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Abstract

:

Panel data show that between 2001 and 2014 Norwegian industries’ increasing aggregated operating profits per employee increased average wages and wage inequality. The data imply that increasing profits, perhaps unsurprisingly, induce a wage premium. The data further imply that employees earning high incomes at the outset had the highest wage increase percentage-wise. Decreasing operating profits per employee had opposite but less robust effects on average wages and wage inequality. Panel data Granger causality tests finally showed that average wages, but not wage inequality, reversely and positively affect operating profits per employee.
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1. Introduction


It is perhaps not far-fetched to assume that increasing operating profits induce a wage premium, as indicated by empirical research (Arai 2003; Arai and Heyman 2009; Blanchflower et al. 1996; Estevao and Tevlin 2003; Knight and Li 2005), but will it be equally shared among employees earning high or low incomes at the outset? In other words, do, for instance, employees earning high incomes at the outset receive a higher wage premium percentage-wise than their colleagues earning lower wages, or is it the other way round? Moreover, assuming that increasing profits induce a wage premium, and percentage-wise, particularly among employees earning high incomes at the outset, will the reverse happen if the operating profits decrease? These are some of the questions we address in this commentary, and, overall, we aim to assess if increasing or decreasing operating profits per employee affects average wages and wage inequality. Using Granger causality tests, we also aim to assess if average wages and wage inequality reversely affect operating profits per employee.



To study our research questions, we analysed a panel dataset of Norwegian industries’ aggregated operating profits per full-time employee between 2001 and 2014. In addition, we analysed full-time employees’ average wages as an indicator of an eventual wage premium and the Gini coefficients of their distribution as an indicator of wage inequality.



There is an extensive amount of literature discussing the prevalence of wage inequality and what may cause it (e.g., Acemoglu 1998; Akerman et al. 2013; Autor et al. 2008; Bentzen and Tung 2020; Deininger and Squire 1996; Feenstra and Hanson 1996; Heathcote et al. 2010; Hong et al. 2020; Juhn et al. 1993; Kambourov and Manovskii 2009; Kim and Sakamoto 2008; Lemieux 2008; Moretti 2013; Verhoogen 2008), but we have not seen studies explicitly examining if it is a function of profitability in industries. The literature, nonetheless, has addressed the link between firm performance and top management compensation, which taps into the concept of wage inequality (for a seminal contribution, see Beatty and Zajac 1994). Conversely, and in line with the agency argument addressed by Beatty and Zajac (1994), the literature has also discussed if top management compensation increases performance, but empirically this link has been proven weak or absent (Jensen and Murphy 1990; Kerr and Bettis 1987). Similar research at a national level has shown that increasing economic inequality decreases national growth and development (Berg et al. 2018; Voitchovsky 2005), but the effect is the opposite if the inequality increases among those with the highest income at the outset (Voitchovsky 2005). The latter finding is in line with studies asserting that technological progress, capital accumulation, and revenues from exports of natural resources propel economic modernisation (Sadik-Zada 2020; Sadik-Zada 2021). Other research has shown that growth at a national level does not reduce inequality, but it reduces poverty at a national level (Deininger and Squire 1996). In addition, a recent study has shown that profitability in the national economy increases wage inequality (Elgin et al. 2020). Finally, we have noted that research indicates a positive link between profitability in the economy and wages earned by the employees (Arai 2003; Arai and Heyman 2009; Blanchflower et al. 1996; Estevao and Tevlin 2003; Knight and Li 2005).



Altogether, research indicates that profitability increases wages and wage inequality (Elgin et al. 2020), but the literature is less consistent concerning the potential effect wage inequality has on growth at a firm or a national level. Responding to this inconsistency, we examined if wage inequality reversely affects profits at an industry level, which we have not seen been done before in previous studies. Likewise, we have not seen previous studies simultaneously illuminate whether increasing or decreasing operating profits affects average wages and wage inequality, i.e., the distribution of wages among employees earning high or low incomes at the outset. Research further indicates that wages stimulate job satisfaction or motivation (e.g., Card et al. 2012), but we do not know if it will further affect operating profits at an industry level, which we examine in this study. Taken together, we argue that our study in its novelty fills important research gaps in the scholarly literature.




2. Methodology


To study our research questions, we constructed a panel dataset using Norwegian employee-level data linked with enterprise- and industry-level data. The unit of analysis was industry i (digit-two NACE code) at year t (t = 2001–2014).1



To estimate wage inequality in industry i at year t, we used the Gini coefficient of wages earned by full-time employees. According to Statistics Norway, wages include salaries, fees, other allowances, sickness benefits, maternity, and adoption benefits. It was important to include eventual sickness benefits, maternity, and adoption benefits as they are compensations received when an employee cannot work (if not included, wages in certain industries would be artificially affected by relatively high or low work absentee).



Criteria for inclusion of wages in the calculation were that an employee was reported with positive income in year t and was a full-time employee in the same enterprise at year t and t−1. We studied average wages in industry i at year t by using the same data of full-time employees. For each year, we divided nominal wages on Statistics Norway’s wage index (2001 set to 1).



To estimate industry i’s aggregated operating profits per full-time employees at year t, we first summarised the operating profits for each enterprise in the industry at year t. Afterward, we divided the summarised operating profits by the sum of full-time employees in the industry at year t and finally divided it by the consumer price inflator from Statistics Norway (2001 set to 1). Criteria for an enterprise to be included in the calculation were that in year t it had positive operating revenues and had data on operating profits (positive or negative).



As operating profits per employee, ceteris paribus, increase if employment decreases, and vice versa, we included employment as a control variable. To estimate employment in industry i at year t, we first used the number of full-time employees at year t and divided the measure by the average number of full-time employees for all time periods the industry was included in the data. The reason for the division was to account for large differences in employment across industries.



To avoid the inclusion of very small industries in the panel, which may have induced relatively strong fluctuations and extreme values, for instance, due to mergers and acquisitions within and between industries, we included industries at year t with at least 1000 full-time employees and 100 enterprises. Criteria for an enterprise to be counted were that in year t it had positive operating revenues and reported operating profits (positive or negative).




3. Results


We analysed the panel in Stata 15. To enable comparisons between the dependent variables, we log-transformed them by using the natural logarithm. In all models, we included year dummies as controls.



Table 1 reports estimates using industry-fixed effects regressions with robust standard errors that account for potential within-industry autocorrelation and heteroscedasticity. Model 1A showed that increasing operating profits per employee (operating profits per employee at t > operating profits per employee at t−1) significantly increased average wages. This implies that increasing profits per employee, perhaps unsurprisingly, results in a wage premium. The significant positive regressor in Model 1B further showed that decreasing profits (operating profits per employee at t < operating profits per employee at t−1) significantly decreased average wages, but the effect was less marked and robust as compared to Model 1A.



Models 2A and 2B replicated the two first models, except for modelling a time lag of one year (t−1) between the independent variable plus employment as a control variable and the dependent variable. Statistically, no conclusion was altered except that the effect of operating profits on average wages abated in magnitude and robustness with a time lag of one year.



Models 3A to 4B in Table 1 replicated the first four models, except that the dependent variable was now wage inequality instead of average wages. Increasing operating profits per employee had very similar effects on wage inequality (Models 3A and 4A) as they had on average wages (Models 1A and 2A). This implies that increasing profits per employee not only results in a wage premium but that employees earning high incomes at the outset also receive the highest wage increase percentage-wise.



Models 3B and 4B in Table 1 further showed that decreasing operating profits decreased wage inequality, but the effects were less marked and robust than in Models 3A and 4A. Employment as a control variable had non-significant effects on the dependent variables in all models.



Having shown that average wages and wage inequality are a function of operating profits per employee, we cannot rule out potential reverse causalities. To address this issue, we first balanced the panel (Yujun 2009), which implies a drop from a total of 853 observations to 798, and next carried out panel data Granger causality tests using the Bayesian information criterion on the number of lags included (see Dumitrescu and Hurlin 2012; Lopez and Weber 2017).2 Table 2 shows that average wages were a function of operating profits per employee (1), and vice versa (2). In other words, operating profits increased average wages, and average wages also increased operating profits. Table 2 further shows that wage inequality was a function of operating profits per employee (3), but not vice versa (4). In other words, operating profits increased wage inequality, but wage inequality did not increase operating profits. We summarise our empirical findings in Figure 1.



To identify potential cross-sectional dependence, we applied Frees’ (1995) tests (De Hoyos and Sarafidis 2006), which strongly rejected the assumption. For the tests, we used the balanced panel and, based on the models identifying each dependent variable, excluded as constraints increasing or decreasing values of the independent variables.3




4. Conclusions


Panel data analyses showed that Norwegian industries’ aggregated operating profits per employee positively affected average wages, which is in line with previous research (Arai 2003; Arai and Heyman 2009; Blanchflower et al. 1996; Estevao and Tevlin 2003; Knight and Li 2005). The analyses furthermore showed that employees earning high incomes at the outset had the highest wage increase percentage-wise, and a similar finding had recently been shown in another study at a national level (Elgin et al. 2020). A novelty in this study was that it also showed that decreasing operating profits had opposite but less robust effects on average wages and wage inequality. Another novelty was that it showed that average wages reversely have a positive effect on profitability. A potential explanation is that wages affect job satisfaction or motivation, as shown in other research (e.g., Card et al. 2012), which, in turn, affects profits. Finally, the study did not show that wage inequality reversely affected profitability at an industry level, which is in line with seminal firm-level research indicating that top management compensation does not consistently increase performance (Jensen and Murphy 1990; Kerr and Bettis 1987). In a similar vein, research at a national level had shown that wage inequality has mixed effects on economic growth (Berg et al. 2018; Voitchovsky 2005).



Operating profits per employee are likely to vary across firms in the same industry. It may explain why wage inequality is a function of industries’ aggregated operating profits per employee. However, the tentative explanation hinges on the assumption that a change in operating profits largely occurs in firms having high operating profits per employee at the outset and is arguably a topic for future research.



Finding that operating profits both affect average wages and wage inequality does not necessarily imply that an industry’s change in average wages (wage inequality) explains or mediates a change in wage inequality (average wages). Theoretically speaking, we can instead assume that a change in average wages occurs in specific industries only, while a change in wage inequality occurs in other industries only. To address these issues, we had in unreported models included wage inequality as a mediating variable when average wages was a dependent variable, and vice versa, but without substantially altering any statistical conclusion concerning operating profits as an independent variable. The absent mediating effects may indicate that a change in average wages and wage inequality occur in different industries, as speculated above. However, other unreported analyses carrying out panel data Granger causality tests showed that a change in average wages induced a change in wage inequality, and vice versa. Therefore, we assume a partial industry overlap concerning changes in average wages and wage inequality, and future research should further investigate this issue. Finding that average wages cause a change in wage inequality, and vice versa, are furthermore in contrast to Bentzen and Tung (2020), showing no causal associations between similar concepts at a national level in a developing economy of Vietnam.



Finding that average wages, but not wage inequality, reversely and positively affect operating profits per employee is a final topic to further examine in future research. In line with research by, for instance, Card et al. (2012), we speculate that average wages stimulating employees’ motivation is one reason as to why they affect operating profits. However, there may also be other alternative explanations that scholars should examine in future research.
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Notes


	
1

	

The NACE codes were updated in 2002 and 2007. At the outset, we consistently used each firm’s code the first year it appeared in the data for all later years included, except for when it had a later updated code, which we then used instead (for all later years included). For firms where we had data both before and after 2007, we used the NACE codes as of 2007. For firms included in the data in 2001 only, we first converted the old codes (from 1994) to the updated codes from 2002 by using a conversion key from Statistics Norway. If an old code (from 1994) had more than one corresponding code as of 2002, through inspection of the description of each industry, we included the code from 2002 that resembled the closest similarity with the old code. Finally, we converted the 2002 codes of firms included in the data before 2007 only (including those converted from the codes from 1994) with the codes from 2007 by using another conversion key from Statistics Norway.






	
2

	

The test is impossible if the panel is very unbalanced.






	
3

	

The test is impossible if the panel is very unbalanced (if the data are balanced at the outset, in most cases, it will become unbalanced when including constraints concerning increasing or decreasing values of the independent variables). Our approach, nonetheless, assessed if there is cross-sectional dependence in the panel concerning the variables we examined in each model.
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Figure 1. An empirical model. 
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Table 1. Fixed effects regressions with robust standard errors.






Table 1. Fixed effects regressions with robust standard errors.





	
Dep. Var.

	
Average Wages at t (log)

	
Wage Inequality at t (log)




	
Model

	
1A

	
1B

	
2A

	
2B

	
3A

	
3B

	
4A

	
4B






	
Operating profits per employee at t

	
6.29 × 10−5 ***

	
4.82 × 10−5 **

	

	

	
6.14 × 10−5 ***

	
3.24 × 10−5 †

	

	




	

	
(1.03 × 10−5)

	
(1.70 × 10−5)

	

	

	
(1.60 × 10−5)

	
(1.89 × 10−5)

	

	




	
Employment at t

	
0.029

	
0.029

	

	

	
−0.051

	
−0.051

	

	




	

	
(0.022)

	
(0.027)

	

	

	
(0.059)

	
(0.052)

	

	




	
Operating profits growth (operating profits at t > operating profits at t−1)

	
√

	

	

	

	
√

	

	

	




	
Operating profits reduction (operating profits at t < operating profits at t−1)

	

	
√

	

	

	

	
√

	

	




	
Operating profits per employee at t−1

	

	

	
3.94 × 10−5 **

	
3.76 × 10−5 *

	

	

	
4.14 × 10−5 **

	
4.10 × 10−5 *




	

	

	

	
(1.34 × 10−5)

	
(1.74 × 10−5)

	

	

	
(1.46 × 10−5)

	
(1.99 × 10−5)




	
Employment at t−1

	

	

	
0.032

	
0.042

	

	

	
−0.052

	
−0.007




	

	

	

	
(0.024)

	
(0.034)

	

	

	
(0.061)

	
(0.056)




	
Operating profits growth (operating profits at t−1 > operating profits at t−2)

	

	

	
√

	

	

	

	
√

	




	
Operating profits growth (operating profits at t−1 < operating profits at t−2)

	

	

	

	
√

	

	

	

	
√




	
Year dummies included (but not reported)

	
√

	
√

	
√

	
√

	
√

	
√

	
√

	
√




	
N obs./groups

	
447/65

	
406/67

	
411/63

	
372/67

	
447/65

	
406/67

	
411/63

	
372/67




	
Min./avg./max. obs. per group

	
1/6.9/11

	
2/6.1/9

	
1/6.5/10

	
1/5.6/9

	
1/6.9/11

	
2/6.1/9

	
1/6.5/10

	
1/5.6/9




	
F-value

	
20.6 ***

	
8.85 ***

	
7.85 ***

	
6.79 ***

	
13.4 ***

	
10.1 ***

	
10.6 ***

	
13.7 ***




	
R-sq within/between

	
0.304/0.226

	
0.152/0.196

	
0.201/0.214

	
0.198/0.216

	
0.469/0.018

	
0.324/0.023

	
0.416/0.000

	
0.375/0.033








† p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001. Conservative two-tailed tests for regressors.
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Table 2. Panel data Granger causality tests.






Table 2. Panel data Granger causality tests.





	

	
Operating Profits per Employee




	

	
Independent Variable

	
Dependent Variable






	
Average wages (AW)

	
(1) AW as dependent variable

Z-bar = 8.21 (p < 0.001)

Z-bar tilde = 4.49 (p < 0.001)

	
(2) AW as independent variable

Z-bar = 8.31 (p < 0.001)

Z-bar tilde = 4.56 (p < 0.001)




	
Wage inequality (WI)

	
(3) WI as dependent variable

Z-bar = 13.9 (p < 0.001)

Z-bar tilde = 8.18 (p < 0.001)

	
(4) WI as independent variable

Z-bar = −0.214 (p = 0.831)

Z-bar tilde = −1.01 (p = 0.312)
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