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What Types of Occupations are Becoming Less Sex-Segregated?

Determinants of the Rate of Occupational Integration: 1970-2000

Abstract
Although a consistent body of research has demonstrated that occupational segregation is highly consequential for women's economic standing, we know little about the processes that contribute to changes in levels of sex segregation.  In this study, we examine those factors that contribute to changes in the percent of women in detailed occupational categories.  Since we are most concerned with the economic consequences of this type of segregation, we analyze a group of high-paying, male dominated occupations that, if better integrated, would contribute most to earnings equality.  We find that occupations that carry titular authority, that require high levels of intellectual ability, and that are growing have been experiencing above-average increases in the percentage of women, while occupations that require high levels of specific vocational training time and that feature male-stereotyped task profiles have been witnessing below-average increases.  Our findings suggest that discrimination remains a problem for women in the labor force; that this discrimination is rooted in gender stereotypes; and that hiring, rather than workplace climate, is the site where this is enacted.  They also suggest that both neoclassical economic theories and theories of culture help us understand this process and offer complementary explanations of it.  


A large body of research has demonstrated the gendered nature of earnings in the United States, exploring consistent wage disparities between men and women in great detail.  Recent data suggest that, on average, women earn 77% of men's wages (DeNavas et al. 2003), and although this figure masks many subtleties, it is an effective summary measure of an enduring problem.  It is clear that occupational sex segregation is an extremely important factor in this wage gap, explaining anywhere from 12% (Blau et al. 1998) to 90% (Petersen and Morgan 1995; Tomaskovic-Devey 1993) of earning differences.  Moreover, as Reskin (1993) points out, female occupations are less likely to provide benefits, on-the job training, career ladders, or opportunities to exercise authority.  Thus, workplace segregation is an important component of gender stratification.


While it is clear that occupational segregation is highly consequential for women's economic standing, we know little about the processes that contribute to changes in levels of sex segregation over time.  In this study we are interested in changes in one component of sex segregation, rates of female representation, and, thus, we examine factors that contribute to changes in the percentage of women in detailed occupational categories.  Since we are most concerned with the economic consequences of this type of segregation, we analyze a group of high-paying, male dominated, occupations that, if better integrated, would most increase earning equality.


Female representation in detailed occupational categories has typically been studied as part of the larger process of occupational sex segregation and, therefore, we frame our consideration of changes in the percentage of women in high-paying occupations in this more general literature. Indeed, occupational sex segregation has been investigated in detail, and numerous studies have documented that in the United States, no matter what the measure, men and women continue to do different work (Albelda 1986; Bielby and Baron 1984; Blau and Hendricks 1979; England 1981; Gross 1968; Tomaskovic-Devey 1993; Reskin and Roos 1990; Wharton 1989).
  Jacobs (1989a,b), for example, found that occupational sex segregation remained relatively stable over time until 1970, when a gradual downward trend began, which continued into the 1980s (see also Cotter et al., 1995).  Blau et al. (1998) and Baunach (2002) also found declining segregation levels in the 1980s, although their data suggest that this was driven by changes in a very limited number of occupations.  Both caution that the future of occupational integration will depend on changes in a broader range of categories. 


Other work has demonstrated that, even in desegregating occupations, men and women can occupy different jobs (Reskin and Roos 1990), suggesting that progress in this area may be much more modest than the figures first suggest (Roos and Reskin 1992).  Thus, recent work indicates that segregation remains a particularly important characteristic of the U. S. economy, with continuing consequences for women's economic fortunes. 

Theoretical Perspectives: Demand-Side Explanations 


More and more evidence suggests that occupational sex segregation is a crucial component of gender stratification, and many studies have found that the organizational and economic structures of demand-side explanations offer the most promise for analyzing the details of occupational segregation (Bielby and Baron 1986; Reskin 1993; Tomaskovic-Devey 1993; Kaufman 2002).  Thus, we concentrate on theories that assume that organizational, occupational, and labor market factors are major mechanisms for sorting individuals into gendered positions, though, at times in our analyses, we cannot neatly separate demand from supply-side factors.  Our primary purpose is to contribute to an understanding of the processes that generate changes over time in female representation in male-dominated, high-paying, occupations.  A secondary objective is to explore the usefulness of various demand side explanations as vehicles for theorizing about this type of occupational change; we assume that different theories provide complementary explanations of these processes. 


We begin with neoclassical economics, which offers a framework for developing two different theories of occupational segregation.  First, Becker's (1971) theory of discrimination, the premiere explanation of institutional constraints on hiring decisions, argues that the need to realize profit by competing within the market arena forces employers to hire the cheapest workers available, and thus any potential employer preference based on race or sex would be overridden by this need to compete effectively. Only organizations protected in some way from competitive forces, then, are able to exercise a taste for discrimination, suggesting that occupational segregation is most likely to occur in companies operating in less competitive environments. Literature in this area has argued that unionization occurs in organizations with limited competition (Kaufman 2002), since only firms with extraordinary market power can afford to share profits with workers.   For this reason, unionization has been used as an indicator of limited competition, and while discrimination may be due to the taste of employers or the taste of union members, the ability to exercise this type of preference turns on lack of competition in the market place.   


Studies examining the relationship between occupational segregation and unionization have produced mixed results due, perhaps at least in part, to different units of analysis under investigation.  Bridges (1982), for example, looked at the factors contributing to sex segregation in detailed occupational categories and found union shops to be less segregated than their nonunionized counterparts, while Wallace and Chang (1990) produced similar results in their study of women’s employment in manufacturing.  Bielby and Baron (1986) and Baron et al.'s (1991) regional, firm level analyses, on the other hand, found union shops to be more segregated, as did Kaufman (2002), when he examined both race and sex employment segregation in a model that combined industry and occupation.  Finally, Elvira and Saporta (2001) found that the impact of unionization on wages, on the level of the firm, at least, varied by industry.  Here, following Kaufman (2002), we use unionization levels to model neoclassical theoretical assumptions by suggesting that unionization limits competition, and we evaluate its contribution to change in the percent of women in male-dominated, high-wage, occupations.  Specifically, we assume that:


Occupations with high rates of unionization experience lower percentage increases in female representation.  (Hypothesis 1)


Building on assumptions of neoclassical economics, Bielby and Baron (1986), England (1992), and Tomaskovic-Devey (1993) use the theory of statistical discrimination to examine occupationally segregated workplaces. They suggest that discrimination may reflect rational responses by employers who use real and/or perceived statistical averages about groups to predict the reliability and productivity of individual employees. Williamson (1981, cited in Tomaskovic-Devey 1993) argues that a stable work force is of particular interest to employers who need workers with high levels of firm-specific skills, suggesting that women, often viewed as transient labor force participants, will be less likely to find employment in such settings.  


Skill levels and training have often been studied together, and a growing body of research has demonstrated the importance of one or both of these in occupational segregation.   In their sample of California establishments, for example, Bielby and Baron (1986) found that within occupations employing both men and women, men were more likely to occupy jobs that were more complex and that had higher job-specific training requirements.  In the North Carolina case, Tomaskovic-Devey and Skaggs (2002) found that training time, more generally, was especially important in understanding the sex composition of firm-level jobs.  Here we use both training time and skill requirements to explore growth of women in male-dominated, high-wage occupations.  Following Tam (1997), we distinguish between specific vocational training and a more general skill requirement, the latter measured by the extent to which the occupation was judged by experts to require high levels of intellectual ability.  Consistent with Bielby and Baron (1986), we suggest that the cost of replacing workers with well-developed specific skills may discourage employers from hiring women because of fears that women will leave the labor force.
  Occupations requiring higher levels of general skills, on the other hand, should be more hospitable to women.  Thus:


Occupations which require high levels of specific vocational training should experience lower percentage increases in female representation.  (Hypothesis 2)


Occupations which require high levels of general skills should experience greater percentage increases in female representation.  (Hypothesis 3)


Social Closure assumes that status groups work to maintain both privilege and advantage by reserving many opportunities for group members (Tomaskovic-Devey 1993).  Applied to occupational segregation, this theory suggests that women (and men of color) are excluded from certain occupations as a result of successful attempts by white men to maintain their traditional labor-force advantage.  Tomaskovic-Devey and Skaggs (2002) argue that worker controlled, on-the-job training programs are exceptionally strong mechanisms through which social closure may operate, since they offer incumbents ample opportunity to exclude women.  Since data confined to only firm-specific training requirements are unavailable on the occupational level, we concentrate on job quality in our consideration of social closure; the model suggests that exclusion pressures are strongest in “better” jobs.
  Following the literature, we assume that employers share an interest with their white male workers in excluding women, either as an appeasement to these employees or as a product of their own bias (Reskin and Roos 1990; Tomaskovic-Devey 1993). 


While we do not have specific information on hiring decisions or employer attitudes that would capture social closure processes directly, we consider women’s entrance into “good jobs” as suggestive and we define job quality by high wages.  Previous research has documented a relationship, among human resource managers, between declining real wages, male flight and feminization.  Additional work suggests that authority is also an important component of “good jobs”  (Elliot and Smith 2004; Smith 2002), and we know that when the authority of an occupation erodes, at least in the case of bank managers, the occupation becomes less attractive to men and hence more accessible to women (Reskin and Roos 1990).  Thus, we use wages, wage growth, and authority to measure occupational attractiveness, and we suggest that:

High wage occupations should experience lower percentage increases in female representation.  (Hypothesis 4)


Occupations with large earning gains should experienced smaller increases in female representation.  (Hypothesis 5)


Occupations which carry authority should experience lower percentage increases in female representation.
  (Hypothesis 6)

 
Current theorizing on gender suggests that gender norms and ideologies are deeply rooted and that specific understandings of gender are part of the cultural context in which systems operate (Lorber 1994; Ridgeway 1997; Risman 1998).  Ridgeway and Correll (2004) highlight the importance of hegemonic cultural beliefs in this process, by which they mean the collection of widely held views about differences between men and women and the behavioral expectations accompanying them, i.e., the core cultural beliefs that define gender for us.  They suggest that, when coupled with the social relational contexts in which these beliefs are enacted, we find two of the core components that maintain and change the gender system.    


In the male dominated, high-paying occupations that we are investigating, two specific processes within this schema seem particularly important: the impact of beliefs about gender appropriate roles on hiring, and the climate faced by women who have been hired.  Although it is not always possible to separate these out neatly, previous research suggests that both are relevant.  Charles and Bradley (2002) found that in the international case, gender-egalitarian norms were associated with greater sex integration at least in some fields of study in higher education.  In the workplace more directly, the little work that has been done suggests that managers' gender-role attitudes affect hiring decisions (Reskin and Padavic 1988; Roos and Manley 1996), while Roos and Reskin (1992) demonstrate that male dominated occupations can be quite inhospitable to women entrants.


To examine the impact of cultural beliefs about gender on employment trends, we evaluate the role of stereotypes about gender-appropriate work by asking whether change in female representation is related to gender stereotypes about the types of skills women possess.  Even though our general approach is to emphasize demand-side forces, in this case we cannot distinguish between the extent to which women might be less likely to apply for “male” jobs – a supply-side factor – and workplace barriers to hiring women in this capacity.  Available research suggests, however, that women’s occupational choices are quite malleable.   Jacobs (1989b), for example, found that for women occupational aspirations are adaptable and respond well to changes in the occupational structure.
  Okamoto and England’s (1999) findings are consistent with this, but they conclude that early socialization has a modest, long-term, effect on gendered occupational outcomes.  They also found that women with liberal gender role attitudes were more likely to work in more “male” occupations.  Finally, Bellas and Coventry (2001) found that women’s gendered attitudes and aspirations are associated with female jobs, at least in a sample of sales occupations.  


Taken together, these findings suggest that in spite of the malleability of occupational aspirations, the role of stereotypes about gender appropriate work can operate as both a supply and demand side process.  While we believe that Tomaskovic-Devey and Skaggs (2002) are correct when, agreeing with Ridgeway (1997), they underscore the importance of the social relational context – in this case the workplace – in which jobs are allocated, we cannot discount women’s choices.  Thus, we evaluate the relationship between cultural beliefs about appropriate work for women and change in the percentage of women in the occupations that we are considering without distinguishing between supply and demand-side dynamics. 

Specifically,


Occupations with male-stereotyped task profiles should experience lower percentage increases in female representation.  (Hypothesis 7)


Occupations with female-stereotyped task profiles should experience higher percentage increases in female representation.  (Hypothesis 8)


If, as Ridgeway and Correll (2004) suggest, it is in the social relational context that cultural beliefs about gender are expressed, workplace climate becomes an important focus for understanding the consequences of such beliefs on the stratification system.  They stress that while the effects of gender beliefs vary greatly from situation to situation, gender becomes particularly salient when beliefs about gender roles are directly linked to the activities central to the context at hand.  The literature suggests that when gender is salient in this way, workplace climate becomes an important issue (Roos and Reskin 1984; Jacobs 1989b; Mueller et al. 2001).  Thus, in the context of the workplace, particularly in male-dominated occupations, we expect hegemonic cultural beliefs about gender to influence workplace climate and this, in turn, would discourage women from entering or remaining in such occupations.  We use the gender-role attitudes of incumbents in each occupation as a measure and suggest that:


Occupations with incumbents high in hegemonic cultural beliefs about gender will experience lower percentage increases in female representation.  (Hypothesis 9)


Cotter et al. (1997) and Cohen and Huffman (2003 a,b) have considered the role of geographic region in occupational segregation, and Tomaskovic-Devey (1993) argues that gendered cultural expectations, more specifically, vary by location, suggesting that residents of urban areas typically have less traditional ideas and beliefs.  Building on this idea, we expect that gender norms may be more fluid in urban locations, and we speculate that:


Occupations with proportionately more incumbents located in urban areas should exhibit higher percentage increases in female representation.  (Hypothesis 10)

 
Formalized rule structures have been identified as relevant to understanding occupational sex segregation and formalized employment practices have been found to reduce both sex and race segregation (Tomaskovic-Devey 1993; see also Roos and Reskin 1992).  Tomaskovic-Devey et al. (1996), for example, found that establishments with formalized employment practices generally have lower levels of gender segregation.  Reskin and McBrier (2000) found that in the case of managerial jobs, formalized personnel practices, especially in large organizations, increases women’s participation.  In some occupations, the case of attorneys, for example, evidence suggests that large organizations integrate more successfully (Chiu and Leicht 1999).  Moreover, Reskin et al. (1999) note that small, non-bureaucratic, organizations are less likely to have clearly-delineated, meritocratic procedures.  Public sector organizations typically have formalized, bureaucratized, hiring and promotion procedures, and, thus, organizational size and public sector membership should have an impact of female representation.  Specifically,


Occupations with proportionately more incumbents in large firms will experience higher increases in female representation.  (Hypothesis 11)


Occupations with proportionately more incumbents employed in the public sector should exhibit higher percentage increases in female representation.  (Hypothesis 12)


Demand-side theories of occupational sex segregation assume that the needs of labor markets constrain hiring decisions, and industrial restructuring is an important source of change in the type of occupations that need to be filled.  In the United States, this restructuring has been characterized by an expanding service sector, which has generated new occupational opportunities that have encouraged women to enter the paid workforce (Charles 1992; Charles and Grusky 2004).  Here we evaluate the role of service sector expansion in changes in the representation of women in male-dominated, high-paying occupations, and we assume that:


Occupations high in service sector representation will experience higher increases in female representation.  (Hypothesis 13)


Finally, occupational growth, more generally, is a component of industrial restructuring and may influence change in the percentage of women in particular occupations.  High demand for certain types of workers might force employers to cast their hiring nets more widely.  Blau et al. (1998), in one of the few studies that we have found examining changes in the per cent of women in detailed occupations, found that women made larger gains in occupations that were rapidly growing.
  They also suggest that slow employment growth in blue-collar jobs may be responsible for lack of integration in this area.  And Jacobs (1992) found that growth in managerial jobs accounted for about a quarter of the total decline in sex segregation between 1970 and 1990.  Kaufman’s (2002) work suggests, however, that the impact of growth varies by skill level: it contributes to integration in high-skill positions only.  These findings underscore Reskin’s (1993) point that while most work has found that growth contributes to occupational sex integration, we do not know the conditions under which this occurs.  Here we access the effect of occupational growth on the change in percent of women in the categories under investigation.
  Following Kaufman’s (2002) findings on the relationship between skill level and occupational growth just mentioned, we test for an interaction between employment growth and skill using the level of intellectual ability required by the occupation as evaluated by experts to model skill levels.  Thus:


 Occupations high in growth experience higher percentage increases in female representation. (Hypothesis 14)


High-skilled occupations that are growing experience higher percentage increases in female representation.  (Hypothesis 15)

Given its use in past research, we also include the baseline percent female in an occupation (viz., percent female in 1970) as a control variable (Blau et al. 1998).  To test for possible nonlinearities in the relationship between this variable and change in percent female over time, we include both percent female in 1970 and percent female in 1970 squared.  It is possible that change in percent female is greater in occupations that begin with more women and less in occupations with lower levels of female representation.  This could be named a "critical mass effect" and was found to be the case in a sample of sales occupations between 1980 and 1990 (Bellas and Coventry 2001).  It is also possible that change is greater in occupations with fewer women to begin with and less in occupations with more women.  This could be called a "ceiling effect" and was found by Blau et al. (1998:49).

The Occupational Level

A body of recent work on occupational sex segregation has concentrated on the firm or the establishment as the unit of analysis, since a number of important studies have demonstrated that national data on occupations masks the degree of job segregation in specific organizations (Bielby and Baron 1986; Petersen and Morgan 1995; Tomaskovic-Devey 1993; Tomaskovic-Devey et al. 1995; Huffman et al., 1996).   Nevertheless, the national occupational level has a number of advantages over the level of the firm.  Most relevant for our purposes is that detailed occupations allows us to examine trends over time, an approach typically superior to cross-sectional analyses when studying the process of social change.  


Moreover, research has found that, for sex segregation at least, occupational models and job models produce substantively similar results albeit of different magnitude (Tomaskovic-Devey and Skaggs, 2002), and we assume that this true for female representation, more specifically.  Thus, we have good reason to believe that the patterns identified with occupational-level data are suggestive of the job market as a whole, and, for these reasons, it is on the occupational level that we explore the processes that generate changes in female representation in the workplace.  

Data and Methodology


In examining changes in female representation in detailed occupational categories over time, we are interested in those occupations which, if integrated, would have the largest impact in reducing earnings inequality between women and men.  To this end, we assume that men are not very interested in moving into relatively low-paying female occupations and that women are not interested in leaving high-paying female occupations.  Therefore, we focus on those occupations that, according to the 1990 census, were majority male and feature above-average earnings.  This generated 198 occupations, in both white and blue collar categories.
   


To test our hypotheses, we use a weighted least squares regression analysis in which we enter groups of variables in blocks, each modeling one of the theoretical perspectives informing our investigation.  We entered the groups of variables in descending order, according to their contribution to an increase in the adjusted R Square.  Due to the large variability in the values of the denominators used to calculate the percentages, each observation in weighted by the square root of the denominator used to calculate the value of the dependent variable.
    

Our data come almost exclusively from the Dictionary of Occupational Titles (DOT) and from the U.S. Census Bureau.  The DOT information was drawn from a data set constructed by England and Kilbourne (2002), who reconciled a large number of measures from the Fourth Edition of the Dictionary of Occupational Titles (D.O.T.) to the 1980 Census Occupational Classification scheme.  The Census data include information from both Decennial Censuses as well as from Current Population Surveys.  Specific data sources are given below in connection with the variables used in the analysis.


The dependent variable is the change in percent female in a detailed occupation between 1970 and 2000.  The 1970 data come from Decennial Census sources, while the 2000 data come from pooling the 1998-2002 Current Population Surveys (CPS).  Often the Census Bureau modifies its occupational classification scheme with each new Decennial Census, which would pose problems for our over-time analysis.  However, the 1980 and 1990 Census occupational classification schemes were virtually identical.  This is important because the 1970 data were recoded by Census staff to the 1980 scheme and the 2000 CPS data employ the 1990 scheme.  Thus, we were able to largely avoid classification incompatibility issues.

The independent variables we use are displayed in Table 1.  We began by constructing three summated measures from England’s data to capture gender-stereotyped skill requirements: a “male task profile index,” a “female task profile index,” and a “scientific work” index.  The first was constructed via principal components factor analysis and utilized the following occupational characteristics: hazardous work, noisy work, working with machines, and working with things (Cronbach's Alpha=.814).   The “female task profile” measure includes clerical perception and working with people (Alpha=.720).  The scientific work index is comprised of preference for scientific work and working with data (Alpha=.718).


To measure the general intellectual ability required in an occupation, we utilized the DOT "intelligence" measure.  We found this preferable to GED, which seems to include both general and specific skills.
  The vocational training requirements of an occupation are assessed using the Specific Vocational Preparation measure.  Although intellectual ability and training are highly correlated, we employ them both because, as England et al. (2000) point out, they are theoretically distinct.
  Moreover, a high bivariate correlation does not necessarily mean that the effects of the variables cannot be separated (Pindyck and Rubinfeld 1998:98), and neither our results nor diagnostic tests reveal serious multicollinearity problems.


England also constructed a dummy variable we use, which indicates whether an occupation involved a significant amount of titular authority.  Occupational growth was measured by dividing the number of persons in a detailed occupation in 1990 by the number in the occupation in 1970.  We used 1990 rather than 2000, reasoning that there would be a lag between the growth of an occupation and its effect on sex segregation.  The industrial and union membership composition of occupations were calculated by pooling data from the March, 1983-1987 Current Population Surveys; the CPS began using the 1980 Census Occupational Classification scheme in 1983, and the 1983-1987 time frame is approximately in the middle of the 1970-2000 period we are examining.  For union membership, we simply computed the proportion of persons in the occupational category who were members of unions.  We also used CPS data to compute the proportion of persons in each occupational category who resided in a central city area, and the proportion who were employed in either the public or service sector.  Following Charles (1992), we defined service sector as nonagricultural labor in occupations in trade, financial, or service industries.


To measure the earnings growth of an occupation, we constructed a ratio by dividing mean male earnings ca. 2000 by mean male earnings in 1980 for year-round, full-time workers.
  The 2000 data come from the pooled 1998-2002 CPS, while the 1980 data were drawn from England and Kilbourne (2002).  We retrieved average firm size in an occupation from the 1988-1991 CPS; this variable was not available for years before 1988.  Finally, as a measure of the gender role attitudes of incumbents in each detailed occupational category, we drew on respondents from the General Social Survey between the years of 1988 and 2002.  We would have preferred to utilize data from an earlier time period, but none were available that could be broken down according to either the 1980 or 1990 Census Occupational Classification schemes.  Gender role attitudes were measured via a summed scale of four standard items: (1) Should women stay home and let men run the country?; (2) Would you vote for a woman for President?; (3) Do you approve of women working if their husbands work?; (4) Do you think it is better if the man is the achiever and the woman stays home?  Cronbach’s Alpha was .608 for this scale.


Some of the variables we use have highly skewed distributions.  Change in percent female over time had a few very extreme negative values, which were recoded to less extreme negative values.  Unionization, percentage employed in the public sector, average firm size, and the two percent female in 1970 variables were skewed to the right; hence, they were all subjected to the square-root transformation.

Findings


Table 2 documents the well-known finding that there was a substantial increase in female labor force participation between 1970 and the year 2000.  The mean percent female in an occupation increased from about 34 percent to 43 percent over the course of this period.  However, this increase was much greater in what we denote male, high-paying, occupations.  In these, the mean percent female more than doubled, from 10 percent to 24 percent.  Further, there was substantial variability in the extent to which female representation in specific occupations changed: 10% of the occupations on which we have data actually experienced a decrease in percent female; 32% experienced increases between 0 and 10%; while 58% increased their percentage of women by more than 10%.  The standard deviation for the change in percent female was about 12 percent.


Which factors explain the substantial variability in the changes in female representation in detailed occupational categories that we are examining?  Table 3 reports results of a weighted least squares regression analysis in which we enter groups of variables to address this question.
   Model I regresses a series of variables designed to measure the impact of cultural beliefs on changes in female representation.  Model II adds variables derived from Theories of Social Closure.  For ease of analysis we combined unionization, a variable derived from Becker’s Theory of Discrimination, with variables measuring Theories of Statistical Discrimination (Model III).  Model IV adds variables modeling Industrial Restructuring and is followed by measures of Formalization (Model V) and a skill by intellectual ability interaction term (Model VI).  We believe that Model IV fits the data best.  None of the variables added in Models V and VI was significant.

  
Among the independent variables in Model I, the male-task-profile index modeling cultural beliefs exhibited a large effect, indicating that women experienced significantly lower increases in representation in occupations seen as traditionally male.  This variable continues to have a fairly strong effect even when other factors are taken into account, demonstrating the continuing importance of cultural effects on occupational segregation.  Neither urbanization, scientific-work, nor the gender attitudes index had an impact, however.


The second block of variables, designed to model Social Closure, suggest progress in gender equity (Model II): according to our data, women have been increasing their representation in occupations in those that carry authority.  


Model III includes variables deemed important by neoclassical economic theories, and, here, the findings are generally consistent with our hypotheses.  Occupations that require high levels of general skills (measured by the intellectual requirements of the occupation) featured above average increases in female representation, while those that necessitated extensive vocational training witnessed below average increases.  The degree to which an occupation was unionized had no effect, however.


Model IV suggests that occupational growth does exhibit the hypothesized positive effect, though it is not large.  Interestingly, we did not find support for theories that assume that female representation is related to the expansion of the service sector.  None of the additional variables (Models V – VI) is statistically significant, suggesting that neither formalization nor the Kaufman interaction effect between the growth of an occupation and its intellectual requirements were helpful in explaining changes in female representation in detailed occupational categories.  


The effect of baseline percent female on change in percent female is nonlinear: The coefficient of the lower order term is positive while that of the higher order term is negative.  Concretely, these two coefficients imply that, up to values of about 9%, the effect of percent female in 1970 on change in percent female between 1970 and 2000 is positive and increasing.  For values between 9% and 35%, the effect is still positive but decreasing.  For values higher than 35% the effect is negative.  This suggests the presence of a ceiling effect: Net of other factors, it is easier for women initially to break into a male-dominated occupation than it is to sustain growth in levels of female representation.

Discussion

We have done three things in this paper that we think contribute to the literature on occupational sex segregation:  We have looked at the understudied question of what contributes to change in the proportion of women in an occupation; we have explored this question for occupations that would contribute most to earnings equality for women; and we have argued that occupations remains a relevant category for investigating sex segregation in the labor force.  Consistent with previous research, we have emphasized demand side explanations and have used demand-side theories to identify a series of factors that may affect change.  


Our findings suggest that culture is important in determining the types of occupations into which women are moving.  We have used gender norms and ideologies as a component of culture and found that gendered stereotyped occupational characteristics are related to changes in the proportion of women in male, high earning, occupations.  Although our data neither permitted us to distinguish between demand and supply-side factors nor included information on the details of hiring decisions, we find this result suggestive.  Given the malleability of women’s occupational preferences discussed earlier in this paper, we speculate that this finding reflects demand-side processes, perhaps such that the hegemonic cultural beliefs of employers or human resource personnel about female (and male) abilities translate into hiring decisions.   At the same time, we did not find evidence that either coworkers’ cultural beliefs about gender (as measured by gender role attitudes) or urbanity had an effect on women’s employment patterns.  Taken together, we interpret these findings to suggest that hegemonic cultural beliefs about gender may be most important at the point of initial hiring decisions, rather than in their influence on workplace climate.  We find this result particularly interesting and believe that culture remains an understudied aspect of women’s occupational placement.  


We have found little to suggest that social closure theory helps us understand the processes that lead to changes in the percentage of women in detailed  occupations.  Contrary to our hypothesis, we found that occupations with significant amounts of authority, a measure of occupational attractiveness, have been especially receptive to women in the time period under investigation.  We think that the authority finding reflects the disproportionate movement of women into managerial occupations.  


Thus, we find little evidence to support social closure’s assumption that white men have been successful in maintaining their traditional labor-force advantage.  Moreover, we believe that this finding is consistent with our results on culture: workplace climate does not seem to be an inhibiting factor in women’s movement into occupations, or especially salient in understanding changes in women’s representation in high-paying, male-dominated, occupations more generally. 


On the other hand, our findings are consistent with assumptions of the neoclassical economic theory of statistical discrimination.  We hypothesized that stereotypes about women as transitory workers would discourage employers from hiring from this group in situations in which the need for well-developed, firm-specific, skills would make the cost of replacing workers high.  Indeed, women were less likely to enter occupations high in Specific Vocational Preparation, while they were more likely to enter occupations that require extensive general skills.   These results are consistent with arguments suggesting that employers discriminate against women based on perceptions or stereotypes about women’s reliability, and these findings are also consonant with the results on the impact of cultural beliefs about gender discussed above.  


We did not find that service sector employment contributed to increases in the proportion of women in occupations, but we did find a modest positive effect for occupational growth.  Previous research has found that the relationship between occupational growth and receptivity to women to be complex.  We believe that the details of this process remain an interesting question to explore more fully.   



Taken together, our results suggest that discrimination remains a problem for women in the workplace, and we have speculated that hiring may be the point at which this is most important.  Rather than overt preferences about whom to employ, however, our findings point to the role of preconceived ideas – gender stereotypes, more specifically – in this process, indicating a relatively subtle form of discrimination.  Moreover, our analyses suggest that these stereotypes are cultural in nature, rooted in the hegemonic cultural belief system that continues to operate within labor markets.

 
Our results also suggest that both neoclassical economics and culture studies are effective vehicles for helping us understand changes in women’s employment situation, at least as measured by movement into detailed occupational categories.  Theories in these areas provide complementary explanations and help develop a more complete picture of the processes that generate this type of occupational mobility.


We understand that our categories are less sensitive to the gendered nature of work than establishment-level data and, thus, our analysis underestimates the degree of occupational sex segregation in the modern workplace.  We have every reason to believe, however, that our models capture the contours of the labor market as a whole, and, given the importance of the occupations considered herein for changes in the equality of earnings, we believe that this is a fruitful area to explore in more detail.  Moreover, we believe that occupation remains particularly useful in this regard.

	Table 1.  Variables Used in the Analysis
	
	

	
	
	

	Variable
	 Measuring
	Mean     (S.D.)

	 
	 
	

	Male Task Profile: Hazardous Work, Noisy Work, 
Working with Machines or Things
	Gender-stereotyped skill requirements
	    .015    (1.017)

	Female Task Profile: Clerical Perception,
Working with People
	Gender-stereotyped skill requirements
	   -.362    (.845)

	Scientific Work: Preference for Scientific Work,
Working with Data
	Gender-stereotyped skill requirements
	    .616    (.942)

	Authority
	Occupational Attractiveness
	    .243    (.430)

	Ratio of 2000 to 1980 Mean Earnings
	Occupational Attractiveness
	  2.291    (.347)

	Mean Earnings of Year-Round Full-Time 
Workers in 1979 (1000s)
	Occupational Attractiveness
	23.695    (7.411)

	Intellectual Requirements of the Occupation
	General Human Capital
	 -2.336    (.607)

	Extent of Vocational Training Required 
for the Occupation
	Specific Human Capital
	39.722    (20.368)

	Average Firm Size in Occupation (square root)
	Formalization
	26.155    (20.455)

	Percentage of Occupational Incumbents 
in the Public Sector (square root)
	Formalization
	  2.266    (2.535)

	Percentage of Occupational Incumbents 
in Unions (square root)
	Competition Restriction
	  4.023    (2.371)

	Percentage of Occupational Incumbents Living 
in Central Cities
	Cultural Norms
	76.566    (11.652)

	Scale of Gender Role Attitudes
	Cultural Norms
	  7.315    (.450)

	1970-1990 Growth in the Occupation (square root)
	Economic Demand
	  1.417    (.452)

	Percentage of Occupational Incumbents in the

Service Sector
	Economic Demand
	64.937    (32.238)

	Percentage Female in the Occupation in 1970
	Control
	10.167    (9.885)


	Table 2. Changes in Sex Segregation
	 
	 

	 
	 
	 
	 

	All Occupations
	 
	 
	 

	 
	 
	 
	 

	 
	Percent Female in Occupation in 1970
	Percent Female in Occupation ca. 2000
	Change in Percent Female

	N
	472
	472
	472

	Mean
	33.65
	43.24
	9.63

	Std. Deviation
	32.36
	30.38
	14.18

	 
	 
	 
	 

	High-Earning, Male Occupations
	 
	 
	 

	 
	 
	 
	 

	 
	Percent Female in Occupation in 1970
	Percent Female in Occupation ca. 2000
	Change in Percent Female

	N
	135
	135  
	135

	Mean
	10.17
	24.41
	14.24

	Std. Deviation
	9.92
	17.63
	12.23


	Table 3.  Weighted Least Squares Regression of Change in Percentage Female on Six Substantive Sets of Independent Variables
	
	

	Model
	
	I
	
	
	
	II
	
	
	
	III
	
	
	IV
	
	
	V
	
	
	
	VI

	
	B
	 
	Beta
	 
	B
	 
	Beta
	 
	B
	 
	Beta
	 
	B
	 
	Beta
	 
	B
	 
	Beta
	 
	B
	 
	Beta

	Constant
	-22.429
	
	
	
	-31.950
	
	
	
	-4.296
	
	
	
	-9.148
	
	
	
	-7.958
	
	
	
	-14.969
	
	

	
	(14.132)
	
	
	
	(14.446)
	
	
	
	(18.604)
	
	
	
	(18.697)
	
	
	
	(18.83)
	
	
	
	(20.076)
	
	

	Percent Female in 1970
	8.200
	**
	1.043
	
	7.788
	**
	.991
	
	7.017
	**
	.893
	
	6.881
	**
	.875
	
	6.994
	**
	.890
	
	7.034
	**
	.895

	
	(1.823)
	
	
	
	(1.792)
	
	
	
	(1.800)
	
	
	
	(1.790)
	
	-.950
	
	(1.803)
	
	
	
	(1.804)
	
	

	Percent Female in 1970 Squared
	-1.298
	**
	-1.054
	
	-1.243
	**
	-1.009
	
	-1.151
	**
	-.934
	
	-1.170
	**
	
	
	-1.190
	**
	-.965
	
	-1.211
	**
	-.983

	
	(.264)
	
	
	
	(.259)
	
	
	
	(.260)
	
	
	
	(.258)
	
	
	
	(.261)
	
	
	
	(.262)
	
	

	Culture
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Scientific Work
	-.654
	
	-.050
	
	-.329
	
	-.025
	
	-1.1004
	
	-.085
	
	-1.430
	
	-.110
	
	-1.712
	
	-.132
	
	-1.815
	
	-.140

	
	(.911)
	
	
	
	(.907)
	
	
	
	(1.182)
	
	
	
	(1.188)
	
	
	
	(1.241)
	
	
	
	(1.246)
	
	

	Male Task Profile
	-7.345
	**
	-.613
	
	-7.478
	**
	-.624
	
	-6.118
	**
	-.510
	
	-6.572
	**
	-.548
	
	-6.792
	**
	-.567
	
	-6.523
	**
	-.544

	
	(1.368)
	
	
	
	(1.379)
	
	
	
	(1.594)
	
	
	
	(1.618)
	
	
	
	(1.663)
	
	
	
	(1.684)
	
	

	Female Task Profile
	1.580
	
	.110
	
	3.148
	
	.220
	
	3.165
	
	.221
	
	2.574
	
	.179
	
	2.596
	
	.181
	
	2.054
	
	.143

	
	(1.469)
	
	
	
	(1.861)
	
	
	
	(2.106)
	
	
	
	(1.759)
	
	
	
	(2.195)
	
	
	
	(2.260)
	
	

	Gender Roles Index
	2.716
	
	.096
	
	2.868
	
	.102
	
	2.499
	
	.089
	
	2.233
	
	.079
	
	2.413
	
	.076
	
	2.145
	
	.076

	
	(1.715)
	
	
	
	(1.768)
	
	
	
	(1.764)
	
	
	
	(1.759)
	
	
	
	(1.772)
	
	
	
	(1.771)
	
	

	Urbanization
	.106
	
	.102
	
	.077
	
	.075
	
	.100
	
	.097
	
	.084
	
	.082
	
	.077
	
	.075
	
	.073
	
	.071

	
	(.073)
	
	
	
	(.075)
	
	
	
	(.075)
	
	
	
	(.075)
	
	
	
	(.078)
	
	
	
	(.078)
	
	

	Social Closure
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Earnings Ratio
	
	
	
	
	3.335
	
	.096
	
	2.565
	
	.074
	
	3.290
	
	.095
	
	2.594
	
	.075
	
	2.792
	
	.081

	
	
	
	
	
	(2.191)
	
	
	
	(2.186)
	
	
	
	(2.229)
	
	
	
	(2.376)
	
	
	
	(2.384)
	
	

	Earnings
	
	
	
	
	.121
	
	.073
	
	.079
	
	.048
	
	.072
	
	.044
	
	.087
	
	.053
	
	.034
	
	.021

	
	
	
	
	
	(.147)
	
	
	
	(.149)
	
	
	
	(.149)
	
	
	
	(.150)
	
	
	
	(.159)
	
	

	Authority
	
	
	
	
	4.255
	**
	.150
	
	4.550
	**
	.160
	
	4.103
	**
	.145
	
	4.249
	**
	.150
	
	4.523
	**
	.159

	
	
	
	
	
	(1.684)
	
	
	
	(1.798)
	
	
	
	(1.803)
	
	
	
	(1.850)
	
	
	
	(1.870)
	
	

	Neo-Classical Economics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intellectual Ability
	
	
	
	
	
	
	
	
	6.626
	**
	.331
	
	6.011
	**
	.300
	
	5.833
	*
	.291
	
	2.160
	
	.108

	
	
	
	
	
	
	
	
	
	(3.074)
	
	
	
	(3.072)
	
	
	
	(3.094)
	
	
	
	(4.784)
	
	

	Training
	
	
	
	
	
	
	
	
	-.148
	**
	-.249
	
	-.129
	**
	-.218
	
	-.123
	*
	-.207
	
	-.124
	*
	-.209

	
	
	
	
	
	
	
	
	
	(.065)
	
	
	
	(.066)
	
	
	
	(.066)
	
	
	
	(.066)
	
	

	Unionization
	
	
	
	
	
	
	
	
	-.240
	
	-.047
	
	.058
	
	-.011
	
	-.002
	
	-.000
	
	-.079
	
	-.015

	
	
	
	
	
	
	
	
	
	(.437)
	
	
	
	(.467)
	
	
	
	(.483)
	
	
	
	(.490)
	
	

	Industrial Restructuring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Occupational Growth
	
	
	
	
	
	
	
	
	
	
	
	
	3.667
	*
	.136
	
	3.583
	
	.133
	*
	9.934
	
	.370

	
	
	
	
	
	
	
	
	
	
	
	
	
	(1.946)
	
	
	
	(1.968)
	
	
	
	(6.614)
	
	

	Service Sector
	
	
	
	
	
	
	
	
	
	
	
	
	-.021
	
	-.055
	
	-.023
	
	-.060
	
	-.019
	
	-.050

	
	
	
	
	
	
	
	
	
	
	
	
	
	(.029)
	
	
	
	(.031)
	
	
	
	(.031)
	
	

	Formalization
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Size of Establishment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.026
	
	.043
	
	.027
	
	.045

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(.041)
	
	
	
	(.041)
	
	

	Public Administration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	.187
	
	.039
	
	.171
	
	.036

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(.318)
	
	
	
	(.319)
	
	

	Kaufman Interaction
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2.928
	
	.269

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	(2.909)
	
	

	Adjusted R Square
	.551
	
	
	
	.572
	
	
	
	.583
	
	
	
	.589
	
	
	
	.585
	
	
	
	.585
	
	

	** p<=.05; * p<=.10 (Standard Errors in Parentheses)
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� See Reskin (1993) for a review.


� Bielby and Baron (1986:781) also present evidence against a supply-side explanation for the fact that men are more likely than women to occupy jobs with high specific training requirements.


� The Dictionary of Occupational Title’s (DOT) variable, specific vocational training (SVP), often used to model training time, is broader than the type of on-the-job training suggested by social closure models.   


� We considered unionization a factor limiting competition when we earlier hypothesized that highly unionized occupations would experience low percentage increases in female representation.  This hypothesis is also consistent with social closure theory since unions, historically at least, served as a vehicle for excluding women, as well as men of color, from well-paid occupations (Milkman 1985; Reskin 1993).  





� We were also struck by the study of computer scientists by Reskin and Roos (1990), which showed how quickly women can be recruited into a field previously thought of as "men's work."


� More specifically, they found an effect for occupational growth in the 1980s but not in the 1970s.


� Cotter et al. (1998) demonstrate that growth in the demand for female labor increases occupational integration.   We use growth more generally since here the occupations under investigation are male dominated, whereas Cotter et al. capture the import of predominantly female occupations. 





� Before this selection procedure, we had 479 occupations.  Also, after reconciling the list of 198 occupations to the 1980 Census Occupational Classification, we were left with 185.  A list of these occupations is available from the authors upon request.  See Footnote 9 for additional information on this issue.


� The correlation matrix of the variables is available from the authors upon request.  


� There were a few minor incompatibilities between the 1980 and 1990 Census classification schemes.  Chief among them was the fact that apprentices of skilled workers (e.g., machinists) were distinguished from the skilled workers themselves in the 1990 scheme but not in the 1980 classification.  To deal with this, we simply combined the apprentice and non-apprentice categories when dealing with data that utilized the 1990 classification scheme.  Note also that detailed occupational data from the 2000 Decennial Census utilize a categorization scheme very different from that used in 1990, so we were not able to use these data.


� All of the variables used in these indexes (with the exception of working with data, machines, and things) had skewed distributions.  We thus applied the square root transformation before conducting the factor analysis.


� Educational attainment is sometimes used as a measure of general skills.  However, we prefer the DOT measure, which strikes us as a purer measure of general skills since years of education can include both general and specific training.


� Note that we are using specific vocational training and intellectual ability as measures of occupational requirements and not characteristics of individuals, and, thus, we view both as demand-side characteristics.


� We examined statistics such as the Condition Index, and carefully watched the behavior of the standard errors in our regressions.  In addition, we experimented with removing certain variables from the regression analyses, to ascertain whether the results would change in any substantial way; they did not.


�  Some suggest that industrial restructuring is best described as deindustrialization, with good manufacturing jobs replaced by poorly paid jobs in the service sector (Harrison and Bluestone 1988).  When we limited service sector to occupations in the service sector only, our results did not change.


� Occupational income data are not available for 1970 using the 1980 occupational classification scheme.  We used ca. 2000 data rather than 1990 data in order to maximize the time period under investigation.


�This means that we are actually using the square root of percent female in 1970 and percent female in 1970, rather than percent female in 1970 and percent female in 1970 squared.  The latter variable in particular was highly skewed.


� After listwise deletion of missing data, we were left with 136 detailed occupations.  We tested a sample selection model to ascertain whether choosing just these 136 from the total set of 479 occupations produced specification error.  The results from the sample selection model are virtually identical to those of the simpler model, so we present the latter.


� We also experimented with industrial concentration, measured by the percent of sales accounted for by the largest four firms in an industry, to model competition as suggested by Becker’s theory of taste discrimination (Model III).  Its effect was not statistically significant, and, since it would have reduced the size of our sample because of missing data, we did not include it in our final analyses.
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