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[Abstract] 

The relationship between moonlighting and unemployment is based on the logic that downward pressure in 

wage rate due to massive unemployment either may discourage moonlighting through income effect or may 

induce moonlighting through substitution effect. This study disapproves any such relationship between 

moonlighting and unemployment in Estonia. Application of Engle Granger cointegration test to a quarterly 

time series data of Estonia from 2000:Q1 to 2021:Q4 confirms that there exists no such long run relationship 

between moonlighting and unemployment.  
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I 

INTRODUCTION 

 

Employment in multiple jobs by an individual at the same point of time is called moonlighting. Following 

the tradition in literature, Pauliakas (2017) defined moonlighting as “Multiple job-holding (MJH), or 

moonlighting, is when an individual holds more than one job or runs more than one business during a 

reference week, where his/her primary job typically refers to the one with the greatest number of hours 

usually worked”. Moonlighting become more prevalent across modern globalized economies with flexible 

working conditions (Baines and Newell (2004), Combos, McKay and Wright (2007)). There is a numerous 

literature on the determinants of moonlighting but very few on how it varies with unemployment.  

 

The relationship between moonlighting and unemployment depends on the relative strength of income and 

substitution effects. During recession income effect due to reduction in wage or working hours may decrease 

the desire for moonlighting since massive unemployment may increase the opportunity cost of holding 
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moonlighting jobs. In times of expansion income effect may lead to enhance the desire for moonlighting. 

Substitution effect works in opposite direction of the income effect. Therefore, the relationship between 

moonlighting and unemployment either may be positive or may be negative. 

 

Stinson (1987) found some evidence of large growth of moonlighting during economic expansion between 

1960 and 1970 in the U.S. while no such association was found during recessions. Bell, Hart and Wright 

(1997) have claimed that hedging behavior against future unemployment may encourage an employee to 

moonlight. Conway and Kimmel (1998) argued that job-heterogeneity, in addition to constraint motives, is 

an important motive for moonlighting. As per their theoretical analysis, an increase in non-wage income may 

lead to a decline in moonlighting. This logic indicates the countercyclicality of moonlighting.  Employment 

Policy Institute (1999) has addressed a positive relationship between moonlighting and unemployment. 

Partridge (2002) specified pro-cyclicality between moonlighting and unemployment on the logic that 

moonlighting may rise during periods of rapid economic growth and labor shortages. After apprehending the 

fact that chance of moonlighting may increase during the periods of economic expansion, Amuedo-Dorantes 

and Kimmel (2005) have concluded that moonlighting and unemployment are negatively related. 

 

This paper is aimed to uncover the cointegration or long run relationship between moonlighting and 

unemployment in Estonia.  

 

II 

METHODOLOGY 

 

To find out the cointegration relationship between moonlighting and unemployment in Estonia, the following 

model is considered: 

 

𝑀𝑂𝑂𝑁𝑡 = 𝛽0 + 𝛽1𝑈𝑁𝐸𝑀𝑃𝑡 + 𝑢𝑡                                            (1) 

 

Where                       

𝑀𝑂𝑂𝑁𝑡 stands for Percentage of Multiple Jobholders to the total employed persons at time 𝑡. 

𝑈𝑁𝐸𝑀𝑃𝑡  stands for unemployment rate at time 𝑡. 

 

We have to execute the Engle Granger procedure for understanding the cointegration between MOON and 

UNEMP.  

 

Step 1: We have to check for stationarity of variables MOON and UNEMP using Augmented Dickey Fuller 

(ADF) test. If the variables show non-stationarity, necessary differencing are required to make variables 

stationary. We also have to confirm that both variables are integrated with same order. 
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Step 2: After estimating the long-run model (1), we get 

𝑀𝑂𝑂�̂�𝑡 = �̂�0 + �̂�1𝑈𝑁𝐸𝑀𝑃𝑡 

We have to get the residuals 𝜖𝑡 = 𝑀𝑂𝑂𝑁𝑡 − 𝑀𝑂𝑂�̂�𝑡 and judge whether it is stationary or not. If 𝜖𝑡 is 

stationary, we can say that MOON and UNEMP are cointegrated. In this case the statistics of ADF critical 

significance values are useless, we have to use only the t value of ADF test statistic. If the t value of ADF 

test statistic lies outside the critical values for regression-residuals test tables, residuals are regarded as 

stationary and there exists cointegration relationship. 

 

III 

EMPIRICAL RESULTS  

 

For empirical analysis all data are obtained from the official statistics portal of the European Union, 

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/ . The quarterly data of Estonia from the 

first quarter of 2000 to the last quarter of 2021 on “number of employed persons (’000)”, “number of 

employed persons having second job (’000)” and “unemployment rate” (UNEMP) are downloaded. Then 

data on percentage of employed persons having second job (MOON) is calculated. Table – 1 shows the 

summary statistics of the data. 

 

Table – 1: Summary Statistics 

 MOON UNEMP 

 Mean  4.805804  8.820455 

 Median  4.865163  7.700000 

 Maximum  8.101266  19.50000 

 Minimum  2.800190  4.000000 

 Std. Dev.  1.080865  3.600292 

 Skewness  0.185850  0.752837 

 Kurtosis  2.857641  2.876727 

   

 Jarque-Bera  0.580900  8.368248 

 Probability  0.747927  0.015236 

   

 Sum  422.9107  776.2000 

 Sum Sq. Dev.  101.6395  1127.703 

   

 Observations  88  88 

Source: Own computation based on secondary data from 

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/. 

 

From the table it is clear that, maximum and minimum moonlighting rate are 8.1 and 2.8 percent of the total 

employed persons in Estonia. Maximum and minimum unemployment rate are 19.5 and 4 in Estonia. This 

implies a large variability of the variables.  
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The unit root test results on the basis of ADF test for the null hypothesis that the series is not stationary is 

presented in Table – 2 where the ADF unit root test results are based on Akaike Information Criterion with 

maximum lag eleven.  

 

Table 2. Unit Root Test 

  
ADF Test Statistic 

(Based on AIC, Max Lag=11) 

  Intercept Trend and Intercept 
  Level First Difference Level First Difference 

MOON     -0.750579 -9.333694* -2.897317 -9.553368* 

UNEMP -2.652399 -8.118948* -3.313833 -8.057773* 

Note: * denote rejection of the null hypothesis at 1% level of significance. 

Source: Own computation based on secondary data from 

http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/. 

 

From table 2 it is clear that all the variables are integrated at first difference. Therefore, since all the variables 

are I(1), following Engle Granger method, we may apply OLS to find out the cointegration or the long run 

relationship among the variables. The regression equation is given in (2),     

 

                                          𝑀𝑂𝑂�̂�𝑡 = 4.710534 + 0.010801𝑈𝑁𝐸𝑀𝑃𝑡           (2) 

                                        t-Statistic  = (15.29559)  (0.333856) 

 

As per regression result, the UNEMP has no influence on MOON since the coefficient of UNEMP is 

insignificant. To avoid spurious regression, the residual series is generated from (2). The ADF test is 

performed on the residuals obtained from (2) without trend and intercept to examine unit root.  We get ADF 

test statistic t= -0.734652. Comparing with the Augmented Engle–Granger asymptotic critical values we 

conclude that residuals are non-stationery and any possibility of long run relationship between moonlighting 

and unemployment in Estonia is rejected.  

 

IV 

CONCLUSION 

 

The theoretical relationship between moonlighting and unemployment is based on the relative strength of 

income and substitution effects owing to wage variation. This study disapproves any such relationship 

between moonlighting and unemployment in Estonia. Application of Engle Granger cointegration test to a 

quarterly time series data of Estonia from 2000:Q1 to 2021:Q4 confirms that moonlighting and 

unemployment in Estonia are not related in the long run. 

 

 

http://www.ijcrt.org/
http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/


www.ijcrt.org                                                                  © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205897 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h634 
 

 

 

REFERENCES 

 

1. Allen, W.D., (1998), “The Moonlighting Decision of Unmarried Men and Women: Family and 

Labor Market Influences” Atlantic Economic Journal; vol. 26(2), 190-205.   

2. Averett, S.L., (2001) “Moonlighting: multiple motives and gender differences” Applied Economics 

33: 1391-1410.   

3. Adhikary, M., and Pal, S. (2012) “Determinants of Moonlighting: A Case Study of Hasnabad Block 

in West Bengal”, Asian Journal of Research in Business Economics and Management, Volume 2, 

Issue 7.  

4. Amuedo-Dorantes, C and Kimmel, J, (2005) “Moonlighting Behavior Over the Business Cycle”. 

IZA Discussion Paper No. 1671, Available at SSRN: https://ssrn.com/abstract=761664 

or http://dx.doi.org/10.2139/ssrn.761664 

5. Baines, J. and Newell, J. (2004), “Multiple Job Holding in New Zealand: A Growing Presence in 

New Zealand’s Labour Markets, 20-Year Trends”, Paper presented at the Eleventh Labour 

Employment and Work (LEW) conference, Wellington, 22-23 (November 2004), available at 

www.tba.co.nz/conference_papers/  

6. Bell, D.N., Hart, R.A. and Wright, R.E., (1997), “Multiple Job-Holding as a ‘hedge’ against 

Unemployment”. CEPR Discussion Paper No. 1626,  

7. Böheim and Taylor, (2004). "And in the Evening She's a Singer with the Band - Second Jobs, Plight 

or Pleasure?" IZA Discussion Papers 1081,  

8. Cascuberta, C. and Gandelman N., (2006), “Multiple jobholding: the artist’s labor supply approach” 

Departamento de Economía, Facultad de Ciencias Sociales, Universidad de la República, 

Uruguay.  

9. Combos, C., McKay, A. and Wright, P. (2007),  “A New Labour Force: An econometric analysis of 

multiple jobholding”, Discussion Paper No. 07/02, University of Nottingham.  

10. Conway, K. S. and Kimmel, J., (1998), “Male Labor Supply Estimates and the Decision to 

Moonlight”, Labour Economics Volume 5, Issue 2. Pages 135-166    

11. Devereux, Paul J. (2001). “The Cyclicality of Real Wages Within Employer-Employee Matches.” 

Industrial and Labor Relations Review, Vol. 54, No. 4, pp. 835-850 

12. Economic Policy Institute (1999). Jobs Picture, July 2, 1999 | Economic Policy Institute (epi.org) 

13. Gujarati, N.D. and Porter, D.C. (2009), Basic Econometrics. McGraw-Hill/Irwin, A Business Unit 

of The McGraw-Hill Companies, Inc., New York. 

14. Hart, Robert A. and James R. Malley. (1999). “On the Cyclicality and Stability of Real Earnings,” 

IZA Discussion Paper No. 45, 25 pgs.  

http://www.ijcrt.org/
https://ssrn.com/abstract=761664
http://dx.doi.org/10.2139/ssrn.761664
http://www.tba.co.nz/conference_papers/
https://www.epi.org/publication/webfeatures_econindicators_jobspict070299/


www.ijcrt.org                                                                  © 2022 IJCRT | Volume 10, Issue 5 May 2022 | ISSN: 2320-2882 

IJCRT2205897 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h635 
 

15. Hirsch, B.T., Husain, M.M. and Winters, J.V. (2016), “Multiple job holding, local labor markets, 

and the business cycle”. IZA Journal of Labor Economics. https://doi.org/10.1186/s40172-016-

0044-x  

16. Hyder, A. and Ahmed, A. M. (2011). “The Dynamics of Moonlighting in Pakistan” UC. Los 

Angeles: The Institute for Research on Labor and Employment.  

17. Kimmel, J. and Conway, K.S., (2001), “Who Moonlights and Why? Evidence from the SIPP” 

Industrial Relations; 40(1): 89-120.  

18. Kimmel, J and Powell, L.M. (1999), “Moonlighting Trends and Related Policy issues in Canada 

and the United States”, Canadian Public Policy, vol. 25, issue 2, pp. 207-231 

19. Krishnan, P. (1990), "The Economics of Moonlighting: A Double Self-Selection Model," Review of 

Economics and Statistics, vol. 72(2): 361-367.  

20. Panos, G. A., Pouliakas, K., and Zangelidis, A. (2011), “Multiple Job Holding as a Strategy for 

Skills Diversification and Labour Market Mobility”, University of Essex CER Working Paper No. 4.  

21. Paxson, C.H. and Sicherman, N. (1996), “The dynamics of dual job holding and job mobility”. 

Journal of Labor Economics 14(3) vol. 14, issue 3:  357-93.  

22. Partridge, Mark, (2002), ‘‘Moonlighting in a High Growth Economy: Evidence from U.S. State-

Level Data’. Growth and Change, Vol. 33, No. 4: 424-452.  

23. Pouliakas, K,. (2017), "Multiple job-holding: Career pathway or dire straits?," IZA World of Labor, 

Institute of Labor Economics (IZA), pages 356-356, May. 

24. Renna, Francesco, (2006). “Moonlighting and Overtime: A Cross-Country Analysis”. Journal of 

Labor Research. Vol. 27, No. 4 (Dec.): 575-591.  

25. Shisko, R and Rostker, B (1976), “The Economics of Multiple Job Holding”, American Economic 

Review, 66(3),: 298-308.  

26. Stinson, J. F. (1987). “Moonlighting: a key to differences in measuring employment growth,” 

Monthly Labor Review 110(2), February, pp. 30-31. 

27. Wu, Z., Baimbridge, M. and Zu, Y, (2008), "Multiple Job Holding in the United Kingdom: 

Evidence from the British Household Panel Survey," Nottingham Trent University Working Paper 

2008/1 available at https://ideas.repec.org/p/nbs/wpaper/2008-1.html 

 

http://www.ijcrt.org/
https://doi.org/10.1186/s40172-016-0044-x
https://doi.org/10.1186/s40172-016-0044-x
https://ideas.repec.org/p/nbs/wpaper/2008-1.html

