on whether the relation to be analyzed has a year lead-lag or is 

                                            
3 For most Eastern European countries in Global Compustat, data are available only for 1996 

onwards. 
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contemporaneous. I control for inflation using country-specific GDP deflators. 

Data on minimum wages are available from the OECD for countries in which 

a national minimum wage is set by statue or by national collective bargaining 

agreement.4 In all cases, the minimum wage measure is defined as the ratio 

of the nominal value of the minimum wage to a median wage. This is one of 

the standard indicators used in the literature on minimum wages and is 

intended to measure the extent to which the minimum wage cuts into the wage 

distribution (Neumark and Wascher 2004). The observations are deleted if the 

data on minimum wage ratios or on the main variables used in my analyses 

are missing. I also discard firm-years if lagged total assets, which is widely 

used as the scaling factor for many variables, is negative. For firm 

performance tests employing dependent variables such as ROA, which is 

particularly sensitive to problems associated with using a small denominator, 

I further exclude observations with lagged total assets smaller than USD 10 

million (e.g. Konchitchki 2011, Curtis et al. 2015). To alleviate concerns over 

potential problems arising from the existence of extreme outliers, I winsorize 

observations that fall within the top and bottom 1 percent of the annual 

empirical distributions of my major research variables. I follow the standard 

procedure of dropping financial firms. After these sample selection criteria, I 

                                            
4 As of 2016, these countries include Australia, Belgium, Canada, Chile, the Czech Republic, 

Germany, Spain, Estonia, France, the United Kingdom, Greece, Hungary, Ireland, Israel, 

Japan, Korea, Luxembourg, Mexico, the Netherlands, New Zealand, Poland, Portugal, 

Slovakia, Slovenia, Turkey, and the United States. However, Germany is excluded from the 

sample since a national minimum wage was introduced in the final sample year (2015). 
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have a final sample of 114,542 firm-years, 18,850 unique firms, and 25 

countries for the analysis with the largest number of observations, and the 

numbers are slightly reduced as the data requirements become more stringent 

for other analyses. 

 Table 2 provides summary statistics for the full sample. As for the 

main interest variables, the mean (median) value of the minimum wage ratio 

is 40.4 percent (37.5 percent). For the average (median) firm, the investment 

comprises 9.1 percent (5.5 percent) of lagged total assets. Among the 

investment account items, the capital expenditure comprises 5.5 percent (3.1 

percent) of lagged total assets for the average (median) firm. The average 

(median) percentage change in the number of employees is 4.8 percent (1.3 

percent), which is similar to the 5.4 percent (1.6 percent) reported in Pinnuck 

and Lillis (2007) and to the 5.9 percent (2.0 percent) in Jung et al. (2014). 

Minimum wages and investment 

 My first null hypothesis states that the level of a firm’s investment is 

not related to the relative minimum wage level of the firm’s country. I test H1 

by regressing the various investment accounts using Equation (2). The results 

are reported in Table 3. Columns (1) and (2) report the results from OLS 

regressions from Equation (2) when the dependent variable is Investment and 

AbInvestment, respectively. The coefficients on MWRatio are significantly 

positive, which is 0.076 (p-value < 0.01) and 0.096 (p-value < 0.01) in 

Columns (1) and (2), respectively. The results indicate that high relative 
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minimum wage levels induce investment, rejecting the null hypothesis of H1. 

 After documenting the positive relation between relative minimum 

wage level and investment, I decompose the overall investment into two 

components into Capex and Noncapex and re-estimate the main model using 

these two measures (Biddle et al. 2009). Columns (3) and (4) report the results 

from OLS regressions from Equation (2) when the dependent variable is 

Capex and AbCapex, and Columns (5) and (6) report the results when the 

dependent variable is Noncapex and AbNoncapex. The results consist a sharp 

contrast: while the coefficients on MWRatio are significantly positive for the 

raw and abnormal capital investment measure, they are not statistically 

significant for the raw and abnormal non-capital investment measure. The 

results using Depreciation and AbDepreciation, which are alternative 

measures for firm capital investment behavior, as the dependent variables are 

summarized in Columns (7) and (8), and are qualitatively similar to the ones 

in Columns (3) and (4). The results indicate that high relative minimum wage 

levels induce only the capital component of the firm investment account,5 

rejecting the null hypothesis of H2a but failing to do so for H2b. 

Minimum wages and labor productivity 

                                            
5 This result contrasts with Haepp and Lin (2016), who find that the minimum wage has no 

overall effects on fixed capital investment rates in the Chinese setting. While China’s 

institutional settings differ greatly from the ones of most OECD countries, other 

methodological differences could have produced the contrasting results. For example, while 

my study uses the ratio of country-level minimum wage to median wage as the main 

independent variable, the Chinese study uses an indicator variable, which takes the value of 

1 if the county-level minimum wage exceeds the firm’s average wage and 0 otherwise, as the 

main independent variable. 
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 After documenting the positive relation between relative minimum 

wage level and firms’ capital investment, I move on to examine whether 

relative minimum wage level directly affects firms’ labor productivity. 

Following Gibbs et al. (2004), I include contemporaneous sales growth and 

change in employment as control variables to control for trends in 

performance that might affect employee productivity.6 In light of this new 

control variable composition, I analyze contemporaneous relations in this 

subsection unlike in other subsections where I investigate lead-lag relations. 

 For the regressions of Table 4, the estimated coefficients on MWRatio 

is positive and significant, indicating that higher relative minimum wage level 

enhances labor productivity. A surprising result is that the relation is stronger 

for earnings labor productivity, which takes labor costs into account for 

measuring productivity, than for sales labor productivity. These results seem 

to suggest that concerns about the potential negative effect of increased labor 

cost, following an increase in minimum wage, on firm performance could 

have been exaggerated. 

The impact of minimum wages on the relation between labor 

and capital investments 

                                            
6 It is important to control for the change in employment, since otherwise the increase in 

labor productivity can be interpreted as potentially coming from the denominator effect 

(decrease in the number of employees following an increase in the relative minimum wage 

level), rather than the numerator effect (increase in firm sales or earnings). Also, the results 

from Table 5 (to be explained in more detail in the next subsection), which show that 

MWRatio is not related to AbNetHire, indicate that any relation between MWRatio and the 

labor productivity measures is largely attributable to the numerator effect. 
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 In this subsection, I examine whether and how relative minimum 

wage level affects the dynamic between firms’ labor and capital investment 

behavior. I interact MWRatio with abnormal investment accounts and add this 

interaction term to the main relation between labor and capital investments. 

 The results are reported in Table 5. The proxy for labor investment is 

AbNetHire in both Columns (1) and (2). For the main effects, the coefficients 

on abnormal capital expenditure, non-capital expenditure, and acquisitions 

are significantly positive, and the one on abnormal capital expenditure is the 

largest in magnitude (1.438 when contrasted to the aggregate non-capital 

expenditure and 1.478 when contrasted to separate R&D and acquisition 

accounts); however, the coefficients on relative minimum wage level are 

statistically insignificant in both columns. This insignificance indicates that 

the relation between minimum wages and employment may not be as intuitive 

as asserted in the standard neoclassical labor market models. 

 Moving on to the interaction terms, I document that only the 

coefficient on the interaction term for abnormal capital expenditure is 

significantly negative, whereas the ones on other interaction terms are either 

positive or statistically insignificant. This implies that the positive relation 

between firms’ labor and capital investments is significantly weakened by 

high relative minimum wage levels, unlike the positive relation between labor 

and non-capital investments. These results suggest that high relative 

minimum wage levels significantly weaken the complementarity of labor and 
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capital as factors of firm production. 

The impact of minimum wages on the relation between 

investment and firm performance 

 So far I have investigated the roles played by relative minimum wage 

level and investment accounts in various firm operation contexts, but an 

important remaining dimension is their roles in future firm performance. If 

higher relative minimum wage levels induce firms to invest more to either 

utilize or gradually replace their workforce, this implies that the relation 

between relative minimum wage level per se and firm performance may not 

be as intuitive as suggested in neoclassical models. Therefore, I conduct an 

additional analysis on the impact of minimum wages on the relation between 

investment and firm performance. 

 The results are presented in Columns (1), (2), and (3) of Table 6, 

where the dependent variable is ROA, CFO/TA, and ATO respectively. In all 

cases, the coefficients on MWRatio * Investment are significantly positive, 

whereas the ones on Investment are significantly negative. These results mean 

that the consequence of corporate investment is more likely to contribute to 

firms’ profitability and efficiency under higher relative minimum wage levels, 

probably because such level of minimum wages alleviate managers’ resource 

misallocations by constraining overinvestment. The coefficients on MWRatio 

are either statistically insignificant or only weakly significant in all three 

cases, suggesting that contexts are important in understanding the labor 
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regulation’s effect on firm performances, and that firms’ ability to make 

different investment decisions to maintain profitability and efficiency even 

under relatively high minimum wage levels should not be underestimated. 

5. Conclusion 

 In this paper, I investigate the complex dynamics among minimum 

wage regulations, firm investment behavior, and firm performance using a 

large sample of firms located in OECD countries for which precise ratios of 

the minimum wage to median wage are available. I find that the level of 

investment increases with the relative minimum wage level of the country in 

which the firm is located, but only so for the capital component of the 

investment account. I also report that the impact of higher relative minimum 

wage level is statistically insignificant in firm labor investments, but 

significantly weakens the complementarity of labor and capital as factors of 

firm production, and induces more efficient corporate investment. 

 The paper’s results are consistent with the view that market frictions 

and asymmetric information drive labor market away from the competitive 

equilibrium and create a wedge between wages and marginal productivity 

(Acemoglu and Pischke 1999). My empirical evidence shows that firms 

choose to retain employees in spite of the increase in wage costs if they can 

increase worker productivity through capital investments and claim the 

resulting rents. Wage compressions created by minimum wages thus increase 

fixed capital investments in my sample of OECD firms. On the other hand, 
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my results also imply that when minimum wage regulations are more 

stringent, the flexibility of labor supply decreases, and firms view their two 

principal factors of production – labor and capital – increasingly as substitutes 

rather than complements. 

 Like other empirical studies, my research has limitations. Although 

employee salary and wage expenditure is another important measure of labor 

investment by firms, this dimension has not been explored due to the lack of 

data for my international sample. I believe future empirical research focusing 

on economies which have comprehensive salary expenditure data for its listed 

firms (e.g. Korea) would further enrich our understanding of the impact of 

minimum wage regulations on firm labor investment behavior. Moreover, I 

explore only OECD economies in this study to mitigate the influence of 

structural differences in economies resulting from different stages of 

economic development and to ensure coherent data collection criteria, but this 

also results in the exclusion of many economies which are lower in their 

development stage but have significant weights in the global economy, such 

as China, India, and Brazil. Since minimum wage regulations play a more 

powerful role in such developing countries as a policy tool to reduce poverty 

and contain inequality, future research which includes such economies in their 

sample or exclusively focuses on developing countries in studying the 

implications of minimum wage regulations could produce interesting results 

which are more powerful or even in different directions from the results of 
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studies on developed economies. Finally, the institutional details of the 

minimum wage regulations are yet to be explored; while this preliminary 

research only focuses the level at which minimum wages are set, other aspects 

of the regulations, such as the extent of legal coverage and the degree of 

compliance, are also important factors to be considered in studying the 

economic and social impact of minimum wage regulations (Belser and Rani 

2015). An interesting area for future research would be to examine the role of 

these institutional details on labor market and firm investment behavior. 
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FIGURE 1 

OECD minimum-to-median wages, 2015 
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TABLE 1 

Variable definitions 

Variable Definitions 

MWRatio 
relative minimum wage level measured as the ratio of the nominal value of the minimum 

wage to a median wage following OECD (2017); 

Investment 
(capital expenditures + R&D expenditures + acquisitions - sales of PPE) scaled by lagged 

total assets; 

Capex capital expenditures scaled by lagged total assets; 

Noncapex (R&D expenditures + acquisitions) scaled by lagged total assets; 

R&D R&D expenditures scaled by lagged total assets; 

Acquisitions acquisitions scaled by lagged total assets; 

Depreciation depreciation and amortization scaled by lagged total assets; 

Log(SalesLP) natural logarithm of (sales divided by the number of employees); 

EarningsLP income before extraordinary items divided by the number of employees; 

NetHire percentage change in the number of employees from the previous year to the current year; 

ROA income before extraordinary items divided by lagged total assets; 

ATO sales divided by lagged total assets; 

Q 
Tobin's q, estimated as the market value of equity minus the book value of equity plus the 

book value of assets scaled by the book value of assets; 

CFO/TA operating cash flow divided by lagged total assets; 

EPL 

aggregate index of employment protection legislation (EPL) as defined in Banker et al. 

(2013). Missing value for a particular sample country-year is replaced by the closest time-

series value in the OECD (2017) data; 

GDPGrowth real GDP growth; 

Log(Assets) natural logarithm of total assets; 

B/M book value of equity to the market value of equity; 

CFO/Sales operating cash flows divided by sales; 

OperCycle 
average accounts receivables (scaled by sales) + average inventory (scaled by cost of goods 

sold); 

Tangibility PPE divided by total assets; 

Loss an indicator variable that equals 1 if net income is negative, and 0 otherwise; 

SDCFO standard deviation of operating cash flows scaled by lagged total assets for years t-3 to t-1; 

SDSales standard deviation of sales scaled by lagged total assets for years t-3 to t-1; 

SDInvestment standard deviation of Investment scaled by lagged total assets for years t-3 to t-1; 

Dividend an indicator variable that equals 1 if the firm paid dividends, and 0 otherwise; 

Distress 
an indicator variable that equals 1 if the Altman's (1968) Z-score is below 1.81, and 0 

otherwise; 

SalesGrowth the annual change in sales deflated by lagged sales. 
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TABLE 2 

Summary statistics 

Variable Mean Std. Q1 Median Q3 

MWRatio 0.404 0.087 0.341 0.375 0.446 

Investment 0.091 0.111 0.024 0.055 0.112 

Capex 0.055 0.075 0.014 0.031 0.064 

Noncapex 0.054 0.113 0.000 0.006 0.052 

R&D 0.034 0.078 0.000 0.000 0.026 

Acquisitions 0.018 0.065 0.000 0.000 0.000 

Depreciation 0.043 0.079 0.021 0.035 0.054 

Log(SalesLP) 5.623 0.941 5.106 5.585 6.145 

EarningsLP -28.450 219.253 -6.044 6.265 20.476 

NetHire 0.048 0.256 -0.043 0.013 0.094 

ROA -0.013 0.169 -0.029 0.025 0.065 

ATO 1.059 0.793 0.521 0.913 1.394 

Q 1.646 1.391 0.935 1.207 1.789 

CFO/TA 0.050 0.160 0.010 0.068 0.123 

EPL 0.895 0.788 0.253 0.585 1.146 

GDPGrowth 1.825 2.205 1.360 2.063 3.084 

Log(Assets) 5.795 1.941 4.333 5.634 7.061 

B/M 0.942 0.927 0.367 0.668 1.184 

CFO/Sales -0.269 2.378 0.015 0.068 0.137 

OperCycle 0.417 0.416 0.200 0.326 0.494 

Tangibility 0.295 0.242 0.093 0.237 0.439 

Loss 0.312 0.463 0.000 0.000 1.000 

SDCFO 0.081 0.153 0.021 0.041 0.081 

SDSales 0.378 1.140 0.058 0.124 0.272 

SDInvestment 0.053 0.124 0.007 0.017 0.043 

Dividend 0.476 0.499 0.000 0.000 1.000 

Distress 0.328 0.469 0.000 0.000 1.000 

SalesGrowth 0.127 0.575 -0.054 0.041 0.158 
This table presents summary statistics for the variables used in the analyses. 

See Table 1 for variable definitions. 
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TABLE 3 

The relation between relative minimum wage level and investment 
 (1) (2) (3) (4) 
 Dep. Var. = Investment Dep. Var. = AbInvestment Dep. Var. = Capex Dep. Var. = AbCapex 
 Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value 

MWRatio 0.076 *** 2.57 0.096 *** 3.72 0.078 *** 2.71 0.074 ** 2.35 

EPL -0.008  -0.75 -0.010  -1.05 -0.006  -0.60 -0.009  -0.97 

GDPGrowth 0.000  0.65 -0.001  -1.18 0.000  0.21 -0.001  -1.20 

Log(Assets) -0.006 *** -4.22 -0.003 ** -2.30 -0.002 *** -3.65 -0.001 *** -2.58 

B/M -0.023 *** -3.98 -0.009 ** -1.98 -0.011 *** -5.38 -0.004 * -1.69 

CFO/Sales -0.005 ** -2.41 -0.002  -1.24 0.000 *** 4.39 0.001 *** 5.09 

OperCycle -0.009  -1.64 -0.005  -0.73 0.003 *** 2.78 0.003 ** 2.43 

Tangibility 0.062 *** 8.02 0.057 *** 6.89 0.109 *** 8.16 0.088 *** 5.17 

Loss 0.010 ** 2.26 0.001  0.64 -0.008 *** -7.48 -0.006 *** -4.07 

SDCFO -0.025 *** -2.94 -0.055 *** -7.39 -0.024 *** -4.23 -0.026 *** -4.46 

SDSales -0.026 *** -17.17 -0.015 *** -5.22 -0.003 ** -2.47 -0.002 ** -2.54 

SDInvestment 0.245 *** 8.10 0.198 *** 8.44 0.093 *** 3.19 0.084 *** 3.39 

Dividend -0.012 *** -4.00 -0.014 *** -3.33 -0.007 *** -2.66 -0.006 *** -3.44 

Distress -0.007 ** -2.41 -0.003  -0.94 -0.014 *** -10.10 -0.010 *** -6.80 

SalesGrowth 0.006 *** 4.06 0.001  1.16 0.005 *** 4.37 0.003 ** 2.07 

Year Yes   Yes   Yes   Yes   

Industry Yes   Yes   Yes   Yes   

Country Yes   Yes   Yes   Yes   

Obs. 111,238   111,238   111,238   111,238   

Adj. R2 0.344     0.101     0.368     0.109     
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 (5) (6) (7) (8) 
 Dep. Var. = Noncapex Dep. Var. = AbNoncapex Dep. Var. = Depreciation Dep. Var. = AbDepreciation 
 Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value 

MWRatio 0.048  0.61 0.066  1.05 0.025 * 1.81 0.029 ** 2.14 

EPL 0.001  0.10 0.002  0.31 -0.006  -0.84 -0.006  -1.04 

GDPGrowth -0.000  -0.03 -0.000  -0.60 0.000  0.15 -0.000  -0.03 

Log(Assets) -0.002 ** -2.14 -0.000  -0.61 -0.001 * -1.81 -0.001  -1.54 

B/M -0.014 *** -2.68 -0.006 ** -2.05 -0.004 *** -6.25 -0.002 *** -4.91 

CFO/Sales -0.005 ** -2.55 -0.003 ** -2.13 0.001 *** 3.64 0.001 *** 5.11 

OperCycle -0.015 ** -2.23 -0.010  -1.45 -0.005 *** -12.79 -0.004 *** -15.25 

Tangibility -0.065 *** -5.45 -0.052 *** -3.09 0.058 *** 6.77 0.050 *** 4.64 

Loss 0.007 *** 3.46 -0.002  -1.09 0.005 *** 3.17 0.005 *** 5.55 

SDCFO -0.000  -0.02 -0.022 *** -2.82 0.004 ** 2.16 0.002  0.69 

SDSales -0.017 *** -4.69 -0.010 *** -2.81 0.001  1.52 0.001 *** 3.39 

SDInvestment 0.130 *** 5.42 0.094 *** 4.30 0.017 *** 4.98 0.015 *** 5.42 

Dividend -0.007 *** -3.99 -0.010 *** -3.05 -0.001 ** -2.04 -0.000  -1.24 

Distress 0.003  1.57 0.002  1.04 -0.000  -0.23 0.001  1.23 

SalesGrowth 0.002 ** 2.50 -0.001 ** -2.20 0.000  0.60 0.000  0.89 

Year Yes   Yes   Yes   Yes   

Industry Yes   Yes   Yes   Yes   

Country Yes   Yes   Yes   Yes   

Obs. 111,238   111,238   111,332   111,332   

Adj. R2 0.278     0.052     0.279     0.120     
*, **, *** Indicate significance at the two-tailed 10 percent, 5 percent, and 1 percent levels, respectively. 

This table presents the results for the effect of relative minimum wage level on firms' investment. Column (1) to (8) present the results from OLS regressions of 

corporate investment against the relative minimum wage level and other determinants. t-values are based on standard errors adjusted for heteroscedasticity using 

country- and year-clustering (Cameron et al. 2011). The model includes industry fixed-effects based on the Fama-French (1997) 48 industry classfications. Coefficients 

on year, industry, and country dummies are not reported for brevity. 

See Table 1 for variable definitions. 
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TABLE 4 

The relation between relative minimum wage level and labor productivity 
 (1) (2) 
 Dep. Var. = Log(SalesLP) Dep. Var. = EarningsLP 
 Coeff. t-value Coeff. t-value 

MWRatio 0.840 * 1.73 128.242 *** 2.91 

EPL -0.124  -1.13 -10.081  -0.40 

GDPGrowth -0.002  -0.25 -0.140  -0.10 

SalesGrowth 0.177 *** 14.20 5.095  1.39 

NetHire -0.396 *** -13.26 30.992 *** 6.34 

Investment -0.055  -0.72 73.999 *** 4.06 

Log(Assets) 0.078 *** 7.58 2.759 ** 2.32 

B/M -0.019 *** -27.50 -4.577  -1.35 

SDCFO 0.307 *** 3.25 -3.961  -0.16 

Distress 0.031  1.04 -7.375 * -1.66 

ROA 1.067 *** 13.98 449.914 *** 10.76 

Year Yes   Yes   

Industry Yes   Yes   

Country Yes   Yes   

Obs. 108,312   108,312   

Adj. R2 0.373     0.400     
*, **, *** Indicate significance at the two-tailed 10 percent, 5 percent, and 1 percent levels, respectively. 

This table presents the results for the effect of relative minimum wage level on employee productivity. 

Columns (1) and (2) present the results from OLS regressions of employee productivity against the relative 

minimum wage level and other determinants. t-values are based on standard errors adjusted for 

heteroscedasticity using country- and year-clustering (Cameron et al. 2011). The model includes industry 

fixed-effects based on the Fama-French (1997) 48 industry classifications. Coefficients on year, industry, and 

country dummies are not reported for brevity. 

See Table 1 for variable definitions. 
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TABLE 5 

The impact of minimum wages on the relation between labor and capital 

investments 
 (1) (2) 
 Dep. Var. = AbNetHire Dep. Var. = AbNetHire 
 Coeff. t-value Coeff. t-value 

MWRatio -0.009  -0.09 -0.004  -0.04 

EPL -0.050  -1.39 -0.049 * -1.72 

GDPGrowth -0.002  -1.01 -0.002  -0.89 

AbCapex 1.438 *** 7.68 1.478 *** 7.92 

AbNoncapex 0.272 ** 2.61    

AbR&D    0.003  0.02 

AbAcquisitions    0.637 *** 4.75 

MWRatio * AbCapex -1.180 ** -2.09 -1.308 ** -2.29 

MWRatio * AbNoncapex 0.699 ** 2.37    

MWRatio * AbR&D    0.319  0.89 

MWRatio * AbAcquisitions    1.166 *** 2.80 

Log(Assets) -0.000  -0.37 -0.002 ** -2.12 

B/M -0.002  -0.52 -0.004  -0.95 

CFO/Sales 0.002 *** 2.82 -0.000  -0.30 

OperCycle 0.016 ** 1.97 0.010 ** 2.26 

Tangibility -0.078 *** -4.51 -0.083 *** -4.45 

Loss -0.043 *** -12.43 -0.035 *** -10.48 

SDCFO 0.025 *** 2.98 0.015  1.27 

SDSales 0.015 ** 2.40 0.007  1.14 

SDInvestment -0.061 *** -2.81 -0.006  -0.32 

Dividend 0.000  0.09 -0.002  -0.28 

Distress -0.031 *** -3.95 -0.025 *** -4.55 

SalesGrowth 0.029 *** 4.80 0.027 *** 4.55 

Year Yes   Yes   

Industry Yes   Yes   

Country Yes   Yes   

Obs. 90,979   90,979   

Adj. R2 0.156     0.186     

*, **, *** Indicate significance at the two-tailed 10 percent, 5 percent, and 1 percent levels, respectively. 

This table presents the results for the impact of minimum wages on the relation between labor and capital 

investments. Columns (1) and (2) present the results from OLS regressions of labor investment against the 

relative minimum wage level and other determinants. t-values are based on standard errors adjusted for 

heteroscedasticity using country- and year-clustering (Cameron et al. 2011). The model includes industry 

fixed-effects based on the Fama-French (1997) 48 industry classifications. Coefficients on year, industry, 

and country dummies are not reported for brevity. 

See Table 1 for variable definitions. 
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TABLE 6 

The impact of minimum wages on the relation between investment and firm performance 
 (1) (2) (3) 
 Dep. Var. = ROA Dep. Var. = CFO/TA Dep. Var. = ATO 
 Coeff. t-value Coeff. t-value Coeff. t-value 

MWRatio 0.088 * 1.86 -0.026  -0.92 -0.123  -0.93 

Investment -0.224 *** -4.64 -0.158 *** -5.74 -0.806 *** -7.62 

MWRatio * Investment 0.421 *** 3.56 0.343 *** 4.70 0.760 *** 2.76 

EPL -0.020 * -1.82 -0.005  -0.74 -0.009  -0.44 

GDPGrowth -0.000  -0.58 -0.000  -0.85 -0.003 ** -2.27 

Log(Assets) 0.008 *** 4.92 0.007 *** 8.02 -0.019 *** -5.79 

B/M -0.010 *** -5.74 -0.002 * -1.93 -0.023 *** -7.45 

SDCFO -0.043 *** -7.01 -0.035 *** -5.25 -0.208 *** -5.28 

Distress -0.024 *** -4.84 -0.022 *** -4.63 -0.033 *** -6.15 

Lagged dependent var. 0.509 *** 23.48 0.539 *** 31.70 0.795 *** 37.92 

Year Yes   Yes   Yes   

Industry Yes   Yes   Yes   

Country Yes   Yes   Yes   

Obs. 114,542   114,333   114,537   

Adj. R2 0.506     0.534     0.819     
*, **, *** Indicate significance at the two-tailed 10 percent, 5 percent, and 1 percent levels, respectively. 

This table presents the results for the impact of minimum wages on the relation between investment and firm performance. Column (1) to (3) present the results 

from OLS regressions of performance measures against the relative minimum wage level and other determinants. t-values are based on standard errors adjusted for 

heteroscedasticity using country- and year-clustering (Cameron et al. 2011). The model includes industry fixed-effects based on the Fama-French (1997) 48 industry 

classifications. Coefficients on year, industry, and country dummies are not reported for brevity. 

See Table 1 for variable definitions. 
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국문초록 

 

최저임금과 기업투자활동에 대한 국가 간 비교 연구 

 
본 연구는 OECD 회원국의 상장기업 데이터를 사용하여 최저임금의 상

대적 수준과 기업투자활동의 관계를 검토한다. 최저임금의 상대적 수준

은 기업투자와 양의 관계를 갖지만, 이는 투자계정 중 자본적 지출 계정

에 한해 나타난다. 최저임금이 상대적으로 높을 때 기업의 노동투자는 

영향을 받지 않지만, 기업 입장에서 자본과 노동을 보완재가 아닌 대체

재로 보는 경향이 나타나게 된다. 선행연구가 주로 최저임금과 기업의 

노동투자 간 관계를 주목한 것에 반해, 본 연구는 최저임금이 기업의 자

본투자에도 실질적인 영향을 미친다는 것을 보인다는 점에서 그 의의를 

갖는다. 

 

주요어 : 최저임금, 투자, 고용, 자본과 노동 간 대체탄력성 

학   번 : 2014-20482 
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