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Abstract 
This paper uses a novel identification strategy proposed by Lewbel (2012, J. Bus. Econ. Stat.) to 
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Introduction 

Over the last three decades there has been growing research on the relationship 

between job satisfaction and life satisfaction (Bowling, Escheman & Wang, 2010).  A 

search of the PsychINFO database using the search terms job satisfaction and life 

satisfaction yields 528 English language journal articles between 1960 and 2013. 

Adding other potential terms that tend to be used interchangeably with life 

satisfaction (personal wellbeing, subjective wellbeing, happiness, subjective quality of 

life), yields an even greater total of 657 English language articles within the same 

time span. There has been a veritable boom in both theoretical and applied papers 

written on these topics since the ideas of positive psychology emerged in the 1990s 

(see Seligman & Csikszentmihaly, 2000), placing focus on understanding wellbeing. 

The positive psychology paradigm has since transcended the social psychological 

literature and the social psychology classroom and is now fundamentally embedded in 

broader social and economic thinking. As a result, the search terms above yield 1,581 

papers in the EconLit economics database when limited to just the last decade. 

Job satisfaction refers to ‘‘the positive emotional state resulting from the 

appraisal of one’s job or job experiences’’ (Locke, 1976; Spector, 1985). Life 

satisfaction refers to an individual’s cognitive assessment of satisfaction with their life 

circumstances (Erdogan, Bauer, Truxillo & Mansfield, 2012). Identifying the 

direction of causality between the two variables has proved elusive. Indeed, despite 

the growth in the number of studies on the topic, the job satisfaction – life satisfaction 

relationship remains one of the most enduring chicken-and-egg questions in social 

psychology.  As Bowling et al. (2010, p.917) conclude, in their meta-analysis of the 

job satisfaction – life satisfaction relationship:  “The causal nature of the relationship 

between job satisfaction and [life satisfaction] has not been clearly established”. 



Theoretically, the causal relationship between job satisfaction and life 

satisfaction might operate in either direction. Lawler’s (1971) valence-expectancy 

theory suggests that causality runs from life satisfaction to job satisfaction. According 

to this theory, high levels of non-work satisfaction engender strong feelings of 

internal control, which in turn lead to strong expectancy and instrumentality beliefs. 

The latter have been shown to be strong determinants of job satisfaction. On the other 

hand, the spillover and compensation hypotheses, generally attributed to Wilensky 

(1960, 1961), propose that causality runs from job satisfaction to life satisfaction, 

although these two competing theories predict respectively positive and negative 

causal links. The spillover hypothesis argues that experiences at work extend, or ‘spill 

over’, into one’s life outside work, implying positive causality.  The competing 

compensation hypothesis argues that activities outside the work domain compensate 

for poor experiences at work, implying a negative causal relationship running from 

job satisfaction to life satisfaction.  Tait, Padgett and Baldwin (1989) conducted a 

meta-analysis of 34 studies that demonstrated the average corrected correlation 

between job satisfaction and life satisfaction to be .44. This finding was supportive of 

the positive relationship proposed by the spillover theory. More recently, meta-

analyses by Thoresen, Kaplan, Barsky, Warren et al (2003) and by Bowling et al. 

(2010) found that job satisfaction was related to both positive affect and the absence 

of negative affect. Other studies have found that job satisfaction is positively 

associated with happiness (Michalos & Orlando, 2006; Weaver, 1978).  

Despite competing theories suggesting these differential causal relationships; 

and despite a large body of literature that has sought to test, confirm or refute these 

theories, the job satisfaction – life satisfaction conundrum has been plagued by the 

limitations of correlational analysis.  An early attempt was made by Orpen (1978) to 



address the ambiguity of the correlational approach to investigating the job 

satisfaction – life satisfaction relationship by using a cross-lagged correlational 

technique. In order to obtain estimates of causal direction, Orpen computed static, 

crossed-lagged and dynamic correlations between job satisfaction and life satisfaction 

– the dynamic correlations being the correlation between the differences in job 

satisfaction scores from T1 to T2 and the differences in life satisfaction scores from T1 

to T2. Another, related, early attempt to address the issue of causality was a study by 

Chacko (1983), which used frequencies of changes in job satisfaction and life 

satisfaction. Both studies concluded that there was a causal relationship running from 

job satisfaction to life satisfaction. Although the methodologies employed in these 

studies represented an advance over a simple cross sectional correlational design, one 

needs to be cautious in drawing conclusions from either study given the considerable 

criticism that has been leveled at cross-lagged correlations and frequencies of change 

as means of drawing inferences about causality (Rogosa, 1980). 

Beginning with Schmidt and Bedeian (1982), in the 1980s and 1990s a series 

of studies were published which used instrumental variables (IV) methods to identify 

causality between job satisfaction and life satisfaction (or family satisfaction) with 

cross-sectional data (see eg. Frone, Russell & Cooper, 1994; Judge, Boudreau & 

Bretz, 1994; Keon & McDonald, 1982; Schmidt & Bedeian, 1982).
1
   The IV method 

involves two stages. In the first stage, the endogenous variables, which in the context 

of this literature are job satisfaction and life satisfaction, are regressed on all 

exogenous variables and one or more IVs. The residuals from this first stage 

                                                             
1 To be strictly correct, these studies typically speak in terms of using two stage least squares (TSLS). 

The instrumental variable (IV) regression method is a more generic term. The IV regression model can 

be estimated either using TSLS or generalized method of moments (GMM). We use the generic term, 

IV method, throughout because we present IV estimates using both GMM and TSLS.  



regression are then included as the predicted values for the endogenous variables in 

the second stage regression (see Aguinis & Edwards, 2014; James & Singh, 1978). 

 A valid IV should satisfy three conditions (Aguinis & Edwards, 2014). First, 

the IV must be correlated with the endogenous variable. Second, it must be 

uncorrelated with the residual in the second stage regression. Third, it must only be 

correlated with the dependent variable in the second stage regression through its 

relationship with the endogenous variable (the exclusion restriction). Each of the 

existing studies has used conventional IVs. The problem is that when one regresses 

job satisfaction (life satisfaction) on life satisfaction (job satisfaction) it is difficult, if 

not impossible, to find conventional IVs that are correlated with life satisfaction, but 

not job satisfaction, and vice-versa. This endogeneity issue leads invariably to biased 

estimates.  For example, Frone et al. (1994) examine the causal relationship between 

job satisfaction and family satisfaction, in which job involvement, job stressors and 

family-work conflict were used to instrument for job satisfaction and family 

involvement, family stressors and work-family conflict were used to instrument for 

family satisfaction. However, it is likely that these variables do not satisfy the 

exclusion restriction – ie. one would expect that job involvement, job stressors and 

family-work conflict might be correlated with family satisfaction.  Failure to satisfy 

the conditions for a valid IV, including the exclusion restriction, generates biased, 

inconsistent and inefficient estimates (Aguinis & Edwards, 2014). 

Another series of studies have attempted to address causality between job 

satisfaction and life satisfaction using longitudinal data (see eg. Judge & Hulin, 1993; 

Judge & Watanabe, 1993; Rode, 2004). While, in many respects, longitudinal data is 

preferable to cross-sectional data as a means of testing causality, it has limitations. 

One limitation is that longitudinal data can be expensive to collect and is subject to 



attrition. Another limitation is that typically studies that have employed longitudinal 

data have used single item indicators to measure job satisfaction and life satisfaction 

(see eg. Judge & Wantanabe, 1993; Rode, 2004). The use of single item measures 

potentially effect the reliability, and by extension, the validity of these measures.  

The development of structural equation modeling (SEM) as the analytical 

strategy of choice in psychology, and cognate areas such as management, in the early 

21
st
 century put a halt to much of the earlier progress in addressing causality between 

job satisfaction and life satisfaction with cross-sectional data. There are many studies 

that have applied SEM in the last decade to examine the relationship between job 

satisfaction and life satisfaction, usually with mediators. SEM essentially presents 

correlational analysis, in which endogeneity is ignored, although the language of 

causality is often used. Paradoxically, having often used the language of causality in 

the discussion section, it is customary for such studies to note the cross-sectional 

design as a limitation and to admit that indeed no causal inferences can be drawn.  

These concerns have been echoed in more general critiques of the 

management and psychology literature, calling for closer attention to be paid to 

causality in management and psychology research (Aguinis & Edwards, 2014; 

Echambadi, Campbell & Agarwal, 2006). Antonakis, Bendahan, Jacuart and Lalive 

(2010, p.1087) lamented that “these calls have mostly fallen on deaf ears”. In a review 

of strategic management research, for instance, Hamilton and Nickerson (2003) 

concluded that 90 per cent of papers published in the premier strategy journal, 

Strategic Management Journal, failed to address the endogeneity issue. 

The purpose of this paper is to illustrate how causation between job 

satisfaction and life satisfaction can be established using cross-sectional data. To do 



so, we use a novel identification strategy, proposed by Lewbel (2012), which utilizes 

a heteroskedastic covariance restriction to construct an internal IV. It has the 

advantage that it can be used to derive causal estimates where other sources of 

identification, such as conventional IVs, are not available. As discussed above, this is 

likely to be the case when examining the relationship between job satisfaction and life 

satisfaction, given that there are few, if any, variables that are plausibly correlated 

with job satisfaction and not life satisfaction (and vice-versa). 

A further contribution of the paper is that in addition to looking at the 

relationship between composite job satisfaction and life satisfaction, we explore the 

relationship between different facets of job satisfaction and life satisfaction. This is 

important because most studies in the job satisfaction-life satisfaction literature just 

use an overall measure of job satisfaction. Consequently, we have relatively little 

information about how life satisfaction relates to different facets of job satisfaction 

(Bowling et al., 2010). Knowledge of how life satisfaction relates to specific facets of 

job satisfaction has theoretical and practical implications. In terms of theory, a clearer 

picture of how specific job satisfaction facets relate to life satisfaction provides the 

basis for a better understanding of the processes underlying these relations (Bruck, 

Allen & Spector, 2002). In terms of practice, a better understanding of how specific 

job facets are related to life satisfaction, might assist employers in the prioritization 

and design of counseling and intervention programs (Bruck et al. 2002).  

Specifically, based on the discussion above, we test the following hypotheses: 

H1.  Job satisfaction causes life satisfaction. 

H2. Life satisfaction causes job satisfaction. 

H3 There is bidirectional causality between job satisfaction and life satisfaction. 



H4. Job and life satisfaction are independent (segmented). 

2. Method 

Participants  

Participants were individuals with an urban hukou (household registration) working in 

a variety of blue collar and white collar jobs across a range of sectors including 

government, heavy and light manufacturing, mining and services in six Chinese cities: 

Chengdu, Dalian, Fushun, Fuxin, Fuzhou and Wuhan. The average age of participants 

was 32.95 years, 47.61 per cent of participants were male and 64.73 per cent of 

participants were married. The average number of years of schooling was 12.54 years 

and the average monthly income of participants was 24911.18 RMB.    

The six cities are quite diverse so we cannot say that all the participants are 

representative of the urban population in China as a whole, although Chengdu, 

Wuhan and Fuzhou are representative of the western, central and coastal regions of 

China and Dalian, Fushun and Fuxin are three major cities in China’s north-east.  The 

sample is generally representative of urban employees in China. Based on State 

Statistical Bureau data, in 2007 49.9 per cent of urban Chinese were male, 73.8 per 

cent were married, the mean age was 37 and the average monthly income across the 

six cities was 2093 RMB (SSB, 2008). Figures from the China Urban Labor Survey 

(CULS), a survey administered by the Chinese Academy of Social Sciences in six 

major cities in 2010, are similar; 55.3 per cent of the urban population were male, 

80.1 per cent were married and the average age was 37.5. Average years of schooling 

in the CULS 2010 survey for urban employees were 11.46 years (CASS, 2010). 

Measures 

Life satisfaction: Life satisfaction was measured using the written form of the seven 

item Personal Wellbeing Index (PWI) (Cummins, 2006). The PWI measures personal 



wellbeing across seven life facets: standard of living, personal health, achievements in 

life, personal relationships, personal safety, community-connectedness and future 

security (Cummins, 2006). Each domain is rated on an end-defined 0-10 scale that is 

anchored by ‘completely dissatisfied’ and ‘completely satisfied’. The data are then 

averaged across the eight domains for each respondent and the result transformed into 

a 0-100 scale. The data are averaged as both exploratory and confirmatory factor 

analyses suggest that the seven domains reduce to a single factor that is stable across 

time and populations. For example, the PWI’s unifactorial structure has well-

established psychometric rigour over a number of diverse samples, including several 

samples in urban China, including those with urban hukou (eg., Nielsen, Paritski & 

Smyth, 2010a; Nielsen, Smyth & Zhai, 2010; Smyth, Nielsen & Zhai, 2010). 

Job satisfaction: Job satisfaction was measured using the 36-item Job Satisfaction 

Survey (JSS), which is a multidimensional instrument that subsumes nine components 

of job satisfaction. Thirty-six theory-driven items were developed by Spector (1985) 

to measure the nine facets: pay, promotion, supervision, fringe benefits, contingent 

rewards, operating procedures, co-workers, nature of work and communication, all of 

which were included in the present survey. The response format of the JSS is a six-

point Likert scale, ranging from ‘disagree very much’ (1) to ‘agree very much’ (6). In 

addition to the nine facets, a composite measure of job satisfaction is the sum of all 36 

items. 

The internal consistency of the JSS has been shown to range from 0.60 for the 

co-worker subscale to 0.91 for the total scale, when a sample of 3067 individuals 

completed the survey (Spector 1997). These indicate good internal consistency 

considering that the conventionally accepted minimum standard for internal 

consistency is 0.70 (Spector 1997). Test–retest reliability has ranged from 0.37 to 



0.74 for a sample of 43 employees (Spector 1997). The JSS has also been validated in 

Chinese samples using data from Taiwan (Chou, Fu, Kroger & Chiu 2010; Chou, 

Kroger & Lee, 2010a) and has previously been used on multiple occasions to measure 

job satisfaction in urban China (Gao & Smyth, 2010; Nielsen, Smyth & Liu, 2011). 

Control variables: To ensure we partialled out the effect of other variables potentially 

affecting job satisfaction and life satisfaction, we collected data on several variables 

that previous research has found to be related to the two variables. These variables 

were average monthly income, education, age, experience, gender, marital status, 

position at work (cadre=1) and ownership of the firm in which the participant works. 

Procedure 

 A written survey containing the JSS, PWI and control variables was administered to 

participants in June 2007. The survey was administered in a range of locations, 

including shopping centers, train stations and workplaces, across urban districts in 

each of the cities. In each case the interviewer sat down and went through the 

questionnaire with the respondent. A total of 3000 surveys were administered across 

the six cities. Altogether, 2657 valid surveys were completed, representing a response 

rate of 89 per cent. In terms of locale, the break down in terms of valid surveys was 

Dalian (20.21 per cent), Wuhan (18.93 per cent), Fushun (17.88 per cent), Fuxin 

(15.96 per cent), Chengdu (15.05 per cent) and Fuzhou (11.97 per cent). 

Analytical method 

The simplest approach towards examining the job satisfaction-life satisfaction 

relationship is to estimate an ordinary least squares (OLS) model as follows: 

                  (1) 

                     (2) 



Here    is the set of observable personal characteristics (e.g. age or gender) or 

circumstances (e.g. marital status or income) and         are iid errors.  Finding a 

significant relationship between life satisfaction and job satisfaction in Equation (1) or 

(2) is of limited use in terms of establishing causality and/or determining direction of 

causality. All we can say is that life satisfaction and job satisfaction are correlated 

with each other; however, we do not know if the correlation is due to a causal 

relationship or because we are ignoring simultaneity (postulated in H3), ignoring 

endogeneity (postulated in H4) or it is simply an unobserved variable bias. Moreover, 

the estimates of the coefficients    and    will be biased because we do not take 

account of the possible existence of endogeneity or simultaneity.   

One can attempt to test for causality by simultaneously estimating Equations 

(1) and (2) to correct for any bias associated with ignoring a simultaneous relationship 

between job satisfaction and life satisfaction. However, one cannot estimate 

Equations 1 and 2 simultaneously in their current form, as the equations are not 

identifiable. If one has access to IVs,    and   , such that    appears only in Equation 

1 and    appears only in Equation 2, one can solve the identification problem and 

estimate the two equations simultaneously, using the following specification: 

                        (3) 

                                      (4) 

The problem with this approach is that it assumes that    contains all possible 

control variables that are relevant for determining job satisfaction and life satisfaction 

and that there is no unobserved heterogeneity in the relationship; i.e.         are iid 

errors. However, given the finite set of observables and limit of the extent to which an 

individual’s characteristics can be quantified and measured, there is always a 



possibility of unobserved heterogeneity; thereby, raising doubt about the causal 

interpretation of the estimates of a simultaneous equation model.  

The most robust way of establishing causality with cross-sectional data is to 

use an IV regression model with the following specification: 

                                               (5) 

                                            (6) 

Here    and    are iid errors, whereas   is the unobserved variable that 

directly influences both job satisfaction and life satisfaction. Similar to the 

simultaneous equation case, the above equations can be estimated using an IV 

regression if we have access to variables    and   , such that    appears only in 

Equation 1 and    appears only in Equation 2. The problem is that it is hard, if not 

impossible, to conceive of variables    and    that should theoretically appear in one 

equation, but not in the other. Almost every conceivable variable that affects life 

satisfaction, arguably also affects job satisfaction. Moreover, choice of such an 

instrument would seem arbitrary and subject to counter-argument. There is a 

possibility that the estimated relationship between job satisfaction and life satisfaction 

is sensitive to the choice of particular IVs, which leaves the question of causality 

largely unanswered.  

The ideal solution would involve a methodology, which is objective in its 

approach, is not restricted to the choice of variable collated in a particular survey and 

is robust to various specifications within a general framework. The Lewbel (2012) 

method addresses this problem by using the heteroskedasticity in the data to estimate 



the IV regression.  Lewbel (2012) suggests that one can take a vector   of observed 

exogenous variables and use [      ]   as an instrument, as long as: 

                                                     (7) 

and there is some heteroskedasticity in   . The vector   could be a subset of   or 

equal to  . Using the above chosen set of instruments, one can use either two-stage 

least squares (TSLS) or generalized method of moments (GMM) to estimate the IV 

regression, as one would do with conventional IVs.  As    is a population parameter, 

and it cannot be directly observed, we use its sample estimate   ̂, obtained from the 

first stage regression and consequently use the vector [      ]  ̂ as IVs.  

Each of the above assumptions are based on unobservable population 

parameters. Thus, it is important to examine the extent to which each assumption is 

reasonable, before moving to consider the results. First, consider the assumption of 

heteroskedasticity in   . The exact form of heteroskedasticity requirement as derived 

in Lewbel (2012) is         
    . However Lewbel (2012) suggests using the 

estimate of the sample covariance between Z and squared residuals from the first 

stage regression linear regression on X to test for this requirement, using the Breusch 

and Pagan (1979) test for heteroskedasticity. As noted by Lewbel (2012), “… if 

        
   is close to or equal to zero, then [      ]   will be a weak instrument, 

and this problem will be evident in the form of imprecise estimates with large 

standard errors.”. In our data, the Breusch and Pagan (1979) test for heteroskedasticity 

is highly significant (with the test statistics lying in the range of 5 – 20, depending 

upon the chosen specification for Z), indicating that the sample estimate of         
   

is far from zero and the heteroskedasticity assumption for Lewbel(2012) is met.   



Second, the assumptions specified in Equation (7), are all based on population 

parameters and are non testable. Each of these assumptions, however, is fairly 

standard. As Lewbel (2012, pp. 69) puts it: “These are all standard assumptions, 

except that one usually either imposes homoscedasticity or allows for 

heteroskedasticity, rather than requiring heteroskedasticity”. In this case, therefore, 

the only nonstandard required assumption is heteroskedasticity.  

Third, the Lewbel (2012) estimates are potentially sensitive to the choice of  . As 

there are currently no guidelines or tests to justify the particular choice of Z, the 

results might be simply confirming the supported hypothesis for a particular choice of 

Z (a subset of   for which assumptions are satisfied by chance) and may not hold for 

a different choice of Z.  In this situation, a researcher may decide to selectively report 

the results of only a particular choice of Z to support his or her argument. To address 

this point, we re-estimate the model for various choices of Z. The main results, 

reported below, are based on Z = all of X; however, in the results section, we also 

report results for Z = various subsets of X as a robust check. We find that the results 

in our case are generally not sensitive to the specific choice of Z and that the 

heteroskedasticity assumption is met, no matter what subset of X is chosen as Z.  

Finally, it is to be noted that the Lewbel (2012) estimates (based on higher 

order moments) may not be as reliable as good conventional instruments that meet all 

standard exclusion restrictions. As to the reliability of his method, Lewbel (2012, p.67) 

states: “The resulting identification is based on higher moments and so is likely to 

produce less reliable estimates than identification based on standard exclusion 

restrictions, but can be useful in applications where traditional instruments are not 

available”. Lewbel’s (2012) own empirical examples, plus studies which have applied 



this methodology in other contexts, particularly in the economics literature, suggest 

that the resulting IV estimates are very close to those using conventional valid IVs. 

 

3. Results 

Table 1 contains OLS estimates using the single composite measure of job 

satisfaction. We report estimates in which, alternatively, job satisfaction and life 

satisfaction are the dependent variables. The main finding is that there is a positive 

relationship between the single composite measure of job satisfaction and life 

satisfaction. Table 2 presents OLS estimates, in which job satisfaction is separated 

into its nine facets and each of those nine facets are treated as the dependent variable. 

The main finding is that there is a positive relationship between life satisfaction and 

each of the nine facets of job satisfaction.  Table 3 presents OLS estimates, in which 

job satisfaction is separated into its nine facets and life satisfaction is treated as the 

dependent variable. The main finding is that there is a positive relationship between 

each of the nine facets of job satisfaction and life satisfaction. Overall, based on the 

OLS estimates, we can conclude that life satisfaction is positively correlated with job 

satisfaction and its nine facets, but we cannot say anything about causation between 

job satisfaction and life satisfaction because both variables are endogenous.  

 Table 1 also presents the Lewbel (2012) IV estimates for the relationship 

between the composite measure of job satisfaction and life satisfaction using both 

TSLS and GMM in alternate specifications.  The main findings are that using both 

TSLS and GMM, when job satisfaction is the dependent variable, the coefficient on 

life satisfaction is positive and significant and when life satisfaction is the dependent 

variable, the coefficient on job satisfaction is positive and significant. Thus, causation 

runs in both directions between composite job satisfaction and life satisfaction. 



 In terms of the magnitude of the coefficients, the effect of each variable on the 

other is similar.  When job satisfaction is the dependent variable, a 1 percentage point 

increase in life satisfaction causes a 0.29 per cent (over the mean) increase in job 

satisfaction using the TSLS estimate and a 0.21 per cent (over the mean) increase 

using the GMM estimate. When life satisfaction is the dependent variable, a 1 per 

cent (over the mean) increase in job satisfaction causes between a 0.24-0.26 

percentage point increase in life satisfaction using TSLS and GMM respectively. 

 Tables 4 and 5 presents the Lewbel (2012) IV estimates for the relationship 

between life satisfaction and the nine facets of job satisfaction. We just report the 

main variables of interest, but use a full set of controls as in Tables 1-3. In Table 4 the 

nine facets of job satisfaction are treated as the dependent variable in alternative 

specifications and in Table 5, life satisfaction is treated as the dependent variable. 

 In both tables, the TSLS estimates are presented as Panel A and the GMM 

estimates are presented as Panel B. At the 5 per cent level or better, the GMM and 

TSLS estimates are fairly consistent. There is causation in both directions between 

life satisfaction and four facets of job satisfaction (pay, promotion, operating 

procedures and nature of work), although satisfaction with promotion is only 

significant at 10 per cent in the TSLS estimates in Table 5. There is causation running 

from life satisfaction to satisfaction with supervision. There is causation running from 

satisfaction with fringe benefits and contingent rewards to life satisfaction. Life 

satisfaction and satisfaction with co-workers and communication are independent. 

In Table 4, for the relationships that are statistically significant, a 1 percentage 

point increase in life satisfaction leads to between a 0.20 (operating procedures) and 

0.32 (supervisors) percentage points increase in job satisfaction facets. In Table 5, a 1 



percentage point increase in job satisfaction facets leads to between a 0.20 (fringe 

benefits) and  0.72 (operating procedure) per cent increase in life satisfaction. 

Table 6 reports the Lewbel (2012) TSLS estimates for composite job 

satisfaction and life satisfaction, in which different subsets of X are used to make Z. 

The results fully support the Lewbel (2012) IV estimates in Table 1, suggesting the 

results in Table 1 are robust to different specifications of Z. Table 7 performs the 

same robustness exercise for life satisfaction and the nine facets of job satisfaction. 

Again, the results mostly support the main findings reported in Tables 4 and 5. 

4. Discussion 

In this paper we have used the Lewbel (2012) method to test for causation between 

job satisfaction and life satisfaction using cross-sectional data. We commenced 

through considering the relationship between composite job satisfaction and life 

satisfaction. We find support for H3.  Specifically, the results for composite job 

satisfaction and life satisfaction are consistent with both Lawler’s (1971) valence-

expectancy theory and Wilensky’s (1960, 1961) spill over theory, given that the sign 

on the composite job satisfaction variable is consistently positive. 

 We next examined how each of the nine facets of job satisfaction in the JSS 

were causally related to life satisfaction. This is important because the results for 

composite job satisfaction potentially mask more subtle relationships between job 

satisfaction and life satisfaction across different facets of job satisfaction. This is what 

we find. There is support for H1 for two job facets (contingent rewards and fringe 

benefits); there is support for H2 for one facet (supervision); there is support for H3 

for four facets (pay, promotion, operating procedures and nature of work); and there is 

support for H4 for two facets (co-workers and communication). This translates to 

support for Lawler’s (1971) valence-expectancy theory for five of the nine facets 



(nature of work, operating procedures, pay, promotion and supervision) and 

Wilensky’s (1960, 1961) spillover theory for six of the nine facets  (contingent 

rewards, fringe benefits, nature of work, operating procedures, pay and promotion).  

 Comparing the strength of the relationship between life satisfaction and 

composite job satisfaction and life satisfaction and facet job satisfaction, we find that 

life satisfaction has a stronger relationship with overall job satisfaction than with a 

majority of the individual job facets. This result is consistent with the principle of 

compatibility (Fishbein & Azjen, 1974; Bowling et al., 2010). This principle suggests 

the relationship between two variables will be strongest when examined at the same 

level of specificity or at the same point within a hierarchy. The JSS and PWI are at 

the same level at the top of their respective hierarchies as composites of several facets. 

The relationship between the PWI and specific facets of the JSS, however, is weaker, 

because while the PWI is at the top of the life satisfaction hierarchy, the specific job 

facets are lower on the job satisfaction hierarchy. In their meta-analysis, Bowling et al. 

(2010) also found general support for the proposition that life satisfaction had a 

stronger relationship with job satisfaction than satisfaction with specific job facets.  

 Turning to the results for life satisfaction and specific job facets, we 

note that the PWI is a relatively broad measure of life satisfaction; the version we 

administered in this study covers seven life facets. As such, the PWI may be expected 

to be related to relatively broader job facets (Hogan & Roberts, 1996). It follows that 

one might expect the PWI to yield an especially strong relationship with intrinsic job 

satisfaction facets because intrinsic facets are relatively broader and more complex 

than extrinsic facets (Bowling, Hendricks & Wagner, 2008). Intrinsic job facets are 

those that relate to the actual tasks one undertakes. Extrinsic facets relate to work 

conditions and the like. Thus, in terms of the facets in the JSS, intrinsic facets would 



be supervision, operating procedures, coworkers, nature of work and communication. 

The others are extrinsic facets. 

Related to this is the idea, encapsulated in Herzberg’s (1973) motivator-

hygiene theory, is that intrinsic job facets are more important predictors, than 

extrinsic job facets, of overall job satisfaction. While formulated more than four 

decades ago, Herzberg’s (1973) theory continues to receive much empirical support 

(see Page, 2005 for a review). In terms of the principle of compatibility, to the extent 

that intrinsic job facets are more important predictors of overall job satisfaction, they 

can be conceived as being higher on the job satisfaction scale and thus closer, in terms 

of parallel hierarchies, to life satisfaction.    

In terms of the strength of the causal relationships between life satisfaction 

and job satisfaction facets, there is mixed support for the notion that the PWI will be 

more strongly related to satisfaction with intrinsic job facets. Of the four job facets for 

which there is bi-directional causality, two facets are extrinsic (pay and promotion) 

and two facets are intrinsic (nature of work and operating procedures). At the other 

end of the spectrum, the PWI is least related, in a causal sense, with satisfaction with 

co-workers and communication, which are also intrinsic facets.  

There is more evidence that life satisfaction has a stronger relationship with 

intrinsic job facets if one focuses on the magnitude of the estimates in Tables 4 and 5. 

In Table 4, three of the four job facets on which life satisfaction has the biggest effect 

on job satisfaction are intrinsic (supervision, nature of work and operating 

procedures). In Table 5, two of the three job facets for which job satisfaction has the 

biggest effect are intrinsic (nature of work and operating procedures). 

Another way of conceptualizing job facets is in terms of their 

abstractness/concreteness (Weiss, 2002; Weiss, Suckow & Ladd, 1998). Concrete 



facets are those that can be characterized as being “real” in the sense of having more 

than a conceptual existence. Abstract facts are more conceptual and less tangible 

(Weiss, 2002). In terms of the job facets in the JSS, pay, supervisors, fringe benefits, 

contingent rewards, operating procedures and co-workers are concrete. Depending on 

the circumstances, promotion, nature of work and communication might be thought of 

as being abstract. Weiss (2002) argues that the abstractness/concreteness of the job 

facet will predict the extent to which the attitude toward that facet will be influenced 

by transient mood states, as opposed to trait measures. Specifically, attitudes towards 

more concrete job facets will be less influenced by transient mood states than abstract 

facets. The reasoning is that attitudes toward concrete facets are more likely to be 

developed through personal experience over time compared with abstract facets.  The 

PWI measures cognitively appraised life satisfaction, which is stable over time 

(Cummins, 2006). Thus, one would expect life satisfaction, as measured by the PWI, 

to be more strongly related to concrete job facets in the JSS. 

If one looks at the strength of the causal relationships, again there is mixed 

evidence for this conjecture. Of the four job facets for which there is bidirectional 

causality between job satisfaction and life satisfaction, two are concrete (pay and 

operating procedures) and two are arguably abstract (promotion and nature of the 

work). In terms of the magnitude of the coefficients in Tables 4 and 5, there is more 

support for the idea that the PWI will be more strongly related to concrete facets. In 

Table 4, the PWI has the strongest effect on satisfaction with supervisors and pay and 

in Table 5 the facets that have the biggest effect on the PWI are operating procedures, 

pay and contingent rewards. The one arguably abstract job facet that is important in 

predicting the PWI and, in turn, is predicted by the PWI, is the nature of work.   

Our research has a number of practical implications. Our findings suggest that 



organizations should assist employees to deal with issues in the non-work domain as 

these may impact on their satisfaction with different facets of their job, especially as 

to how they view the nature of their work, their relationship with their supervisor and 

the intrinsic benefits provided by the organization. For example, organizations may 

enhance job satisfaction by providing general wellbeing and mental health programs 

that provide employees with strategies to deal with challenges they face in their daily 

lives. Given that job satisfaction has been linked to a whole host of outcomes of 

benefit to organizations (Iaffaldano & Muchinsky, 1985; Scott & Taylor, 1985), such 

initiatives are likely to improve organizational effectiveness. 

 

Limitations and suggestions for future research 

The main limitation of our results is that the Lewbel (2012) method relies on a set of 

assumptions that stem from unobservable population parameters that are not testable. 

Having said this, we have shown that the data is characterized by heteroskedasticity, 

which is a precondition to implement the Lewbel (2012) test, and that our results are 

not sensitive to the particular choice of Z. A further limitation is that because the 

Lewbel (2012) method relies on higher order moments the IV estimates may not be as 

reliable as those derived with strong conventional IVs. Where there are no strong 

conventional IVs available with which to compare the results, as is the case with our 

sample, the reliability of the results cannot be checked. However, in research areas 

such as examining the relationship between job satisfaction and life satisfaction, in 

which there are no conventional IVs, the choice is between using an IV based on the 

higher order moments or not being able to estimate the causal relationship between 

the two variables with cross-sectional data at all. All the existing evidence from 

datasets in which the Lewbel (2012) method has been applied alongside conventional 

IVs, is that the Lewbel (2012) method produces estimates close to conventional IVs.   



In terms of future research, the Lewbel (2012) method described here could be 

applied in other areas of management and psychology in which there are thorny issues 

around causality, but conventional IVs are not available.  For example, researchers 

might test whether work attitudes such as organizational commitment promote job 

performance or whether performance leads to positive workplace attitudes, given the 

exact nature of such relationships remain inconclusive (Riketta, 2002). 

In terms of future research on the causal relationship between job satisfaction 

and life satisfaction, one avenue forward might be to use established longitudinal 

datasets such as the British Household Panel Survey or the German Socio-Economic 

Panel to tease out the causal relationship. While neither dataset has been used to 

examine this issue, they have been used to examine the effect of various life events on 

life satisfaction (see eg. Lucas, Clark, Georgellis & Diener, 2004) and job satisfaction 

(Georgellis, Lange & Tabvuma, 2012). Again, though, these datasets are limited in 

that they only have single-item measures of job satisfaction and life satisfaction. 

 

5. Conclusion  

The purpose of this paper has been to show how an a recently proposed identification 

strategy, which utilizes a heteroskedastic covariance restriction to construct an 

internal IV, can be used to derive causal estimates in cross-sectional data where other 

sources of identification, such as conventional IVs, are not available. To illustrate the 

method, we have applied the Lewbel (2012) method to examine the causal 

relationship between job satisfaction, and its facets, and life satisfaction. We find 

evidence of bidirectional causality between job satisfaction and life satisfaction and 

mixed evidence of causality between job satisfaction facets and life satisfaction.  
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Table 1: OLS and Lewbel (TSLS & GMM) estimates using a single composite measure of job satisfaction 

 

 JS as dependent variable PWI as dependent variable 

VARIABLES OLS TSLS GMM OLS TSLS GMM 

       

PWI 0.524*** 0.385*** 0.288***    

 (21.96) (3.494) (2.710)    

Job Satisfaction    0.295*** 0.184*** 0.202*** 

    (22.04) (3.806) (4.088) 

Ln(Income) 1.356** 1.801** 2.293*** 2.499*** 2.829*** 2.454*** 

 (2.023) (2.382) (2.988) (4.959) (5.366) (4.499) 

Education -0.570*** -0.567*** -0.571*** 0.200** 0.162* 0.196** 

 (-4.016) (-3.982) (-4.126) (2.146) (1.692) (2.043) 

Experience -0.253 -0.287* -0.278*    

 (-1.520) (-1.699) (-1.724)    

Experience
2
/100 0.241 0.312 0.303    

 (0.621) (0.794) (0.810)    

Age    -0.802*** -0.811*** -0.681** 

    (-3.190) (-3.194) (-2.538) 

Age
2
/100    1.055*** 1.042*** 0.877** 

    (3.281) (3.207) (2.513) 

Male 0.296 0.175 0.193 -0.783 -0.802 -0.760 

 (0.426) (0.249) (0.277) (-1.504) (-1.526) (-1.455) 

Married -1.137 -0.627 -0.421 4.133*** 4.144*** 3.999*** 

 (-1.116) (-0.572) (-0.390) (5.409) (5.368) (5.430) 

Position -1.038 -1.121 -1.144 -0.132 -0.277 -0.327 

 (-1.106) (-1.188) (-1.246) (-0.188) (-0.389) (-0.487) 

Ownership 2.457*** 2.556*** 2.343*** -0.152 0.161 0.0106 

 (3.372) (3.476) (3.251) (-0.278) (0.284) (0.0188) 

City Dummies       

Chengdu -0.430 -0.325 -0.0368 0.753 0.743 1.204 



 (-0.325) (-0.244) (-0.0310) (0.761) (0.743) (1.293) 

Wuhan 0.940 0.947 1.038 -0.130 -0.0242 0.140 

 (0.749) (0.752) (0.918) (-0.138) (-0.0254) (0.158) 

Fushun 3.169** 3.251** 3.372*** -0.101 0.258 0.186 

 (2.474) (2.526) (2.594) (-0.104) (0.262) (0.194) 

Dalian 3.244*** 3.071** 3.085** -1.780* -1.503 -1.386 

 (2.598) (2.437) (2.482) (-1.897) (-1.574) (-1.539) 

Fuxin 1.412 1.817 1.777 2.511** 2.803*** 2.544** 

 (1.033) (1.291) (1.286) (2.434) (2.671) (2.446) 

Constant 91.43*** 96.31*** 97.74*** 13.27** 25.42*** 24.06*** 

 (13.82) (12.60) (13.68) (2.150) (3.173) (2.907) 

       

Observations 2,657 2,657 2,657 2,657 2,657 2,657 

R-squared 0.172 0.161 0.141 0.186 0.165 0.171 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

  



 

Table 2:  OLS estimates for job satisfaction facets (job satisfaction as dependent variable) 

 

VARIABLES JSPAY JSPROM JSSUPER JSBENE JSREWA JSPROCED JSPEER JSWORK JSCOMMU 

          

PWI 0.0720*** 0.0643*** 0.0606*** 0.0627*** 0.0568*** 0.0278*** 0.0441*** 0.0852*** 0.0502*** 

 (17.40) (16.01) (13.13) (13.96) (14.28) (7.793) (13.12) (20.34) (12.53) 

Ln(Income) 0.937*** 0.122 -0.272** 0.659*** 0.490*** -0.195* -0.336*** -0.122 0.0715 

 (8.064) (1.082) (-2.095) (5.226) (4.382) (-1.942) (-3.552) (-1.037) (0.635) 

Education -0.105*** -0.0499** -0.0699** -0.0947*** -0.0696*** -0.108*** 0.0112 -0.0135 -0.0693*** 

 (-4.286) (-2.091) (-2.549) (-3.547) (-2.943) (-5.111) (0.558) (-0.543) (-2.909) 

Experience -0.0330 -0.0741*** -0.0358 -0.0171 -0.0101 -0.0531** -0.0223 -0.0140 0.00645 

 (-1.141) (-2.645) (-1.112) (-0.547) (-0.365) (-2.133) (-0.952) (-0.478) (0.230) 

Experience
2
/100 0.0562 0.125* -0.0230 0.0224 -0.0526 0.0856 0.0293 0.0869 -0.0894 

 (0.835) (1.921) (-0.306) (0.308) (-0.813) (1.478) (0.536) (1.275) (-1.373) 

Male -0.187 0.502*** 0.0472 0.0622 0.0214 -0.126 -0.0894 0.204* -0.138 

 (-1.554) (4.290) (0.351) (0.476) (0.185) (-1.214) (-0.913) (1.673) (-1.181) 

Married -0.109 -0.137 -0.150 -0.433** -0.262 -0.110 -0.0503 0.208 -0.0936 

 (-0.617) (-0.801) (-0.759) (-2.257) (-1.543) (-0.721) (-0.350) (1.162) (-0.547) 

Position -0.374** -0.429*** -0.0470 -0.149 -0.276* 0.392*** 0.633*** -0.395** -0.393** 

 (-2.299) (-2.714) (-0.259) (-0.846) (-1.767) (2.793) (4.791) (-2.396) (-2.492) 

Ownership 0.331*** 0.394*** 0.237* 0.329** 0.261** 0.489*** -0.0342 0.186 0.265** 

 (2.623) (3.212) (1.680) (2.396) (2.146) (4.491) (-0.333) (1.452) (2.161) 

City Dummies          

Chengdu 0.221 0.370* -0.597** -0.0671 -0.362 0.739*** -0.591*** 0.0234 -0.166 

 (0.963) (1.663) (-2.335) (-0.270) (-1.642) (3.738) (-3.172) (0.101) (-0.747) 

Wuhan 0.0853 0.206 -0.346 -0.497** 0.123 0.553*** -0.141 0.608*** 0.348* 

 (0.392) (0.977) (-1.425) (-2.105) (0.588) (2.946) (-0.797) (2.760) (1.651) 

Fushun -0.298 -0.354 1.552*** -0.848*** -0.0556 1.567*** 0.746*** 0.490** 0.370* 

 (-1.343) (-1.641) (6.263) (-3.518) (-0.261) (8.183) (4.130) (2.178) (1.718) 

Dalian -0.697*** -0.484** 1.363*** -0.430* 0.100 1.276*** 0.703*** 0.715*** 0.697*** 

 (-3.219) (-2.303) (5.645) (-1.828) (0.481) (6.836) (3.996) (3.262) (3.322) 



Fuxin 0.300 0.0690 0.267 -0.000459 -0.188 1.416*** -0.221 0.0159 -0.246 

 (1.263) (0.300) (1.009) (-0.00179) (-0.825) (6.927) (-1.145) (0.0661) (-1.069) 

Constant 1.367 9.580*** 15.43*** 4.607*** 7.263*** 13.63*** 16.27*** 11.08*** 12.20*** 

 (1.191) (8.597) (12.05) (3.699) (6.585) (13.78) (17.45) (9.530) (10.97) 

          

Observations 2,657 2,657 2,657 2,657 2,657 2,657 2,657 2,657 2,657 

R-squared 0.150 0.124 0.116 0.098 0.099 0.090 0.109 0.155 0.080 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

  



Table 3: OLS estimates for job satisfaction facets (PWI as dependent variable) 

 

VARIABLES PWI PWI PWI PWI PWI PWI PWI PWI PWI 

          

Pay 1.429***         

 (17.44)         

Promotion  1.372***        

  (15.99)        

Supervisors   1.017***       

   (13.23)       

Benefits    1.100***      

    (14.02)      

Rewards     1.277***     

     (14.46)     

Oper. Proced.      0.805***    

      (7.768)    

Co-workers       1.387***   

       (13.13)   

Nature of work        1.587***  

        (20.35)  

Communication         1.132*** 

         (12.70) 

Ln(Income) 1.704*** 2.906*** 3.471*** 2.438*** 2.558*** 3.447*** 3.639*** 3.123*** 3.148*** 

 (3.237) (5.558) (6.556) (4.586) (4.833) (6.375) (6.864) (6.142) (5.928) 

Education 0.219** 0.114 0.119 0.185* 0.145 0.164 0.0595 0.130 0.145 

 (2.269) (1.172) (1.216) (1.889) (1.486) (1.626) (0.605) (1.377) (1.474) 

Age -0.766*** -0.654** -0.856*** -0.840*** -0.959*** -0.750*** -0.778*** -0.742*** -0.967*** 

 (-2.956) (-2.501) (-3.232) (-3.181) (-3.639) (-2.772) (-2.935) (-2.915) (-3.638) 

Age
2
/100 0.966*** 0.842** 1.121*** 1.052*** 1.248*** 0.941*** 0.979*** 0.873*** 1.249*** 

 (2.913) (2.518) (3.306) (3.116) (3.699) (2.719) (2.886) (2.682) (3.671) 

Male -0.477 -1.451*** -0.823 -0.840 -0.788 -0.716 -0.658 -1.044** -0.619 

 (-0.890) (-2.677) (-1.501) (-1.538) (-1.446) (-1.278) (-1.198) (-1.982) (-1.126) 



Married 4.029*** 4.082*** 4.203*** 4.483*** 4.431*** 4.176*** 4.046*** 3.413*** 4.217*** 

 (5.117) (5.141) (5.220) (5.586) (5.534) (5.080) (5.022) (4.409) (5.224) 

Position 0.0654 0.0975 -0.429 -0.315 -0.109 -0.828 -1.366* 0.166 -0.0229 

 (0.0903) (0.134) (-0.580) (-0.427) (-0.148) (-1.095) (-1.840) (0.234) (-0.0309) 

Ownership 0.137 0.0856 0.390 0.269 0.288 0.270 0.683 0.297 0.330 

 (0.243) (0.151) (0.678) (0.468) (0.504) (0.459) (1.189) (0.539) (0.572) 

City Dummies          

   Chengdu 0.347 0.171 1.290 0.756 1.136 0.122 1.506 0.606 0.869 

 (0.340) (0.167) (1.236) (0.727) (1.096) (0.114) (1.441) (0.605) (0.831) 

   Wuhan 0.0188 -0.153 0.509 0.697 0.0117 -0.303 0.338 -0.835 -0.225 

 (0.0194) (-0.156) (0.513) (0.705) (0.0118) (-0.299) (0.341) (-0.877) (-0.226) 

   Fushun 1.244 1.290 -0.718 1.779* 0.967 -0.430 -0.211 0.00963 0.470 

 (1.253) (1.289) (-0.703) (1.757) (0.959) (-0.410) (-0.207) (0.00987) (0.462) 

   Dalian 0.0821 -0.289 -2.331** -0.472 -1.029 -2.058** -1.948** -2.022** -1.716* 

 (0.0847) (-0.296) (-2.347) (-0.479) (-1.047) (-2.023) (-1.966) (-2.128) (-1.729) 

   Fuxin 2.587** 2.930*** 2.896*** 3.131*** 3.435*** 2.069* 3.421*** 2.877*** 3.498*** 

 (2.433) (2.734) (2.664) (2.892) (3.180) (1.846) (3.146) (2.757) (3.211) 

          

Constant 39.34*** 27.40*** 28.31*** 38.26*** 35.66*** 32.82*** 20.25*** 22.00*** 31.66*** 

 (6.355) (4.326) (4.389) (6.056) (5.644) (4.933) (3.065) (3.562) (4.926) 

          

Observations 2,657 2,657 2,657 2,657 2,657 2,657 2,657 2,657 2,657 

R-squared 0.136 0.122 0.096 0.103 0.107 0.058 0.096 0.167 0.092 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
  



Table 4: Lewbel IV estimates for facets of job satisfaction (job satisfaction as the dependent variable)  

 

VARIABLES JSPAY JSPROM JSSUPER JSBENE JSREWA JSPROCED JSPEER JSWORK JSCOMMU 

          

Panel A: TSLS estimates  

PWI 0.0603*** 0.0488*** 0.0788*** 0.0375* 0.0196 0.0481*** 0.0242 0.0581*** 0.00966 

 (3.169) (2.637) (3.709) (1.811) (1.057) (2.919) (1.557) (2.996) (0.515) 

Panel B: GMM Estimates 

PWI 0.0535*** 0.0493** 0.0733*** 0.0297 0.0137 0.0485*** 0.0257* 0.0536*** 0.00604 

 (2.693) (2.542) (3.331) (1.389) (0.709) (2.771) (1.677) (2.780) (0.301) 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
  



Table 5: Lewbel IV estimates for job satisfaction facets (PWI as dependent variable)   

 

VARIABLES PWI PWI PWI PWI PWI PWI PWI PWI PWI 

Panel A: TSLS Estimates 

Pay 1.183***         

 (2.979)         

Promotion  0.718*        

  (1.672)        

Supervisors   0.499       

   (1.636)       

Benefits    0.857***      

    (3.081)      

Rewards     1.369**     

     (2.548)     

Oper. Proc.      3.013***    

      (5.213)    

Co-workers       0.420   

       (0.739)   

Nature of work        1.025**  

        (2.211)  

Communication         0.604 

         (1.390) 

Panel B: GMM Estimates  

Pay 1.357***         

 (3.252)         

Promotion  0.991**        

  (1.965)        

Supervisors   0.452       

   (1.446)       

Benefits    0.854***      

    (2.911)      

Rewards     1.465***     



     (2.618)     

Oper. Proc.      2.921***    

      (4.491)    

Co-workers       0.284   

       (0.464)   

Nature of work        1.008**  

        (2.015)  

Communication         0.612 

         (1.343) 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
  



Table 6: Lewbel IV estimates for different subsets of X used to make Z (job satisfaction as single composite measure) 

 

VARIABLES JS 

Panel A1: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience, Exprience
2
, 

Gender, Marital, Position} 

PWI 0.345*** 

 (2.880) 

Panel A2: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience, Exprience
2
, 

Position} 

PWI 0.415*** 

 (3.417) 

Panel A3: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience} 

PWI 0.460*** 

 (3.769) 

Panel B1: PWI Dependent Variable, TSLS estimates, Z = Z1 

VARIABLES PWI 

Panel B1: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age, Age
2
, Gender, 

Marital, Position} 

JS 0.193*** 

 (4.044) 

Panel B2: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age, Age
2
, Position} 

JS 0.207*** 

 (4.238) 

Panel B3: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age} 

JS 0.199*** 

 (4.063) 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 

 

 



Table 7: Lewbel IV estimates for different subsets of X used to make Z (job satisfaction facets) 

 

VARIABLES JSPAY JSPROM JSSUPER JSBENE JSREWA JSPROCED JSPEER JSWORK JSCOMMU 

Panel A1: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience, Exprience
2
, Gender, Marital, Position} 

PWI 0.0501** 0.0643*** 0.0809*** 0.0314 0.00604 0.0361** 0.0186 0.0478** 0.00938 

 (2.421) (3.215) (3.439) (1.396) (0.298) (2.004) (1.089) (2.266) (0.462) 

Panel A2: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience, Exprience
2
, Position} 

PWI 0.0637*** 0.0716*** 0.0940*** 0.0409* 0.0152 0.0368** 0.0236 0.0530** 0.0161 

 (3.028) (3.488) (3.885) (1.785) (0.742) (2.000) (1.360) (2.468) (0.782) 

Panel A3: JS Dependent Variable, TSLS estimates, Z = {Income, Education, Experience} 

PWI 0.0697*** 0.0720*** 0.102*** 0.0468** 0.0233 0.0435** 0.0245 0.0549** 0.0230 

 (3.288) (3.477) (4.176) (2.034) (1.134) (2.346) (1.400) (2.538) (1.110) 

VARIABLES PWI PWI PWI PWI PWI PWI PWI PWI PWI 

Panel B1: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age, Age
2
, Gender, Marital, Position} 

Pay 1.232***         

 (3.167)         

Promotion  0.794*        

  (1.859)        

Supervisors   0.515*       

   (1.707)       

Benefits    0.897***      

    (3.237)      

Rewards     1.538***     

     (2.864)     

Oper. Proc.      3.099***    

      (5.464)    

Co-workers       0.444   

       (0.781)   

Nature of work        0.963**  

        (1.998)  

Communication         0.651 

         (1.530) 



Panel B2: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age, Age
2
, Position} 

Pay 1.321***         

 (3.288)         

Promotion  0.855**        

  (1.978)        

Supervisors   0.566*       

   (1.859)       

Benefits    0.901***      

    (3.139)      

Rewards     1.629***     

     (2.936)     

Oper. Proc.      3.081***    

      (5.226)    

Co-workers       0.580   

       (0.993)   

Nature of work        1.008**  

        (2.050)  

Communication         0.738* 

         (1.699) 

Panel B3: PWI Dependent Variable, TSLS estimates, Z = {Income, Education, Age} 

Pay 1.500***         

 (3.628)         

Promotion  0.768*        

  (1.668)        

Supervisors   1.063***       

   (3.168)       

Benefits    0.865***      

    (3.000)      

Rewards     1.562***     

     (2.839)     

Oper. Proc.      3.146***    

      (5.123)    



Co-workers       0.550   

       (0.897)   

Nature of work        0.977*  

        (1.931)  

Communication         0.964** 

         (2.143) 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
 

 


