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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 185 high-impact occupations that, if better integrated, would contribute most to earnings equality.  And we argue that detailed occupational categories remain a relevant unit of analysis for investigating sex segregation in the labor force.  We find that intellectual ability, occupational growth, urban location, working in public administration, incumbents’ liberal gender role attitudes, earnings growth, and authority are positively associated with increasing percentages of women in an occupation, while training time, highly-stereotypical male occupational characteristics, occupational prestige, and the initial sex composition of an occupation are negatively associated with percentage increases.  Our findings suggest that high impact occupations are a fruitful area for further research.

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 1993b) 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.  In this study, we examine 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 185 occupations that, if better integrated, would most increase earning equality.

Occupational Sex Segregation 
Occupational sex segregation has been investigated in detail and numerous studies have documented that, 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, 1993b; Reskin and Roos 1990; Wharton 1989).
  Jacobs (1989a,b), for example, found that occupational sex segregation remained relatively stable for most of the twentieth century, followed by a gradual, but consistent, downward trend from 1970 into the 1980s.  Blau et al. (1998) and Baunach (2002) also found a decrease in segregation levels in the 1980s, although this was due to 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 when occupational sex segregation is examined in detail, progress 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 fortune. 

Numerous studies have explored the processes that generate occupational sex segregation itself, and this literature can be divided into demand versus supply side explanations.  For the former, we know that segregation is correlated with market power (positively) and unionization (negatively)
  (Bridges 1982); and that when race and sex are considered together, race-typed and gender-typed skills, and desirable employment conditions are important contributors to the uneven representation of race-sex groups (Kaufman 2002).  

We also know that in mixed occupations in a diverse set of California establishments, women tend to be poorly represented in larger organizations, in unionized shops, in firms with formal bidding processes, and in jobs with more complex tasks and firm-specific training requirements (Bielby and Baron 1986).  In California civil service jobs, sex integration is influenced by external pressure for equality, the presence of interest groups within organizations, organizational size and age, and agency leadership (Baron et al. 1991).  And in North Carolina, jobs with in-house training, that wield more power, and that have promotion opportunities are less likely to be occupied by women; more formalized employment practices reduce both sex and race segregation, however (Tomaskovic-Devey 1993b; see also Roos and Reskin 1992).  

Supply side studies have found that for women, gendered attitudes and aspirations are associated with female jobs, and, that in a sample of sales occupations, at least, worker characteristics are important predictors of the percent women in an occupation (Bellas and Coventry 2001).  The role of family status in this process is less clear: While Okamoto and England (1999) found that for White and Latina (but not African-American) women motherhood was associated with female jobs, similar findings were not produced in other investigations (Jacobs 1989; Glass and Camarigg 1992; Tomaskovic-Devey 1993a; see Tomaskovic-Devey and Skaggs 2002 for a review).

We know less about the factors that contribute to changes in the sex composition of occupations over time.  The few studies that we have identified on this question found that, at least for 1970-1990, women made the largest gains in occupations that were either male or sex integrated at the beginning of the period under investigation, and that rapidly growing occupations featured an increased per cent of women in the 1980s but not in the 1970s (Blau et al. 1998).
  Roos and Manley’s (1996) study of human resource management found that the extreme change in the proportion of women in that field (i.e., feminization) was driven by men’s decreased interest in those positions (owing to declining real earnings and low prestige) coupled with both employer gender stereotypes and the abundance of women with appropriate degrees. 

Occupations or Jobs 
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 1993b; Tomaskovic-Devey et al. 1995; Huffman et al., 1996).  Indeed, ever since Baron and Bielby (1980) demonstrated the importance of “bringing the firm back in,” research has documented the value of establishment-level data in measuring occupational sex segregation, arguing that work tasks, authority relations, wage setting and personnel practices are all set at the level of the organization (Baron and Bielby 1986); that neither occupations nor industries provide settings in which people actually work (Reskin et al. 1999); that the amount of segregation depends on the level of aggregation under investigation (Reskin 1993); and that the correlation between the percent of women in national occupational categories and the jobs within these categories is far from perfect (Tomaskovic-Devey and Skaggs 1999; see also Reskin 1993 and Reskin et al. 1999 for reviews of this literature). 

These arguments are powerful and these studies have demonstrated the importance of firm-level data.  We believe, however, that it is premature to abandon detailed occupations as a unit of analysis.   Indeed, research has found that, for sex segregation at least, occupational models and job models produce substantively similar results, albeit differing in magnitude (Tomaskovic-Devey, 1995; Tomaskovic-Devey and Skaggs 2002).  Thus, we have good reason to believe that the patterns identified with occupational-level data are suggestive of the job market as a whole.  Since occupations have a number of advantages over firm-level data, they remain attractive in studying the process that generates occupational sex segregation.  Using detailed occupations allows us, for example, to examine trends over time, an approach typically superior to cross-sectional analyses when studying the process of social change.  

Moreover, studies of establishments have been limited in scope owing to a lack of data availability. Some investigations have been confined to regional labor markets (Bielby and Baron, 1986; Baron et al. 1991; Tomaskovic-Devey, 1993b). Others have looked at a limited number of manufacturing industries (Elivira and Saporta, 2001), and research using a representative sample of U.S. workplaces has been constrained by small sample sizes (Huffman and Velasco, 1997).  Tomaskovic-Devey et al. (2003) have addressed this last problem by using EEO-1 data, which, between 1966 and 2000, accumulated information on over four million establishments.  This data set is highly aggregated, however, including only nine occupational categories, and does not cover the entire U.S. labor force.  The authors suggest that this loss of detail is offset by the richness of data that enables them to study establishments longitudinally and in their firm, industry, and community contexts.  This clearly has important advantages.

Taken together, these studies suggest that selecting a unit of analysis remains a trade off between: The ability of job-level data to estimate most accurately the degree of sex segregation, and the ability of occupational data to model the labor market as a whole and do so over time.

Additionally, we believe that two of Baron and Bielby's (1986) early observations remain salient. They note that a) while there is considerable sex segregation within and across organizations, differences in the allocation of men and women across occupations account for much observed segregation, and b) explanations for the gendered nature of jobs transcend specific organizational and industrial contexts.  This suggests that the occupational level remains a very useful starting point for exploring the processes that generate changes in levels of occupational sex segregation, especially since, after all these years, we do not have a good understanding of the factors that generate changes in the types of work that men and women do. 

Finally, there are many reasons to believe that occupations remain an important organizing unit. Grusky and Sorensen (1998) argue persuasively that occupation is a powerful analytic category; that workers identify with occupations; and that many occupations are organized at the extra-organizational level. Citing Treiman, they point out that workers represent their aspirations in occupational terms, are trained for occupationally based skills, and apply for jobs advertised in occupational categories. Moreover, they continue, the language of occupation is both well developed and highly institutionalized. 

Even though it is clear, then, that it is the establishment level that is most segregated, we believe that occupation remains an important unit of analysis, and it is on the occupational level that we can begin to explain some of the processes that generate changes in sex segregation in the workplace.  Surprisingly little research has examined the factors that contribute to these changes and thus, we suggest, it is premature to privilege the firm as the most appropriate location for investigation. 

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 1993b; 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.  Our primary purpose is to contribute to an understanding of the processes that generate changes in levels of occupational sex segregation over time.  A secondary objective is to explore the usefulness of different demand side theories as vehicles for theorizing about why this type of change occurs; here we regard different theories as providing complementary explanations of these processes. 

We begin with the field of economics, which offers two relevant neoclassical theories to consider.  First, Becker's (1971) theory of discrimination, the premiere explanation of institutional constraints on hiring decisions, argues that competition will override any potential employer preference based on race and sex. This suggests more segregation in less competitive workplaces and, following the literature, we assume that unionization limits competition (cf. Kaufman 1986; 2002).
  Previous research has produced mixed results on the impact of unionization on the percent of women in an occupation.  This may be due, at least in part, to different units of analysis.  Bridges' (1982) study of factors contributing to sex segregation in detailed occupational categories, for example, found union shops to be less segregated, while the regional, firm level, analyses of Bielby and Baron (1986) and Baron et al. (1991), and the labor market position of Kaufman (2002) suggest the opposite.  Elvira and Saporta (2001) found that the impact of unionization on wages on the level of the firm varied by industry. 

Second, human capital theory argues that individuals invest in education, vocational training, and other skills assuming that the return on these investments will be cost effective (Becker, 1971).  Research rooted in this perspective typically explores supply-side factors (cf. England 1992; Okamoto and England 1999), but a variant of this theory is useful in investigating workplace sources of segregation.  Tomaskovic-Devey (1993b), for example, argues that discrimination may reflect rational responses by employers who need a highly trained work force and, thus, high training requirements may lead to occupational segregation.  This argument is developed in both statistical discrimination and social closure models, the former assuming that employers use real and/or perceived statistical averages to evaluate the likely productivity of potential employees (cf. Bielby and Baron 1986), while the latter emphasizes the role of co-workers in on the job training  (Tomaskovic-Devey 1993b). 

Research on the level of the firm has demonstrated the importance of training.  In their sample of California establishments, Bielby and Baron (1986) found that in occupations that employed both men and women, men were more likely to occupy jobs (within the occupation) that were more complex, and with 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 explore the relationship between training time and percent growth of women in high-impact occupations.  To do so, we distinguish between two different types of skills that vary by occupation: specific vocational training and a more general skill requirement that we measure by intellectual ability.  Following 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 of interrupted labor force participation.  Work that features a higher level of general skills should be more hospitable to women.

Social Closure theory assumes that occupational segregation is the result of successful attempts by white men to maintain their traditional labor-force advantage, suggesting that pressures to exclude women are strongest in better jobs (Tomaskovic-Devey 1993b).  Previous research has found that occupations with higher levels of authority are typically better paid (England 1992), and that when the authority of an occupation erodes, at least for bank managers, the occupation becomes less attractive to men (Reskin and Roos 1990).  We use level of authority and occupational prestige as measures of occupational attractiveness.

Research has also documented the relationship between women’s entrance into a field and a relative decline in wages, although the process generating this is not well understood.  Two theories are typically used to explore this relationship: Devaluation vs. Queuing.  The former argues that female occupations are poorly paid because women fill them (England 1992; Kilbourne et al. 1994), while the latter suggests that as jobs deteriorate, men abandon them to women (Reskin and Roos 1990).  This debate is beyond the scope of this paper, but we are interested in the quality of jobs that women are entering.  Thus, we explore the relationship between change in the proportion of women in an occupation and changes in wages as a vehicle for evaluating whether women are gaining access to jobs that are eroding in quality.

Charles and Bradley (2002) point out that gender norms and ideologies are deeply rooted and that specific understandings of gender are part of the cultural context in which systems operate.  They found that in the international case, gender-egalitarian norms were associated with greater sex integration in some fields of study in higher education.  In relation to occupational sex segregation, specifically, the little work that has been done suggests that managers' gender-role attitudes affect hiring decisions (Reskin and Padavic 1988).  Here we are interested in the cultural components of occupational sex segregation, and we use the gender role attitudes of men in particular occupations as a measure of culture.
  Previous research suggests that gender norms may vary by region and/or by rural vs. urban location (Tomaskovic-Devey 1993b; Cohen and Huffman 2003a;b).  We, therefore, include regional and urban measures in our analysis.  

In addition, England (1992) and Kaufman (2002) suggest that statistical discrimination models may also be useful in explaining sex differences in occupations in which skills and attributes are thought, on average, to be sex-based. We use the following characteristics of occupations to evaluate the extent to which this explains change in percent of women in a category: Clerical perception, working with data, working with people, scientific work, working with things, stressful work and whether the occupation is considered nurturing.  We also include the following highly correlated variables in an index that we call physical requirements: Strength required, noise levels, hazardous work and working with machines.

Organizational size has been identified as a relevant variable in understanding occupational sex segregation in at least two different theoretical perspectives.  Reskin et al. (1999) note that statistical discrimination models suggests that small, non-bureaucratic, organizations are more likely to discriminate, since they are less likely to have formalized rule structures and meritocratic procedures.  Segmented labor market theories, on the other hand, suggest that large organizations are more likely to be in core industries, which tend to employ men (Baron et al. 1986).  Findings of studies using size as an independent variable have been inconsistent.  Bielby and Baron, for example found that in mixed occupations in their sample of firms, men tend to work in large organizations.  In some occupations, the case of attorneys, for example, evidence suggests that large organizations integrate more successfully (Chiu and Leicht 1999).  Generalizing from our experience in work on corporate structure, we believe that size is an important variable to consider.  To examine the impact of formalized rules on hiring women without the complications of core-periphery distinctions, we assume that public sector organizations have well developed hiring and promotion procedures.  Thus, we include percent of incumbents in public administration as an independent variable.   

 Implicit in demand-side theories of occupational sex segregation is the assumption that the needs of labor markets constrain hiring decisions and, therefore, occupational growth is a major determinant of occupational segregation.  Blau et al. (1998), for example, suggest that slow employment growth in blue-collar jobs may be responsible for lack of progress in this area.  Research here has demonstrated the complexity in the relationship between occupational growth and occupational sex segregation.  Jacobs (1992), for example, 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 what we have termed high-impact occupations.  Following Kaufman (2002), we test for an interaction between employment growth and intellectual ability.  

Finally, the initial sex composition of an occupation may influence subsequent recruitment into that category.  Reskin (1993: 250) suggests that the “customary gender composition of jobs can both retard and accelerate women’s access to nontraditional work,” and we assume that this is true for occupations as well.   Following the lead of Blau et al. (1998), Baron et al. (1991), Bellas and Coventry (2001), and Cohen et al. (1998), we include percent female in an occupation in 1970 as an independent variable. 

Data and Methodology

The variables we use in this analysis are listed in Table 1.  Some come from
the occupational information utilized by England (1992), who reconciled a
large number of measures from the Dictionary of Occupational Titles (D.O.T.)
to the 1980 Census Occupational Classification scheme.  Via principal components factor analysis, we constructed a summated “physical requirements index” utilizing four of England’s variables: hazardous work, noisy work, working with machines, and strength required for work.  Commonalities ranged between .503 and .778, and Cronbach's alpha was .775.

England also constructed two dummy variables that we use, one to indicate whether an occupation was “nurturing,” and another to indicate whether it involved a significant amount of authority.  To this we added the percent female in each detailed occupational category for the years 1970, 1980, 1990, and ca. 2000.  The 1970-1990 data are taken from Blau et al. (1998) and come from Decennial Census sources.  Normally, the Census Bureau modifies its occupational classification scheme with each new Decennial Census, but the 1980 and 1990 Census occupational classification schemes are virtually identical; the 1970 data were recoded by census staff according to the 1980 classification scheme.  We created the ca. 2000 data by pooling data from the March, 1998-2002 Current Population Surveys conducted by the Census Bureau; detailed occupational data from the 2000 decennial census utilize a categorization scheme very different from that used in 1990.  The ca. 2000 data employ the 1990 Census Occupational Classification scheme.

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 regional, industrial, and union membership composition of occupations was calculated by pooling data from the March, 1983-1987 Current Population Surveys; the CPS began using the 1980 Census Occupational Classification scheme in 1983.  For region, the major Census categories of Northeast, Midwest, South and West were utilized; as mentioned earlier, there may be differences in gender role attitudes by region.  For industry, we use the percentage of the occupation employed in public administration, the industrial sector probably most characterized by formalized rules and hiring procedures.  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. Data on mean firm size were taken from 1988-1991 CPS.  

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 occupational prestige data come from a General Social Survey study that was conducted in 1989.  Percent female in the occupation in 1970 was also used as an independent variable, both because it is of interest in its own right and because it allows us to gauge the effects of our independent variables unencumbered by the impact of baseline percent female in an occupation.

Finally, we sought some measure of the gender role attitudes of the people in each detailed occupational category.  For this, we drew on male respondents from the General Social Survey between the years of 1991 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?

In our analysis we concentrate on those occupations, which, if integrated, would have the largest impact on the distribution of earnings between women and men.  Further, we assume that men are not very interested in moving into relatively low-paying female occupations, nor are women interested in leaving high-paying female occupations.  Therefore, we focus on those occupations that, according to the 1990 census, were predominantly male and feature above-average earnings.  These 185 occupations are listed in Table A1.

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.  The other problem variables were highly skewed to the right and were subjected to the power transformations listed in Table 1.

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 median percent female in an occupation increased from about 23 percent to 43 percent over the course of this period.  However, this increase was much greater in what we denote high-impact occupations.  In these, the median percent female tripled, from 7 percent to nearly 21 percent.  Further, there was substantial variability in the extent to which a high-impact occupation changed in the extent of its female representation.  Eleven percent of the occupations on which we have data actually experienced a decrease in percent female, 11.9 percent experienced no change, and 77.6 percent witnessed an increase.  The standard deviation for the change in percent female was more than 12 percent.

Which factors explain the substantial variability in changes in levels of occupational segregation?   This question is answered by the regression results in Table 3.
  Occupations that involved high levels of the characteristics included in our physical requirements index (working with machines, in hazardous conditions, with noise, and work requiring physical strength), those with significant amounts of stress, scientific work, and occupations requiring more than average training time were all associated with below average changes in percent female in an occupation.  We conceptualized both scientific work and our physical requirements index as employment characteristics that are highly gender stereotyped, while training time has been frequently mentioned in the literature as an impediment to female advancement.  Moreover, training time had a large effect, with a standardized regression coefficient of   -.41.  Interestingly, though, while training time is negatively associated with further integration, occupations requiring higher levels of general intellectual ability were more hospitable to women; this is as we hypothesized.

Similarly, occupations concentrated in central cities, which we assumed to be more hospitable to women, experienced above-average growth in percent female, although region did not produce statistically significant results.  The coefficient for our gender role index was statistically significant, indicating that occupations whose male incumbents were more liberal in their gender role attitudes witnessed above average growth.  This suggests that the cultural context of occupational sex segregation is important. 


None of the other DOT variables that we considered (e.g., working with data, people, things) exhibited statistically significant effects.  This is a bit surprising, given the generally accepted notions that women are more likely to be found in work involving extensive interpersonal contact, with men being overrepresented in occupations having to do with the manipulation of objects.  Perhaps, though, our other variables (e.g., working machines and/or in hazardous conditions, general intelligence) captured these effects.

We found neither firm size nor unionization to be statistically significant, although public sector occupations were positively related to change in percent female over time.  We interpret this as suggesting that formalized rules and procedures lead to increases in the number of women in an occupation.  Consistent with previous research, occupational growth was positively related to increases in the percentage of women over time, while the initial percent of women in an occupation was negatively related to these increases.
  

Occupations involving significant amounts of authority and those that experienced earnings growth displayed an above-average increase in percent female, but those higher in prestige witnessed a below-average increase.  This is an unexpected set of findings, which we believe are very interesting.  We were initially skeptical about these results, given earlier research that found that, in some occupations, women’s entrance was accompanied by substantial erosion of authority (Reskin and Roos 1990) and a relative decline in earnings (England 1992; Kilbourne et al. 1994).  Indeed, the negative relationship between increase in the percent of women and the prestige of an occupation contributed to our discomfort.  The positive effect of earnings growth seemed sensible, but since our authority analysis is based on early D.O.T. scores, we wondered if the authority embedded in particular occupations changed.  To explore this possibility, we used the General Social Survey to look at changes over time in the propensity of people with authority in our high impact occupations (not labeled supervisory) to supervise other workers.  Our findings suggest a decline in the authority levels of these occupations and underscore the need for further research in this area: the percent of people who supervise other people did not change, but the percent of people who supervise people who in turn supervise someone else declined over time.


Taken together, we interpret these last findings to suggest that women are entering occupations that are experiencing increasing rates of pay and that wield at least some authority.  In this way, they have made important progress in the thirty years under investigation.  At the same time, these results are consistent with the social closure hypothesis.  When we examine the data, we find that a number of very prestigious occupations in fields such as engineering and computer science have had disproportionately small increases in the number of women, and our prestige measure is picking up the importance of these occupations that require high levels of general training but have been inhospitable to women.   Earnings ratios, in contrast to prestige, strike us as a function of macroeconomic factors and hence more subject to change over short periods of time.  Women may be attracted to occupations with good earnings potential, and men may simply not have the time to mobilize effectively in response.

Conclusion


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, a category that we term high impact occupations; and we have argued that occupation 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 at least one variable that previous research has found to affect the proportion of women in an occupation also contributes to changes in these proportions: training time.  Research using establishment data has identified high levels of firm specific training as a barrier to women.  Here we find that amount of training time, more generally, has a strong negative relationship with an increasing presence of women in high-impact occupations.   Thus our results confirm the general tendency for women to be excluded from occupations that require long training periods, at least for those occupations that would be most important in equalizing wages.
 

We also found occupational growth to contribute to increases in the proportion of women in high-impact occupations. Previous research has found that the relationship between occupational growth and receptivity to women to be complex.  Here we have demonstrated its relevance in explaining increases in the proportion of women in high-impact occupations, specifically, and we believe that the details of this process remain an interesting question to explore more fully.   

We have used gender norms and ideologies as a component of culture and we found that both highly-gender stereotyped occupational characteristics (negatively) and occupations concentrated in urban areas (positively) are related to changes in the proportions of women in high impact occupations.   We find this result particularly interesting, and we believe that culture remains an understudied aspect of occupational sex segregation.  

Previous research found support for theories of social closure in explaining occupational sex segregation.  Using level of authority as a measure of occupational attractiveness, we found occupations with significant amounts of authority to have been especially receptive to women in the time period under investigation; the amount of authority embedded in these occupations may have eroded over time, however.  This is an interesting finding, though it must be explored much more closely.  We also found that occupations experiencing income growth became more hospitable to women, but that prestigious occupations, net of other factors, witnessed below-average increases in percent female.  This is an interesting and, perhaps, contradictory set of findings with important implications for understanding the quality of work within occupations that women have entered.  Thus, we see this as an especially productive area for further investigation.

Finally, previous research has examined the impact of the initial sex composition of an occupation on changes in the proportion of women and results have been inconsistent.  Here we find the initial sex composition of an occupation to be negatively related to increases in the proportion of women in the occupation.   This suggests that occupations with high percentages of women grew less on average than the rest, presumably because they may have hit their ceilings.  More importantly, perhaps, this suggests that women have made progress in new areas.
           Taken together, our results suggest that the factors that contribute to the proportion of women in an occupation, on the one hand, and changes in the proportion of women in high-impact occupations at least, on the other, overlap but are not identical.  Nevertheless, the theories most useful in understanding the forces that generate occupational sex segregation are also useful in exploring changes in patterns of segregation.  

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.  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 high impact occupations 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.  List of Variables
	
	
	

	
	Source
	Transformation
	Original Units

	Clerical Perception
	DOT
	
	1-5 scale

	Working with Data
	DOT
	
	0-6 scale

	Physical Requirements Index:
	DOT
	
	

	Hazardous Work
	DOT
	Fourth Root
	

	Working with Machines
	DOT
	
	

	Noisy Work
	DOT
	Fourth Root
	

	Strength Required for Work
	DOT
	
	

	Intellectual Ability (Verbal, Numerical, Spatial)
	DOT
	
	1-5 scale

	Gender Roles of People in Occupation
	GSS 1991-02
	
	4-8 scale

	Working with People
	DOT
	
	0-8 scale

	Stressful Work
	DOT
	Tenth Root
	-1 to 1 scale

	Scientific Work
	DOT
	Fourth Root
	-1- to 1 scale

	Working with Things
	DOT
	
	0-7 scale

	Training Required
	DOT
	
	In months

	Percent Female in Occupation in 1970
	Census
	
	percent

	Growth in Occupation Between 1970 an 1990
	Census
	Square Root
	ratio

	Percent of Occ. Incumbents in Public Administration
	CPS 1983-87
	
	percent

	Percent of Occ. Incumbents in Different Regions
	CPS 1983-87
	
	percent

	Percent of Occ. Incumbents in Central Cities
	CPS 1983-87
	
	percent

	Percent of Occupational Incumbents in Unions
	CPS 1983-87
	Square Root
	percent

	Is Occupation Nurturing?
	England 1992
	
	dummy

	Does Occupation Involve Authority?
	England 1992
	
	dummy

	Average Firm Size in Occupation
	CPS 1988-91
	Fourth Root
	mean

	Ratio of Male Earnings ca. 2000 to that in 1980
	CPS, England
	
	Ratio of means

	Occupational Prestige
	GSS 1989
	
	18-86 scale

	Percent Female in Occupation ca. 2000
	CPS 1998-02
	
	percent


	Table 2. Changes in Occupational Sex Segregation
	 
	 

	 
	 
	 
	 

	All Occupations
	 
	 
	 

	 
	 
	 
	 

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

	N
	465
	465
	465

	Mean
	33.98
	43.61
	10.34

	Median
	23.52
	42.90
	6.10

	Std. Deviation
	32.50
	30.65
	15.29

	 
	 
	 
	 

	Hi-Impact Occupations
	 
	 
	 

	 
	 
	 
	 

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

	N
	179
	179  
	179

	Mean
	9.90
	23.59
	13.77

	Median
	7.00
	20.57
	12.09

	Std. Deviation
	10.64
	17.94
	12.73


	Table 3.  Weighted Least Squares Regression of Change in Percent Female on DOT, Industry, Region, and England's Variables

	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 

	 
	Unstandardized Coefficients
	Standardized
	t
	Sig.
	 

	
	B
	Std. Error
	Coefficients
	
	
	 

	(Constant)
	-19.820
	12.043
	 
	-1.646
	.102
	 

	Physical Requirements Index
	-.314
	.048
	-.545
	-6.567
	.000
	 

	Stressful Work
	-5.167
	2.236
	-.139
	-2.310
	.022
	

	Scientific Work
	-2.899
	.975
	-.194
	-2.972
	.003
	

	Intellectual Ability
	7.205
	2.727
	.347
	2.642
	.009
	 

	Training Time Required
	-.174
	.057
	-.280
	-3.065
	.003
	 

	Gender Role Scale
	2.705
	1.359
	.104
	1.990
	.048
	

	Percent Female in Occupation in 1970
	-.194
	.078
	-.147
	-2.481
	.014
	 

	Growth of Occupation
	3.653
	1.619
	.130
	2.256
	.026
	 

	Central City
	.143
	.064
	.134
	2.236
	.027
	

	Work in Public Administration
	5.403
	1.848
	.197
	2.924
	.004
	 

	Occupational Prestige
	-.305
	.095
	-.299
	-3.198
	.002
	

	Earnings Ratio
	7.471
	2.243
	.201
	3.331
	.001
	

	Work Involving Authority
	4.633
	1.677
	.144
	2.763
	.006
	 

	 
	 
	 
	 
	 
	 
	 

	Adjusted R-Squared: .640
	 
	 
	 
	 
	 
	 

	N: 160
	 
	 
	 
	 
	 
	 


	Table A1.  List of Majority Male Occupations with Above Average Earnings

	1980 Census Code
	         Description

	3
	Legislators

	5
	Administrators and Officials, Public Administration

	6
	Administrators, Protective Services

	7
	Financial Managers

	8
	Personnel and Labor Relations Managers

	9
	Purchasing Managers

	13
	Managers, Marketing, Advertising, Public Relations

	16
	Managers, Property and Real Estate

	17
	Postmasters and Mail Superintendents

	18
	Funeral Directors

	19
	Managers and Administrators NEC

	26
	Management Analysts

	28
	Purchasing Agents and Buyers, Farm Products

	33
	Purchasing Agents and Buyers NEC

	34
	Business and Promotion Agents

	35
	Construction Inspectors

	36
	Inspectors and Compliance Officers, Except Construction

	43
	Architects

	44
	Aerospace Engineers

	45
	Metallurgical and Materials Engineers

	46
	Mining Engineers

	47
	Petroleum Engineers

	48
	Chemical Engineers

	49
	Nuclear engineers

	53
	Civil Engineers

	54
	Agricultural Engineers

	55
	Electrical and Electronic Engineers

	56
	Industrial Engineers

	57
	Mechanical Engineers

	58
	Marine and Naval Architect Engineers

	59
	Engineers, n.e.c.

	63
	Surveyors and Mapping Scientists

	64
	Computer Systems Analysts and Scientists

	65
	Operations and Systems Researchers and Analysts

	66
	Actuaries

	68
	Mathematical Scientists NCE

	69
	Physicists and Astronomers

	73
	Chemists

	74
	Atmospheric and Space Scientists

	75
	Geologists and Geodesists

	76
	Physical Scientists NEC

	77
	Agricultural and Food Scientists

	78
	Biological and Life Scientists

	79
	Forestry and Conservation Scientists

	83
	Medical Scientists

	84
	Physicians

	85
	Dentists

	86
	Veterinarians

	88
	Podiatrists

	89
	Health Diagnosing Practitioners NEC

	96
	Pharmacists

	106
	Physician Assistants

	113
	Environmental Professors

	114
	Biology Professors

	115
	Chemistry Professors

	116
	Physics Professors

	117
	Natural Science Professors NEC

	118
	Psychology Professors

	119
	Economics Professors

	123
	History Professors

	124
	Political Science Professors

	127
	Engineering Professors

	133
	Medical Science Professors

	136
	Agricultural and Forestry Professors

	139
	Education Professors

	145
	Law Professors

	154
	Professors, subject not specified

	166
	Economists

	168
	Sociologists

	169
	Social Scientists NEC

	173
	Urban planners

	178
	Lawyers

	179
	Judges

	183
	Authors

	184
	Technical Writers

	187
	Actors and Directors

	199
	Athletes

	213
	Electrical and Electronic Technicians

	214
	Industrial Engineering Technicians

	215
	Mechanical Engineering Technicians

	216
	Engineering Technicians NEC

	217
	Drafting Occupations

	218
	Surveying and Mapping Technicians

	224
	Chemical Technicians

	225
	Science Technicians NEC

	226
	Airplane pilots and navigators

	227
	Air traffic controllers

	228
	Broadcast equipment operators

	229
	Computer programmers

	233
	Tool programmers - numerical control

	235
	Technicians NEC

	243
	Supervisors and proprietors in sales occupations

	253
	Insurance sales occupations

	255
	Securities and financial services sales occupations

	257
	Sales occupations other business services

	258
	Sales engineers

	259
	Sales representatives, mining, mfg, and wholesale

	263
	Sales workers, motor vehicles and boats

	284
	Auctioneers

	304
	Supervisors, computer equipment operators

	307
	Supervisors, distribution, scheduling, and adjusting clerks

	354
	Postal clerks, exc. mail carriers

	355
	Mail carriers, postal service

	363
	Production coordinators

	413
	Supervisors, firefighting and fire prevention occupations

	414
	Supervisors, police and detectives

	415
	Supervisors, guards

	416
	Fire inspection and fire prevention occupations

	417
	Firefighting occupations

	418
	Police and detectives, public service

	423
	Sheriffs and bailiffs

	424
	Correctional institution officers

	475
	Managers, farms, except horticultural

	494
	Supervisors, forestry, and logging workers

	497
	Captains and other officers, fishing vessels

	503
	Supervisors, menaces and repairers

	507
	Bus, truck and stationary engine mechanics

	515
	Aircraft mechanics, exc. engine

	516
	Heavy equipment mechanics

	518
	Industrial machinery, repairers

	519
	Machinery maintenance occupations

	523
	Electronic repairers, communications and industrial equipment

	525
	Data processing equipment repairers

	527
	Telephone line installers and repairers

	529
	Telephone installers and repairers

	533
	Misc. electrical and electronic equipment repairers

	534
	Heating, air conditioning, and refrigeration mechanics

	539
	Mechanical controls and valve repairers

	543
	Elevator installers and repairers

	544
	Millwrights

	549
	Not specified mechanics and repairers

	553
	Supervisors, brickmasons, stonemasons and tile setter

	554
	Supervisors, carpenters and related workers

	555
	Supervisors, electricians and power transmission installers

	556
	Supervisors, painter, paperhangers, and plasterers

	557
	Supervisors, plumbers, pipefitters, and steamfitters

	558
	Supervisors NEC

	575
	Electricians

	577
	Electrical power installers and repairers

	585
	Plumbers, pipefitters, and steamfitters

	597
	Structural metal workers

	613
	Supervisors, extractive occupations

	615
	Explosives workers

	616
	Mining machine operators

	617
	Mining occupations

	633
	Supervisors, production occupations

	634
	Tool and die makers

	637
	Machinists

	643
	Boilermakers

	644
	Precision grinder, filers, and tool sharpeners

	645
	Patternmakers and model makers, metal

	653
	Sheet metal workers

	656
	Patternmakers and model makers, wood

	676
	Patternmakers, lay-out workers, and cutters

	678
	Dental laboratory and medical appliance technicians

	689
	Inspectors, testers, and graders

	693
	Adjusters and calibrators

	694
	Water and sewage treatment plant operators

	695
	Power plant operators

	696
	Stationary engineers

	699
	Miscellaneous plant and system operators

	703
	Lathe and turning machine set-up operators

	704
	Lathe and turning machine operators

	707
	Rolling machine operators

	713
	Forging machine operators

	714
	Numerical control machine operators

	715
	Misc. metal, plastic, stone, and glass working machine operators

	724
	Heat treating equipment operators

	735
	Photoengravers and lithographers

	757
	Separating, filtering, and clarifying machine operators

	766
	Furnace, kiln, and oven operators exc. food

	797
	Production testers

	803
	Supervisors, motor vehicle operators

	823
	Railroad conductors and yard masters

	824
	Locomotive operating occupations

	825
	Railroad brake, signal and switch operators

	826
	Rail vehicle operators nec

	828
	Ship captains and mates except fishing boats

	833
	Marine engineers

	843
	Supervisors; material moving equipment operators

	844
	Operating engineers

	845
	Longshore equipment operators

	849
	Crane and tower operators

	853
	Excavating and loading machine operators

	863
	Supervisors; handlers, equipment cleaners, and laborers NEC

	876
	Stevedores
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� See Reskin (1993) for a review.


� But see Bielby and Baron (1986) and Baron et al. (1991), discussed below.


� Interestingly, though, growth in the percent of women in a sample of sales occupations between 1980 and 1990 was largest in those categories that started with the highest percent of women (Bellas and Coventry 2001).   


� Unions, historically at least, played an alternative role in occupational gender (and race) segregation: They served as a vehicle for excluding women from well-paid occupations (Milkman 1985; Reskin 1992).  


� Women in male-dominated occupations were more liberal and more uniform in their gender role attitudes than men.  Thus, including women would decrease the variance in gender role attitudes across occupations and result in an inferior measure of the extent of traditional gender norms.


� 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 not to have too short a time period.


� We began by entering all the variables listed in Table 2.  Then, we utilized backward deletion until only those variables that were significant at the .10 level were retained.  This procedure seems justified given the exploratory nature of our analysis and the intercorrelations among these variables.  Also, we weight each observation by the square root of the denominator used to calculate the value of the dependent variable.  This was done because of the large variability in the values of the denominators used to calculate the percentages.


� Following Kaufman (2002: 551), we entered an interaction term between general skills and growth of an occupation in our regression to evaluate whether growth was most consequential in highly skilled jobs.  This interaction was not statistically significant.


� At the suggestion of Donald Tomaskovic-Devey we tested one additional hypothesis: that the authority effect was due to the increase in the size of the service sector.  His idea was that occupations in the service sector provide significantly more opportunities for women to enter managerial positions than do occupations in other sectors.  We entered the percent of an occupation in the service sector as an independent variable and found it to be statistically insignificant.


� The inroads that women have made in the professions have been well documented.  While medicine and law, two occupations that have very long training periods, remain the archetype of women’s success, we note that less than one percent of full time women workers are either doctors or lawyers (Current Population Survey 2003).  
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