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Summary
In this chapter we argue that sex structure is one of the most important and relevant features of human societies. Regarding demographic study, the interaction of sex structure with the three demographic processes is of paramount importance. But the importance of sex structure extends far beyond demography. A society’s sex structure has important implications for socioeconomic and demographic development, as well as for labor force participation and gender relations. Accordingly, we first examine the importance of sex and sex structure for demography. We next consider the definition and classification of sex. Then we discuss the major demographic measures of sex structure. This is followed by a discussion of the population pyramid. We conclude the chapter with two detailed substantive demographic analyses of unbalanced sex structure, namely sex structure and the labor force and the sex ratio at birth.

1. Introduction

Sex structure is without doubt one of the most important and relevant features of population composition. The interaction of sex structure with the three demographic processes of fertility, mortality and migration is of paramount importance for demographers, but the importance of sex structure extends far beyond demography. The division of labor in traditional societies is heavily differentiated on the basis of sex. For that matter, sex differentiation of one form or another is found in all known human societies (Davis, 1949; Murdock, 1949). 

A society’s sex structure has important implications for socioeconomic and demographic development (Keyfitz, 1965), as well as for labor force participation and gender relations (South and Trent, 1988). Indeed “almost any measurement that can be taken of human beings, or of groups of human beings, will show substantial variation by sex and age” (Bogue, 1969: 147). 

In this chapter we focus first on the importance of sex and sex structure for demography. Next we consider the definition and classification of sex; in addition to reviewing the various biological definitions of sex, we also discuss the phenomena of intersex and transsexualism. Then we examine the primary demographic measures of sex structure, and a demographic measure involving simultaneously both sex structure and age structure, namely, the population pyramid. We conclude the chapter with two detailed substantive demographic analyses of unbalanced sex structure, viz., sex structure and the labor force, and the sex ratio at birth.

2. The Importance of Sex and Sex Structure for Demography 
Populations are not homogeneous units; they differ by sex, age, race/ethnicity, marital status, and a host of other characteristics. Sex and age are by far the most important for demography. They are absolutely essential for analyzing the demographic processes of fertility, mortality and migration (Hawley, 1959; Namboodiri, 1991). The demographic processes are all affected directly by sex and by age, and these influences occur via biological, psychological, cultural, and social variables (Palmore, 1978; Halli and Rao, 1992).

With respect to fertility, more males are born than females, usually around 105 males for every 100 females. The fecundity, and hence the childbearing years, of females also differs from that of males. Most births occur to females when they are between the ages of 15-49, whereas males are fecund usually between the ages of 15-79. This increased male fecundity, however, usually occurs only “in polygamous populations (where) a man’s fertility can remain high well into his fifties and sixties; ... in controlled fertility societies, it peaks ... with a mode in the mid-twenties” (Coleman, 2000: 41). This is due in part to low fertility norms in Western societies, as well as to a small average age difference of about two to three years between men and women in first marriages.

Regarding mortality, females have lower death rates than males at every age of life. Death rates are high in the first year of life, and then drop to very low levels, and do not begin to increase until several decades later in the life cycle. But this so-called age curve of mortality is higher for males at every age than it is for females. Also, cause-specific mortality is frequently sex-related. For example, in many societies, causes of death such as infanticide, parricide, suicide, and deaths due to violence and accidents are heavily differentiated by sex. 

Migration also differs by sex. Traditionally, males and females have not migrated to the same places in equal numbers. Long-distance migration has tended to favor males, and short-distance migration, females. This has been especially the case in developing countries. However, migration rates of females are starting to approximate those of males. 

Finally, the sex and age structure of human populations sets important limits with respect to sustenance organization. The two characteristics of sex and age together define a biological entity to which the population’s sustenance organization is or must be adapted. Hawley has noted that the demographic structure of sex and age contains the possibilities, and sets the limits, of organized group life (1950: 78). The sex and age structure of a population at “any given time constitutes a limiting factor on the kinds of collective activities (it) may engage in. … In effect, the organization of relationships in a population is an adaptation to its demographic (i.e., sex and age) structure. And to the extent that the (sustenance organization) is differentiated, the adaptation to its demographic features must be precise” (Hawley, 1950: 144). The degree to which a population’s sex and age structure limits the kinds and varieties of sustenance activities in which the collectivity may be engaged is an important analytical issue, but one not well explored or understood (Poston and Frisbie, 2005). We turn next to a consideration of the conceptualization, definition and classification of sex.

3. The Conceptualization, Definition and Classification of Sex
In this section of the chapter, we first consider sex as an ascribed characteristic. We next review the major biological definitions of sex. We then turn to how demographers classify and designate sex. Then we discuss the issue and conceptual distinction of sex versus gender.

Sex is defined much more straightforwardly than most demographic variables. Sex is an ascribed characteristic, and for the most part unchangeable. With but a few exceptions, it is fixed at birth. When a baby is born its sex is determined on the basis of its genital tubercle. On average, boys are born with penises ranging in length from 2.9 to 4.5 centimeters (Flatau et al., 1975). For girls, clitoral length at birth ranges from 0.2 to 0.9 centimeters (Fausto-Sterling, 2000: 60; Sane and Pescovitz, 1992). When the length of the tubercle is between these two average ranges, sex determination is open for discussion and decision-making by the parents and medical workers. But even in such extreme situations (1 per 4,500 live births), sex assignment is usually made soon after birth, and most often is permanent (Lehrman, 2007: 41; Money, 1988). Approximately five sex-assignment surgeries are performed every day in the United States to correct genital ambiguity in infants (Lehrman, 2007). Even when the anatomy or gender identity of individuals fail to match their assigned social gender, they are aware of their given classification. Because of this awareness, the census definition of sex is usually not problematic and is easily ascertainable through self-identification. 
However, there are several important biological and social considerations regarding the determination of sex that require our discussion and attention. When demographers identify or enumerate the sex of an individual or the sex distribution in a population, they almost always rely on the social definition of self-identification. That is, when a question about a person’s sex is listed on a census instrument or survey or certificate, its designation is not based on biological considerations such as the person’s chromosomes or the person’s external genitals, but, rather, on the person’s self-identification of his/her sex. However, sex is also determined biologically. We now address these issues in some detail.

3.1. Biological Definitions of Sex

The first biological definition of sex is based on chromosomes which are structures containing genetic material. Males have an X chromosome and a Y chromosome, while females have two X chromosomes. The X chromosome is larger than the Y chromosome and carries more genetic material (Tavris and Wade, 1984: 135). One’s chromosome distribution is determined by the parents. The ovum of the female and the sperm of the male each contain 23 chromosomes. When the sperm and the ovum come together in one of the woman’s fallopian tubes, they produce a fertilized egg, known as an embryo. It consists of 46 chromosomes aligned in 23 pairs. One of these constitutes the sex of the embryo. An X chromosome is contributed by the mother and either an X or a Y chromosome is contributed by the father. The father thus determines the sex of the embryo.  

The second biological definition of sex is based on gonads. In males the gonads are testes, and in females, ovaries. Until an embryo attains the age of about 6 weeks, there is really no way of knowing whether it will be male or female, without examining its chromosomes. “Every embryo contains tissues that eventually will develop into either testes (the male gonads) or ovaries (the female gonads)” (Tavris and Wade, 1984: 137).  If the embryo is chromosomally male, i.e., if it has an X and a Y chromosome, one theory is that a gene on the Y chromosome results around the sixth week after conception in the formation of male gonads, or testes. If the embryo is chromosomally female, that is, if it has two X chromosomes, female gonads, or ovaries, appear a few weeks later. Scholars are not entirely sure how this occurs. It was once thought that if the Y chromosome was absent (as is the case in a chromosomally female embryo), then the lack of this chromosome “would prompt the indifferent gonad of an XX embryo to transform into ovaries at about the 12th week of gestation” (Renzetti and Curran, 2003: 32-33). This hypothesis is no longer accepted universally (Renzetti and Curran, 2003:  33). There is still some discussion about the mechanisms that lead to the development of ovaries in XX embryos around the twelfth week after conception.

The gonads produce the sex-specific hormones, which are the basis for the third biological definition of sex. The human endocrine system is comprised of glands, including the adrenal, ovaries, and testes, which produce hormones that are released into the bloodstream. This results in the various organs beginning or ceasing to perform such functions as spermatogenesis (in males), and periodic ovum release (in females).

Androgens are a class of hormones, found mainly in males, although also in females, of which testosterone is the most important. Manufactured in the testes of males, and in the adrenal cortex and ovaries of females, testosterone is responsible for the differentiation of male and female primary sex characteristics at about the seventh week of fetal life. Kimmel has written (2004: 40) that “on average men … have about ten times the testosterone level that women have, but the range among men varies greatly, and some women have levels higher than some men.” Without the release of testosterone and other androgens, the male fetus will not develop male external genital organs. Males also receive major surges of testosterone at puberty so that the task of sex differentiation can be completed. Estrogen surges also occur at puberty in females. 

Every embryo contains “two sets of ducts, one of which will become the internal reproductive structures appropriate to the embryo's sex” (Tavris and Wade, 1984: 137). These internal sexual properties constitute the fourth biological definition of sex. In males these tissues are known as Wolffian ducts and they result in the vas deferens, the seminal vesicles, and the prostate. In females they are known as Mullerian ducts, and they become the “Fallopian tubes, the uterus, and the inner two-thirds of the vagina. In each sex, the ducts that do not develop eventually degenerate, except for traces” (Tavris and Wade, 1984: 137; Kimmel, 2004: 39-40). 

The sex hormones that are manufactured by the testes in chromosomal males and by the ovaries in chromosomal females thus end up determining which set of internal reproductive structures and external genitals the embryo will have. One theory is that the embryo will become a female unless two extra factors make it male: 1) “the Y chromosome which turns the embryo's unisex gonads into testes” (Tavris and Wade, 1984: 137); and 2) if the male gonads do not produce testosterone, the result is not a neuter organism, but rather one with female genitals. However, endocrinologists do not all agree that the anatomical development of the female fetus does not require female hormones.

The sex-specific internal sex structures of the fetus lead finally to the development of sex-specific external genitals, namely, a penis and scrotal sac for males, and a clitoris and vagina for females. The external sex structures are the basis for the fifth biological definition of sex. We noted earlier in this chapter that this fifth biological definition is the basis for the assignment of sex at the birth of the baby. If the baby’s genital tubercle is a penis ranging from around 2.9 to 4.5 centimeters in length, the baby is said to be a male. If its genital tubercle is a clitoris around 0.2 to 0.9 centimeters in length, it is designated as a female. Sex assignment at birth is seldom based on chromosomal structure or on any of the other first four biological definitions of sex. The external sexual organs almost always determine the assignment of sex at birth. 

3.2. Intersex

Most embryos are consistent on the five biological definitions of sex. If it is chromosomally a male, it will also be a male gonadally and hormonally, and will possess male internal and male external sex structures. An analogous statement applies with respect to a chromosomally female embryo.

But this is not always the case. In around 23 per 10,000 births, these five definitions of sex are not consistent, resulting in what is referred to as an intersexed birth. There are numerous types of intersex. We now discuss some of the major ones.

One intersex category is chromosomal. Occasionally, chromosomal inconsistencies occur, sometimes during sperm production, resulting in what Renzetti and Curran (1999: 34) refer to as an “abnormal complement of sex chromosomes.” If the sperm fails to divide properly, i.e., if what is called “nondisjunction” occurs, one kind of sperm produced will have neither an X nor a Y chromosome. If this sperm fertilizes a normal egg, the offspring will only have an X chromosome. This type of intersex is known as Turner's Syndrome. The person appears to be a female because although it lacks ovaries, it possesses some external female characteristics. This condition is estimated to occur in about 4/10,000 live births (Fausto-Sterling, 2000: 53). A Turner’s Syndrome person is typically of short height with a broad chest and widely spaced nipples, and lacks ovaries, so thus is sterile. The person does not menstruate. Secondary sex characteristics will develop if supplementary estrogen is given at puberty (Money and Ehrhardt, 1972; Fausto-Sterling, 2000: 52).

Another case of nondisjunction is a sperm produced with both an X and a Y chromosome. If this sperm fertilizes an egg, the offspring has two X chromosomes and one Y chromosome. Another type of nondisjunction is the production of a sperm with two Xs; and still another type of disjunction is the production of a sperm with two Ys. If the former fertilizes an egg, the offspring will have three X chromosomes; if the latter sperm fertilizes an egg, the offspring will have one X chromosome and two Y chromosomes.

The combinations of XXY and XYY are two types of chromosome abnormality in which the egg cell has one or more extra sex chromosomes, and the offspring is anatomically male. An XXX offspring is anatomically female.  

The XXY is referred to as Klinefelter's Syndrome and occurs in roughly 9/10,000 live births (Fausto-Sterling, 2000: 53). This person has the height of a normal male, with long legs, an absent or weak sex drive, "feminized" hips, some breast development, and a small penis and testes (Money and Ehrhardt, 1972). At adolescence, XXY persons sometimes receive injections of testosterone unable to be produced by their small testes. Testosterone therapy needs to be continued indefinitely to enhance the person’s libido. The person can engage in sexual activity, but because of a sparsity of semen will likely be unable to father children. However, Renzetti and Curran (2003: 37) have written that many XXY men are no different from XY men in terms of social and emotional characteristics.

Turner’s Syndrome  and Klinefelter’s Syndrome are the more common forms of what Fausto-Sterling (2000) refers to as “chromosomal variations other than XX or XY.” But, there are other chromosomal variations (Conte and Grumbach, 1989: 1810-1847). One is the person with one X chromosome and two Y chromosomes, referred to as Jacob’s Syndrome; such a person is an anatomical male with no physical abnormalities, except for unusual height. The extra Y chromosome does not result in their having more androgens than an XY male. They appear to be able to reproduce successfully and rarely come to the attention of investigators, except through large-scale screening of newborns. 

Another type of chromosomal abnormality is three X chromosomes, which is known as the XXX Syndrome, or Triple X Syndrome. These persons are anatomically female and show few visible signs of abnormality, although they tend to be taller than XX women, and some have a slightly higher incidence of learning disorders (Renzetti and Curran, 2003: 36).

The above examples of intersex are chromosomal combinations other than the XY male or the XX female. The designation of the sex of these persons at birth is usually based on external sexual organs. There are other forms of intersex in which the persons are chromosomally male (XY) or female (XX), but the sexual distinctions occur at the level of hormones. 

One such example comes about when an XX fetus receives an excessive amount of androgens. This is known as the Adrenogenital Syndrome (AGS), also referred to as Congenital Adrenal Hyperplasia (CAH). Renzetti and Curran (2003: 37) have estimated the incidence of AGS at between 1/5,000 and 1/15,000. Fausto-Sterling (2000: 53) gives a higher rate of 1.5 cases of CAH per 100.

In chromosomally female human fetuses, one reason for the intersex occurrence is that the fetus produces “too much androgen because of a malfunction of the adrenal glands” (Tavris and Wade, 1984: 139). This may occur because the female system does not produce enough cortisol, a natural steroid that works with the female’s adrenal gland. This happens around the third month of fetal development, leading to the masculinization of the external genitals, and if not corrected by cortisol injections after birth, to further masculinization. This occurs too late to affect the internal organs, but influences the appearance of the genitals. The further production of androgens can be suppressed after birth through cortisol. If this is not done, the child develops a masculine appearance and body build (Tavris and Wade, 1984: 139; Renzetti and Curran, 1999: 39).
Untreated females with AGS have normally functioning ovaries and normal internal female sexual organs, but a masculinized external appearance. This can vary from a slightly enlarged clitoris to a nearly normal-sized penis with an empty scrotum. If treated with cortisol from birth, these females will have a later menarche than normal, but will be able to conceive, lactate and deliver babies (Money and Ehrhardt, 1972).

Another type of intersex occurs at the hormonal level among XY fetuses. Fetuses that are chromosomally male may develop into intersex persons with genitals that are ambiguous or that look more like a clitoris than a penis, and with feminized breasts. One way this happens is via a genetic defect that causes the cells of the fetal organs to be insensitive to androgen. The testes produce testosterone normally, but the body is not able to use or absorb it, “so neither the (male) internal reproductive organs nor the (male) genitals develop normally” (Tavris and Wade, 1984: 139-140). Externally the baby at birth appears to be female. This condition is known as Androgen Insensitivity Syndrome (AIS). Because the cells remain incapable of responding to androgen, AIS cannot be treated by administering androgen after birth. AIS babies are born with feminized genitalia. At puberty they develop breasts and a feminine body shape. This occurs because they can respond to estrogen, secreted by the testes, so at puberty the secondary sex characteristics of a female appear (Money and Ehrhardt, 1972). The AIS person does not menstruate and as an adult cannot become pregnant, yet “she” can have intercourse. In fact, Renzetti and Curran (2003: 38-39) have noted that it is “her” inability to menstruate that often leads to the discovery of the condition. XY persons with AIS are born phenotypically females. They have no internal female organs. The vagina is short, but the clitoris and breasts are usually of normal size. The person has little if any pubic hair, since this depends on androgens (Money and Ehrhardt, 1972).

The above are several examples of intersex occurrences at the level of chromosomes and at the level of hormones. Intersex persons by definition are inconsistent on the five biological definitions of sex, but the designation of their sex at birth is most always based on the external organs, i.e., the presence, or lack thereof, of a penis. Sexual consistency on the five biological conditions is not a requirement for sex designation. Indeed, we noted earlier that over 23 per 10,000 live births are inconsistent on the five biological definitions. 

Several well-known individuals are alleged to be/have been intersexed. The case of Joan of Arc is of particular interest. Joan may be “the one person born before 1800, with the exception of Jesus Christ, that the average Westerner can name” (Gordon, 2000: xix). In writings, movies and plays about her, she is often referred to as a “girl/boy.” She reportedly had “beautiful” breasts, yet she was not known to have ever menstruated (Gordon, 2000: 144, 145, 169). All of these characteristics are consistent with those of persons with the Androgen Insensitivity Syndrome. 

Recently, the practice of surgically correcting the genitals of intersex infants has been called into question (Blackless et al., 2000). While our culture imagines sexual development as a bimodal pathway, scientists know that “absolute dimorphism is a Platonic ideal not actually achieved in the natural world” (Blackless et al., 2000: 151). In fact, sexual variation across the population is best represented by two overlapping bell-shaped curves, not two distinct distributions. Blackless and colleagues (2000: 163) are optimistic that this knowledge will generate enough attention to precipitate a reexamination of medical interventions performed on intersex infants. 

Eric Vilain, a French geneticist who directs a genetics laboratory at the University of California, Los Angeles, also opposes hurried sex-assignment surgery conducted to placate parents and physicians (Lehrman, 2007). Vilain has remarked that “what really matters is what people feel they are in terms of gender, not what their family or doctors think they should be” (Lehrman, 2007: 40). There is growing awareness of intersex individuals and related concerns through such organizations as The Intersex Society of North America (ISNA). Cheryl Case, executive director of the ISNA, has been a long time combatant of surgeries performed to forge a social gender chosen by parents and physicians (Lehrman, 2007: 41). “Recalling how a doctor once called her ‘formerly intersex,’ she hopes physicians will begin to see mixed sex characteristics as a lifelong medical condition instead of a problem to be quickly fixed” (Lehrman, 2007: 41).

3.3. Changing Sex   

We noted above that once sex assignment is made, it is usually permanent. However, there are a few instances of persons changing their sex. These persons are usually consistent on the five biological definitions but voluntarily decide, most often during adulthood, to change their sex. These persons are referred to as transsexuals. A transsexual is one whose primary sexual identification is with the opposite sex and who decides to take on such identification by undergoing sex-change surgery, and, usually, also taking hormones to further the change. Other terms used to represent this condition in which a person is born of one sex (typically based on the fifth biological definition) but identifies with the other sex is gender identity disorder. The core symptom is known as gender dysphoria, i.e., not being comfortable with one’s assigned sex. 

Another term, transgendered, is a catchall term used to refer to people who live as the opposite sex, whether or not they have had sex-change surgery. This broad category also includes transvestites (sometimes called cross-dressers), i.e., persons who dress in a style traditionally associated with persons of the opposite sex, but who do not necessarily undergo sex-change surgery or hormonal treatments.

A male-to-female (MTF) transsexual is a genetic male consistent on all five biological definitions who thinks of himself as a female. Most MTF transsexuals desire heterosexual contact with a male, although some desire homosexual contact with a female. In a similar way, a female-to-male (FTM) transsexual is a genetic female consistent on all five biological definitions who thinks of herself as a male. Most desire heterosexual contact with a female, but some desire homosexual contact with a male. When a transsexual opts for sexual re-assignment through surgery, the external genitals are changed.


Harry Benjamin (1885-1986) is believed to be the first to have used the term “transsexual.” He was a medical doctor concentrating in hormonal research. He became acquainted with Alfred Kinsey, who introduced him to his first transgendered patient, who was anatomically male, but claimed to be female (Rudacille, 2005: 81-82). Benjamin labeled the condition “transsexualism” and devoted much of his career to studying and treating such individuals. His book The Transsexual Phenomenon (1966) became the definitive exposition on the subject.


In his book, Benjamin attempted to define and differentiate among many of the above concepts. According to Benjamin, transvestism (Tvism) is the desire to dress as a member of the opposite sex. Benjamin wrote that transsexuals believe they were born to the wrong sex and wanted to realize themselves as members of the opposite sex, both physically and socially.  This condition, he observed, had nothing in common with hermaphroditism. Transsexuals are physically normal but disconcerted by their assigned sex. They can slightly mollify their unhappiness by cross-dressing, but such behavior tends to be an incomplete and a short-lived solution to the problem. They view the sex-change procedure as a correction (say, of a birth defect), rather than as a conversion. This mind-set clearly distinguishes transvestites from transsexuals (Benjamin, 1966).  


Benjamin warned that a clear conceptual division between transvestism and transsexualism was not possible, due to the absence of an objective diagnostic method to differentiate the two. Generally, a transvestite finds satisfaction with his or her natural genitalia where a transsexual would only despair in its existence. However, there are common behaviors and crossovers which make classification more difficult.


According to Benjamin, few people are as unhappy (before the sex change) as transsexuals. Drug and alcohol abuse, self-mutilation, and suicide are common outcomes of their depression and frustration. Self-mutilations had even occurred among some of Benjamin’s own patients. He stated that some of these self-mutilations were performed in despair, while others were deliberate attempts to pressure the surgeon into finishing the sex change despite his or her initial resistance (Benjamin, 1966). 

There are no consistent data on the numbers of persons in the population who self-identify as transsexual. The Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) (1994) has reported that in the U.S. approximately 1 in 30,000 males and 1 in 100,000 females apply for sex reassignment surgery. Another set of estimates is provided by The Amsterdam Gender Dysphoria Clinic. Drawing from over 40 years of clinical experience with Dutch transsexuals, these experts have presented figures of 1:10,000 males and 1:30,000 females (van Kesteren et al., 1997). 

Most studies report that there are more MTF transsexuals than FTM transsexuals. One reason may be that the surgical transformation is more difficult in the case of female-to-males. However, Benjamin speculated that transsexualism was less frequent among females because of biological reasons, specifically because of the exposure to the mother’s female hormones during gestation. (Benjamin, 1966). 
Many transsexuals report they felt they were in the wrong bodies as far back as they can remember, and that even as preschoolers they often preferred clothes, toys and so forth of children of the opposite sex (Khosla, 2006; Brevard, 2001; McCloskey, 2000; Morris, 1974; Jorgensen, 1967; Starr, 1965).

3.4. Sex Determination, Self-identification, and the Olympic Games

When demographers measure the sex composition of a population, they almost always rely on self-identification. The census or survey questionnaires contain an item asking about one’s sex (or gender). If the person self-identifies as male, the person is counted as a male. Similarly if the person reports her sex as female, the person is counted as female. Demographers do not base their classification of sex on any one or combination of the five biological definitions, but only on the social definition of self-identification. Indeed demographers seldom if ever consider the biological definitions of sex when discussing and researching the sex structure of a population. Indeed there is no demographic research of which we are aware that has examined whether males and females who are and who are not consistent on the five biological definitions of sex vary with respect to their fertility, mortality, and migration.

The International Olympic Committee (IOC) has been struggling for decades with the issue of sex determination. In the Olympic Games in the 1960s, female competitors were required to submit themselves for an inspection or examination of their genitalia, i.e., the fifth biological definition of sex. In later games, chromosomal verification of sex was required (XX equals female, XY equals male), i.e., the first biological definition of sex. The IOC decided in 2003 to abandon the above kinds of sex testing. For the most part, self-identification of one’s sex is now the criterion for determining one’s sex for Olympic competition. With respect to Olympic competitors who are transsexuals, however, such persons must have undergone surgery transforming their genitals to those of the assigned sex. Moreover, there must be verification of the administration of hormonal therapy appropriate for the assigned sex.

3.5. Sex versus Gender   

We noted earlier that sex for the most part, although not always, is an ascribed variable whose designation (male or female) is based on biology. In the social sciences, therefore, the concept of “sex” is often used when discussing biological differences between males and females, e.g., fertility and mortality differences. The concept of “gender” is often used when discussing non-biological differences between males and females, e.g., differences in socioeconomic status. However, demographers tend to use the term “sex” when discussing both biological and non-biological differences owing, perhaps, to demography’s major focus on fertility and mortality. We do not mean to suggest that demographers are uninterested in non-biological differences between the sexes. Differences between males and females in migration, marriage and divorce, and labor force participation, to name but a few, are non-biological differences of significant interest to demographers (Poston, 2005). Still, even when demographers study these non-biological behaviors, they retain the use of “sex” (for a broader discussion, see Riley, 2005). We turn next to some of the measures of sex structure.

4. Measures of Sex Structure

There are three main measures of sex structure, and they are highly related one with the other. They are 1) the masculinity proportion, 2) the ratio of the excess or deficit of males to the total population, and 3) the sex ratio. 

The masculinity proportion is commonly used in nontechnical discussions of sex composition (Shryock and Siegel and Associates, 1976: 106) and is calculated by dividing the number of males in the population by the number of males and females, and multiplying the result by 100, as follows:


[image: image15.png]70-74

60-54

s0-54

40-43

30-31

20-24

10-14



 

where Pm is the number of males, and Pt is the total population.

Obviously, 50 is the point of balance; an MP figure higher than 50 represents an excess of males, and one lower than 50, an excess of females.


The ratio of the excess, or deficit, of males to the total population is obtained by subtracting the number of females from the number of males, dividing by the total number in the population, and multiplying by 100, as follows:
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where Pm is the number of males, Pf is the number of females, and Pt is the total population.


The sex ratio (SR) is the most popular index of sex composition in demographic and other scholarly analyses. It is usually defined as the number of males per 100 females:
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All three of the above measures convey the same information. The sex ratio is by far the most widely used measure of sex composition in demography.

A sex ratio above 100 indicates an excess of males, and one below 100 an excess of females. In some Eastern European countries and in India, Iran, Pakistan, Saudi Arabia and a few other countries, the sex ratio is often calculated as the number of females per 100 males. But the SR formula shown above, namely the number of males per 100 females, is used by most demographers and by international bodies such as the United Nations.  

In general, “national sex ratios tend to fall in the narrow range from about 95 to 102, barring special circumstances, such as a history of heavy war losses (less males), or heavy immigration (more males); national sex ratios outside the range of 90 to 105 should be viewed as extreme” (Shryock and Siegel and Associates, 1976: 107). The greater the abrupt deviation or departure of sex ratios from 100, the greater the potential for errors in the data. This statement also assumes, of course, that the deviations are not caused by fluctuations in the demographic processes. 

Most societies have sex ratios at birth (SRBs) between 104 and 106, i.e., 104-106 boys are born for every 100 girls. This so-called biologically normal SRB is likely an evolutionary adaptation to the fact that females have higher survival probabilities than males (see Clarke, 2000, for another discussion). Since at every year of life males have higher age-specific death rates than females, slightly more males than females are required at birth for there to be around equal numbers of males and females when the groups reach their marriageable ages. Biology thus dictates that the age-specific SR will be highest at the very young ages, starting around 104-106 at age 0, and should then decline with age, attaining a value of around 100 for persons in their late 20s and continuing to decline to levels around 50 or 60 in the oldest ages.

Barring extreme forms of human intervention and disturbance, these kinds of SR patterns by age should occur in most populations. One such intervention would be a major war, such as World War II or the Korean War, which would reduce significantly the numbers of males in their 20s and 30s. Another would be high amounts of immigration/emigration. International migration is usually driven economically when, typically, males depart from one country and enter another in search of employment. Such disturbances in some countries can be extreme, as will be shown below for some of the oil-producing countries in the Gulf. Still another intervention would be female-specific abortion, resulting in an SR at birth well above 105 (Poston, 2005).

An easy way to evaluate the quality of data on sex composition by age, as well as the extent to which human interventions have disturbed these patterns, is to calculate sex ratios for each 5-year age group, and then to calculate for each age group the Sex Ratio Difference (SRD), that is, the difference between the SR for the age group and the SR for the previous age group. Then, for the population as a whole, the Sex-Ratio Score (SRS) may be calculated by taking the mean difference of the SRDs, without regard to sign (Arriaga and Associates, 1994: 20).

Figure 1 is a graph of the sex ratios by age for South Korea in 1970. The SRs in the younger ages are about normal, at levels between 103 and 107 males per 100 females. The SR for age group 40-44 is lower than expected and is likely due to war casualties to men who were in their 20s during the Korean War. The Sex Ratio Score for the ROK for 1970 is 5.3. This means that the average deviation of an age-specific SR from the SR of the preceding age group in the ROK in 1970 is 5.3 persons per 100.

**  INSERT FIGURE 1 HERE

Figure 2 is a graph of the age-specific sex ratios for South Korea in 1995. The figure shows sex ratios at the very young ages that are much higher than would be expected biologically. These are likely the result of human interventions, namely, pre-natal sex identification, followed by female-specific abortion. The SRs for age groups 0-4 and 5-9 are 113.4 and 110.6. Other than the higher than expected SRs at the very young ages, the declining trend in SRs in 1995 shown in Figure 2 is as expected for the remaining ages. The Sex Ratio Score for the ROK in 1995 is 4.7. 

**  INSERT FIGURE 2 HERE

Some national populations have very extreme imbalances by sex in certain age groups. The United Arab Emirates (UAE) is a good example. The UAE is one of several countries in the Arab Gulf region of the world, the others being Kuwait, Saudi Arabia, Qatar, Bahrain, and Oman. Most of these countries have very large percentages of foreign born residents. For example, in the UAE and Qatar, the foreign born populations comprise as much as 80 to 85 percent of all the inhabitants. Many of the foreigners are people in the young working ages, and are heavily male. They hail from Asia and other countries in the Middle East and are brought to the UAE and the other Gulf countries to work in the oil fields or in construction. “The majority of these labor migrants … (are) men unaccompanied by their families” (McFalls, 2003: 26). These high concentrations of foreigners have a huge impact on the demography of countries that themselves are not large in population size. For instance, Qatar has under 1 million residents, and the UAE just over 4 million. The immigration patterns that favor young working age males result in extremely unbalanced distributions of sex ratios by age. 

Figure 3 is a graph of the age-specific sex ratios for the United Arab Emirates in 2000. The sex ratio is balanced at the younger ages, and then at age 25 starts to climb above 100. At age 35 in the UAE, there are around 150 males per 100 females, and over 200 by age 40. By age 50, there are over 300 males per 100 females. It is not until at about age 65 when the SR is considerably above 300 that it begins to decline. These tremendous sex imbalances are concentrated between the ages of 30 and 60. Few national populations, other than Qatar and a few other Gulf countries, have an age and sex structure even approaching that of the UAE in 2000.

** INSERT FIGURE 3 HERE 

In Table 1, the Sex Ratio Scores for South Korea in 1970 and 1995 and for the UAE are compared and contrasted with those of other developing and developed countries of the world for the year 2000. Observe, first, that very high SRS values are shown for the UAE, Saudi Arabia, Bahrain, and Kuwait, all above 16.0. These high values are due mainly to the large numbers of foreign-born males between the ages of 20 and 55 who have migrated to these countries as temporary laborers. Second, these very high values are not due to underenumeration, misreporting, or the neglect of females. Indeed, the sex ratios for these countries for persons under age 20 are all slightly above 100 (see Figure 3), the values that would be expected under a situation of equal treatment of the sexes (Poston, 2005). 
**  INSERT TABLE 1 HERE

South Korea’s SRS values of 5.3 in 1970 and 4.7 in 1995 are not that different from those of most of the countries shown in Table 1. South Korea’s slightly higher SRS in 1970 is due largely to military casualties during the Korean War, and its slightly higher value in 1995 is due to the experience in the country since the mid-1980s of higher than normal sex ratios at birth. The next section of this chapter analyzes sex structure and age structure simultaneously.

5. The Population Pyramid
The age and sex structure of a population at a given moment of time may be portrayed as an aggregation of cohorts born in different years. A popular graphic representation of the age-sex structure of a population is the “Age-sex Pyramid,” or “Population Pyramid.” It shows for a specific point in time the different surviving cohorts of persons of each sex. A population pyramid is one of the most elegant ways of graphically presenting sex and age distribution data. 

A population pyramid is nothing more than two ordinary histograms, representing the male and female populations in, usually, 1-year or 5-year age categories, placed on their sides and back to back. The base of the pyramid, representing the size of each of the age-sex population groups, is presented in either absolute numbers or in percentages. When using percentages as the metric, one must be sure to “calculate the percentages on the basis of the grand total for the population, including both sexes and all ages” (Hobbs, 2004: 162).

Figure 4 is a population pyramid for the United States in 2000 that is presented in absolute numbers. Note first the larger numbers of women compared to men at the older ages, an illustration of the fact that women compared to men survive longer at every age. Look also at the larger numbers of males and females between the ages of 30 and 49. These are persons born during the “baby boom” years after World War II, when the fertility rate reached its peak level in the late 1950s of 3.7 children per woman. Observe as well the slightly larger cohorts aged 5 to 19 years. These are the babies of parents born during the baby boom, i.e., the babies of the baby boom babies. We see thus an echo of the baby boom one generation later.

** INSERT FIGURE 4 HERE

Figure 5 is an age sex population pyramid for France in 2006 and “reflects various irregularities associated with that country’s special history” (Hobbs, 2004: 164). This pyramid has been built with data for individual years of age. There are five special aspects of the pyramid worth mentioning. Each is numbered on the pyramid and identified at the bottom of the pyramid. The first represents the very small birth cohorts born in France during World War I. One also sees at the older ages of the pyramid the larger numbers of females than males, a pattern that characterizes all national populations, not only France. The second special feature of the pyramid is the smaller number of persons born during World War I who reached the reproductive years in 1940. The third feature worthy of note follows closely behind the second and refers to the smaller numbers of babies born in France during World War II. After World War II, France too experienced a baby boom, and this is shown in the fourth note on the pyramid. The fifth and last special aspect of the French pyramid is the smaller numbers of babies born after the end of the baby boom. We mentioned above that knowledge of the age and sex structure of the population tells us a great deal about its history. This is certainly the case for France.

** INSERT FIGURE 5 HERE

In some sub-national populations, usually counties, states, or provinces, their sustenance and livelihood bases are so restrictive in terms of persons of just one sex, or of just one or a few age groups, that they often overwhelm the area’s demography. Their principal ecological organization and function may be inferred by viewing their population pyramid. Figures 6 and 7 are pyramids for two counties in Texas in 2000, namely, Llano County and Brazos County. 
Llano County, Texas (Figure 6), located in the “Highland Lakes” area of central Texas is demographically an extremely old county, with nearly 40 percent of its population aged 60 or more. It is a prime destination of inter- and intra-state elderly migrants and is demographically top-heavy because elderly peoples have moved into the county, and most of the surviving elderly are females. Young people have also moved out. Llano County’s population pyramid is typical of the pyramids of the so-called “retirement” counties in such U.S. states as Texas, Florida, Arizona, and California.

**  INSERT FIGURE 6 HERE

The major sustenance and economic activity of Brazos County, Texas (Figure 7) is higher education. Texas A&M University, with a student body population of over 45,000, is located in Brazos County, and in the year 2000 was the fifth largest institution of higher learning in the United States. Also located in Brazos County is Blinn College, a community college with a student body population in the year 2000 of over 8,200. Since most of the students attending Texas A&M University and Blinn College live in Brazos County, they overwhelm the county’s demography. Almost one-quarter of the county’s population is in the age group 20-24, the ages of most of the Texas A&M and Blinn students. Younger undergraduates at Texas A&M and at Blinn comprise a part of the preceding age group 15-19, which is almost 13 percent of the county’s population. And many of the around 7,000 Texas A&M graduate students are in the 25-29 age group, which comprises over 8 percent of the county’s population. 

**  INSERT FIGURE 7 HERE


We now present two detailed substantive demographic analyses of sex structure imbalances. The first of these focuses on the labor force.

6. Sex Structure and the Labor Force

Women’s participation in the labor force is an important issue worldwide.  Many demographers claim that the percentage of women in the labor force is an indicator of the development of a nation.  Increases in the participation of females in the labor force usually lead to changes in their participation in the economy and the family, better economic standing of the country, and women’s rights. In this section of the chapter, we first present some general discussion of female labor force participation. Then we discuss in more detail the situations of several countries with severe sex imbalances in the labor force, namely, the Gulf countries of the United Arab Emirates, Kuwait, and Qatar. 
The labor force refers to the population between the ages of 15 to 64 who are either working or looking for work (International Labour Office, 2006). Jaffe (1959) has written that all members of a population consume goods and services, but only the members of the labor force produce them.  Demographers study the relationship of labor force production and consumption because it is impacted by the size and structure of a population.  The next few pages focus on the implications of a country’s imbalanced sex ratio in the labor force.

We show below in Table 2 all those countries with populations over 15 million with the lowest percentages of women participating in the labor force.  For comparative purposes we note here that the countries with the most balanced sex ratios in the labor force include Mozambique, the United Republic of Tanzania, Ghana, Vietnam, Ukraine, the Russian Federation, Ethiopia, China, Canada, the United States of America, the United Kingdom, and Canada.

** INSERT TABLE 2 HERE


The Islamic Republic of Iran has the lowest percentage of women participating in the labor force at only 12 percent, while Mozambique has the highest at 52 percent.

The percentage of women in the labor force significantly increases when the number of women in a country available to work increases.  The number of women available to work is affected by the sex structure of the country as well as by migration and by the culture of the country. As may be observed in Table 2, many of the countries with the lowest percentages of women in the labor force are Muslim countries. The United Arab Emirates is a particularly interesting example because it shows fairly well the impact that immigration can have on a country’s sex structure.  See the population pyramid for the UAE in Figure 8.

**INSERT FIGURE 8 HERE

In 2000, the sex ratio of the United Arab Emirates was estimated at 151, considerably higher than the SR of most countries.  The world’s sex ratio was around 102. The UAE has realized an increase in the size of the male population, and thus, the male labor force, mainly because the country has opened its borders to thousands of male workers from Asia and other Middle Eastern countries to work in the oil and construction industries.  Also, Muslim women who live in the UAE, like many Muslim women, are less likely to work outside the home.

Looking more closely at the UAE population pyramid in Figure 8, it is obvious that there is an imbalance in the sex structure affecting the number of available women for the labor force.  In 2000, the population enumerated in the ages 15 to 59 included almost 1.8 million males and less than 650 thousand females, for a difference of over 1 million more males than females.

Iran, Algeria, Iraq, Syria, and Yemen also have unbalanced sex ratios in the labor force with less than 20 percent of their female populations at work outside the home.  This does not necessarily mean that the women in these countries have little or no education. In fact, many women in the Middle East outperform men in the attainment of higher education, but they are unable or are unwilling to participate in the paid labor market.  Many Muslim women are expected to focus on the home. Those who do work are usually employed in only a few industries such as light manufacturing or services, education, and unskilled or clerical work, leading to an imbalance in the sex ratio of the labor force (Sayeed and Tzannatos, 1998).  

In 1998, agriculture was the largest employer of women in countries in the Middle East and the North African (MENA) region.  According to the World Bank, the share of women as agricultural workers is generally in excess of 40 percent in this region of the world while the share of males in agriculture is actually decreasing.  The service sector also has a sizeable and growing number of female workers.  This is particularly so in Jordan, Lebanon, Algeria, and Egypt.  The number of men in the service sector is not growing as quickly as it is for females (World Bank Group, 2007).

Of the females participating in the labor force, many are engaged in low level white-collar jobs and are underrepresented in professional and managerial positions.  Others participate in the informal sector.  Although there are few data about informal work for female laborers, some suggest that women in the informal labor force may be recent migrants from rural areas.  According to research of Adams (1993) on the status of women in rural Egypt, females who participate in the informal sector tend to be young, have low levels of education, and come from families with low income. We now turn our focus to three specific countries; we first look at the United Arab Emirates.

6.1. The United Arab Emirates     

The United Arab Emirates (UAE) is one of the fastest growing nations on earth. In 2005 its GDP was $129,702 million, making it one of the richest countries in the world (World Bank Group). Oil is the leading producer of income in the UAE.  The budding oil industry has created a unique demographic situation for this country which has helped to impact its labor force participation of women.

The population growth rate for the UAE is 6.9 percent, one of the highest in the world.  In 2004, its population was 4,320,000 with a workforce of 2,459,000 (United Arab Emirates Ministry of Planning, 2004).  The population pyramid shown in Figure 8 (above) illustrates quite well the much larger male than female population. And the graph of sex ratios by age in the UAE (Figure 3 above) shows that the male population outnumbers the female population at every age group, especially in the working ages of 25 to 65.  For example, at age 30, there were almost 510 thousand males, but just over 167 thousand females.  Even at ages 80 and over, there are more males than females with almost 2 thousand males and just over 1.7 thousand females.  The sex ratio for the total population of the UAE is 210.

Males far outnumber females in both the total population and in the labor force.  However, women have been involved in the labor force since 1970 when the UAE was first established.  According to the World Bank (2007), the low percentages of women in the labor force are due to cultural constraints including the objection of the husband or family (the woman needs a permit from her husband before taking a job), and the inconveniences of pursuing careers while taking care of the household.

The largest obstacle facing the UAE has to do with international migration.  Owing to the booming oil business and the opportunity for domestic jobs, males and females from certain countries outside the UAE seek working visas from the UAE in order to participate in the paid labor force.  Male immigrant workers far outnumber female immigrant workers, but both groups have drastically impacted the demographics of the nation.

Women who participate in the labor force are either nationals (Emeratis) or immigrants.  Female Emeratis constituted 14.2 percent of the total female employment in the UAE in 2004.  The Emirates with the highest national presence of female workers are Dhabi with 23.4 percent and Ras Al Khaimah with 21.1 percent (Khaleej Times, 2005).   Of the 401,000 female employees in 1995, 36.1 percent were found in Dubai’s labor market, 27.6 percent in Abu Dhabi’s, 16.2 percent in Sharjah’s, and 10.9 in Ajman’s (Khaleej Times, 2005).  Many of the UAE’s working females who are citizens are found in Federal government positions.  Female immigrant workers, documented or undocumented, are plentiful in the UAE and often vulnerable to discrimination, exploitation, and abuse.  These women often immigrate from Southeast Asia for work as domestics, which was formerly a male dominated profession in the UAE.  The UAE’s economy is driven by immigrants. The net international migration rate for the UAE, i.e., the difference between the number of migrants entering and leaving a country in a year per 1,000 midyear population, was 26 in 2007. The absolute number of net international migrants for the same year was 115,722. This is a huge number for a single year for a country with just over 4 million residents.  

The foreign-born population has many impacts on the host society including economic contributions and cultural problems. In the UAE, the issue of foreign migration is becoming increasingly prominent while the gap between male and female labor force participation is shrinking.  Although the culture of the UAE makes it difficult for many females to participate in the labor force, an increase in female education has created a new era beckoning more female labor force participation. We turn next to a consideration of another Gulf country, Kuwait.

6.2. Kuwait

The State of Kuwait is located on the coast of the Arab Gulf and borders Saudi Arabia to the south and Iraq to the north and west.  Kuwait has 10 percent of the world’s oil reserves which should last another hundred years or so at the present level of extraction.  Oil plays a substantial role in Kuwait’s economy pumping 2 million barrels per day.  Crude oil exports account for 60 percent of the output, and the rest includes refining projects. 

Kuwait’s current population numbers around 2.8 million with 34 percent being Kuwaiti nationals and 66 percent being non-Kuwaitis.  Of the non-Kuwaiti population, 32 percent hailed from other Arab States, 67 percent from Asian countries, and the rest from Western Europe or the United States.  Of the 197,000 Kuwaitis participating in the labor force, 94 percent were employed in the public sector.  Over 1 million non-Kuwaitis participated in the private sector with the majority of jobs provided by households, social services, construction, wholesale, retail trade, and restaurants.  Although Kuwait surely relies on the immigrant population, the Kuwaiti people still control its purchasing power.

The Kuwaiti government wields significant power owing to its control over the oil revenues, social welfare programs, and the political arena.  Women’s rights have been a contradictory process for many years in Kuwait.  Like all the Gulf countries, Kuwait is Muslim. The major Muslim group in Kuwait is Sunni (around 70 percent); the rest of the population is comprised of Shia Muslims, Christians, Hindu, and Parsi. The Shia and the Sunni do not always agree on issues concerning the rights of women, and even subgroups within these populations disagree (Rizzo, 2005).  Many Kuwaiti women have university degrees but are denied full rights as citizens.  This makes their place in the labor force insecure.  Kuwaiti women who do participate in the labor force dominate fields such as nursing and teaching.  

The midyear population for Kuwait in 2007 was 1,513,587 males and 881,972 females.  The number of males exceeds the number of females in every age group except for ages 15-19 (see Figure 9).

** INSERT FIGURE 9 HERE

In 2007, males constituted 48 percent of the population aged 15-19. Their  number jumped to 56 percent for ages 20-24, 72 percent for ages 30-34, and 75 percent for ages 35 to 39.  The growth rate of the Kuwaiti population is 3.6 percent per annum. We look next at Qatar.

6.3. Qatar

Qatar is located in the south of the Arab Gulf. The country is surrounded by Saudi Arabia, the United Arab Emirates, Iran, and Bahrain.  Qatar became an independent state in September 1971. The total population of Qatar in 2007 numbered just over 900 thousand, with almost 590 thousand males and 318 thousand females.  Its annual growth rate was 2.4 percent, with about one-third of the growth due to high positive net international migration (U.S. Bureau of the Census, 2007). The male population is heavily represented in the age groups 25-29 through 65-69 (see Figure 10). The male population comprises well over 50 percent of the age groups from age 20-24 to 80+, with the largest disparities occurring between ages 45 and 54.

**INSERT FIGURE 10 HERE


During the 1950’s and 1960’s, Qatar’s oil revenues resulted in an increasing volume of immigration.  Oil was the largest contributor to Qatar’s economy well into the mid-1990’s and still accounts for 62 percent of the total government revenue (Bureau of Near Eastern Affairs, 2007).  In 2006, per capita income was nearly $62,000, the fifth highest in the world.  Oil production in Qatar is around 835,000 barrels a day, is expected to increase, and the reserves are expected to last for at least another 40 years. Qatar is the largest producer of liquefied natural gas, with more than 31 million metric tons per annum (Bureau of Near Eastern Affairs, 2007).

The oil industry has created advantages and disadvantages for the Qatari people, such as increased wealth and immigration.  Construction is the biggest employer of immigrants accounting for over 117 thousand workers, according to data from the 2004 Qatar census. Domestic services, public administration, wholesale and retail trade, and manufacturing are the next biggest contributors to the labor force.  The total workforce of Qatar in 2004 was almost 438 thousand persons. The United Nations has noted that in 1997, only 13 percent of the labor force was made up of females (United Nations, 2005). This is consistent with the demography of other oil-producing countries in the Middle East such as Kuwait and the United Arab Emirates. 

In Table 3 we report data for the Qatar labor force in 2005, by nationality and by sex. Barely 41 percent of the labor force is comprised of native Qataris; 56 percent of them are male and 44 percent are female. These labor force statistics by sex for Qataris are similar to those of developed countries. The difference is that the sex structure of the labor immigrants to Qatar is overwhelmingly male. Other Gulf Coast Countries provide only 1 percent of the immigrant workforce to Qatar, but over 84 percent of them are male.  Other Arab countries provide another 19 percent of the immigrant workers to Qatar, and 77 percent are male (The Planning Counsil, 2004).  Asian countries contribute the largest number of immigrant workers to Qatar, providing over one-third of Qatar’s labor force, and over three-fourths of them are male. Although the labor force in Qatar is fairly even in terms of sex structure among its nationals, the immigrant population provides an enormous number of males into the population in both absolute and relative terms.

**INSERT TABLE 3 HERE


7. Sex Ratio at Birth
Most societies have sex ratios at birth (SRBs) of around 105, that is, 105 boys are born for every 100 girls. This so-called biologically normal level of about 105 is most probably an evolutionary adaptation to the fact that females have higher survival probabilities than males. Since at every year of life males have higher age-specific death rates than females, around 105 or so males are required at birth for every 100 females for there to be about around equal numbers of males and females when the groups reach the marriageable ages. Figure 11 shows time-series data for the sex ratio at birth for China and for the United States for the individual years from 1980 to 2005. 

**INSERT FIGURE 11 HERE

The SRB in the U.S. is invariant, at about 105 for every year. This is expected when there are no human interventions operating to disturb biology. In 1980 China had an SRB only slightly above 107. It began to increase in the late 1980s, reaching a value of 115 by 1990, a value of 120 in 2000, and 118 in 2005. Since the 1980s, the SRBs in China have been significantly above normal levels.


If there are no human interferences with the biological processes, the SRB will range from 104 to 107, with an average of around 105. What are the kinds of human interventions that might disturb the biological processes? 


China, as well as Taiwan, South Korea, India and several other Asian countries, have been reporting abnormally high SRBs since the 1980s (Arnold and Liu, 1986; Gu and Roy,1995; Goodkind, 1996; 2002; Kim, 1997; Poston et al., 1997; Eberstadt, 2000; Hudson and Den Boer, 2002, 2004; Jha et al., 2006; Sheth, 2006). What are the immediate causes of these abnormally high SRBs? China and the other countries just mentioned are all showing, in varying degrees, the same kind of intervention leading to abnormally high SRBs, namely, prenatal sex identification followed by gender-specific abortion (Hull, 1990; Johansson and Nygren, 1991; Chu, 2001; Banister, 2004; Jha et al., 2006). 


Why would a country such as China resort to an intervention that would produce higher than biologically normal SRBs? A major reason is China’s dramatic fertility decline. Why would a rapid fertility reduction lead to abnormally high SRBs? 


One reason is that China has a Confucian patriarchal tradition where son preference is strong and pervasive (Arnold and Liu, 1986; Gu and Roy, 1995; Kim, 1997; Park and Cho, 1995; Poston et al., 1997). Confucianism is a philosophy and way of life based on the writings of a sage, Confucius, and his disciples (Ruan, 1991).  


Female subordination is a major characteristic of Confucianism and was exemplified in such behaviors as female foot-binding (from the 10th century forward) and the modification of feminine clothing. Foot-binding is one of the most remarkable practices of female subordination in human history. The practice existed for around 1,000 years, and in that time more than 1 billion Chinese women had their feet bound, frequently to the preferred length of three inches.


The Book of Songs (Shi Jing) (Waley, 1996) is one of the seminal works of Chinese civilization and was written centuries before the time of Confucius. It is believed, however, that Confucius edited the Songs into their present form. One of the Songs illustrates the importance of sons:


When a son is born


Let him sleep on the bed,


Clothe him with fine clothes


And give him jade to play with.


How lordly his cry is!


May he grow up to wear crimson


And be the lord of the clan and the tribe.


When a daughter is born,


Let her sleep on the ground,



Wrap her in common wrappings,



And give her broken tiles for playthings.


May she have no faults, no merits of her own.


May she well attend to food and wine,


And bring no discredit to her parents.

A preference for sons is a part of China’s long history and culture. But when fertility was high, the chances that a boy would be born were good (Pison, 2004). When Chinese women were having six children on average, the probability was very low (less than 2 percent) that none of the six children would be male. By comparison, when women have two children, the probability that neither will be a son is much higher (around 25 percent). And when women have only one child, the probability that it will not be a son is just under 50 percent (Pison, 2004). 


Birth planning policies, as well as social, economic, and industrial transformations in China, have been responsible for the number of babies born per woman falling rapidly below replacement levels (Poston, 2000). Couples now have fewer children than they had just a couple of decades ago. However, the deeply-rooted cultural influences of son preference still make it important for many families to have at least one son. Thus, many families implement strategies and interventions to ensure that they will have a son (Gu and Roy, 1995; Zeng, et al. 1993). 


Since the late 1980s, ultrasound technology enabling the pre-natal determination of sex has been widely available. Recently, China proposed a ban on the practice and launched a media campaign called “care for girls” to help mediate the strong son preference (China Daily, 2004). In certain areas, households with only one or two daughters receive financial support and are except from paying agricultural taxes and education fees for their daughters (People’s Daily Online, 2003). According to Chinese officials, the care for girls campaign is intended to combat the nation’s imbalanced SRB and eradicate gender discrimination against girls in rural areas. This campaign, however, is not believed to have had much of an impact.  


There is little evidence of female infanticide causing the high SRBs (Zeng et al., 1993; Eberstadt, 2000: 228; Chu, 2001; Banister, 2004). The human interventions that disturb the SRB are mainly due to norms and traditions among Chinese families to have sons, within a more recent policy as well as a normative context to have fewer births.

How many excess boys will there be in China who will be unable to find brides from their countries? Poston and Zhang (2009) have taken data for every year from 1978 to 2005 for China’s total population size, crude birth rate, and sex ratio at birth, and have calculated the numbers of males and females born every year. Using data from life tables, they next survived the boys born each year to the ages of 26 and the girls to the ages of 24, which are approximately the average ages that men and women marry. They estimated that there have already been born in China around 32 million boys who will be looking for wives between the years of 2005 and 2027. And there will not be enough Chinese women in the marriage market for them to marry. What will these many millions of young men do when they cannot find brides? Here are some speculations. 

While it is true that throughout history, especially in Western Europe, “bachelorhood was an acceptable social role, and the incidence of never-marrying bachelors in the total population was high” (Eberstadt, 2000: 230; Hajnal, 1965), China throughout its thousands of years of history has never been so characterized. Unless in the next few decades China is “swept by a truly radical change in cultural and social attitudes toward marriage ... (it is) poised to experience an increasingly intense, and perhaps desperate, competition among young men for the nation’s limited supply of brides” (Eberstadt, 2000: 230).

China could well turn to more authoritarian forms of government in order to better control the bachelors. In such a scenario, its progress toward democracy could be stalled if not halted. China could modify the magnitude of the potential unrest of these millions of unmarried young men by dispatching them to public works projects thousands of miles away from the big cities. For instance, there are several huge construction projects currently underway, all of which could benefit from a young male labor force. 

When confronted with large numbers of excess males during the Middle Ages, Portugal sent them off to wars in North Africa. With many millions of bachelors in the big cities, all within 20 years of age, bellicose Chinese leaders might be tempted to “kill two birds with one stone.” They could reduce the tensions caused by the bachelors in the cities by sending the excess manpower to pick a fight with, or participate in an invasion of, another country. 

One solution to the problem would be the immigration to the country of Chinese brides from other countries. This would not at all be likely for China. China is a poor country, and most of its bachelors will likely be poor rural workers and not be able to afford “mail order brides” (Eberstadt, 2000). But even if this kind of marriage immigration were to occur, it would need to be of a substantial magnitude to even begin to offset the gender imbalances of marriage-age males that are expected in the first two decades of this new century. And, of course, it would cause shortages of many millions of females in the areas of origin. So if China gains brides, other countries would lose them. 

 An even less likely solution would be increases in levels of homosexuality. This is an unlikely alternative because most scientific evidence on the origins of homosexuality argues in favor of a biological foundation, that is, persons are born with a homosexual orientation (LeVay, 1991, 1996; also see Murray [2000] for other views and arguments). It is not at all likely that when Chinese males are unable to find females to marry that as an alternative to (heterosexual) marriage they will turn to homosexual relationships. On the other hand, homosexual behavior could well become more acceptable, so that closeted homosexuals would be freer to openly declare their orientation.

The most likely possibility, of course, is that these Chinese bachelors will never marry and will have no other choice but to develop their own lives and livelihoods. They will likely re-settle with one another in “bachelor ghettos” in Beijing, Shanghai, Tianjin and other big cities, where commercial sex outlets would likely be prevalent. The possible implications of large numbers of bachelors using commercial sex workers need also to be addressed, particularly with regard to the worldwide AIDS epidemic.

There is some historical precedent behind an expected growth of bachelor ghettos. In the nineteenth century many thousands of young Chinese men immigrated to the United States to work in the gold mines and help build the railroads. When the work projects were completed, many stayed in the U.S. and re-settled in Chinese bachelor ghetto areas in New York, San Francisco, and a few other large U.S. cities (Kwong, 1987; Zhou, 1992). The sex ratios of the Chinese in these areas were extraordinarily high. 

If these Chinese men do not marry, research suggests that they will be more prone to crime than if they married (Sampson and Laub, 1990). This possibility has alerted some to the potential increases in crime in China’s future, and perhaps political ramifications, resulting from these excess males (Hudson and Den Boer, 2002). 

No one, of course, knows what this excess number of young Chinese males will do. Several possibilities have been entertained. The only fact known for certain is that there have already been born in China many, many millions more baby boys than there will be girls for them to marry.

8. Summary
In this chapter we argued the fact that sex structure is one of the most important and relevant features of human societies. Regarding demographic study, the interaction of sex structure with the three demographic processes is of paramount importance. But the importance of sex structure extends far beyond demography. A society’s sex structure has important implications for socioeconomic and demographic development, as well as for labor force participation and gender relations. 

We focused first on the importance of sex and sex structure for demography. We next considered the definition and classification of sex. Then we examined the major demographic measures of sex structure, and this was followed by a discussion of the population pyramid, an elegant demographic tool involving simultaneously both sex and age. We concluded the chapter with two detailed substantive demographic analyses of unbalanced sex structure, namely sex structure and the labor force and the sex ratio at birth.

An imbalanced sex structure in the labor force and a high sex ratio at birth are indicators of abnormal demographic behavior.  An imbalanced sex structure in the labor force may indicate that the female population living in that area does not have the same rights and/or desire to work as the male population, or that there is a large immigrant population.  A high sex ratio at birth may indicate that some human intervention has occurred causing a disturbance in the natural sex ratio at birth. An examination of such irregularities and imbalances tell us a great deal about the demographic structure of  populations. 




9. GLOSSARY

Age-sex composition: the relative number of males and females in each 


age category of the population.

Age-sex-specific rate: a rate referring to the behavior of a subset of the

          population defined  by age and sex. 

Age structure: the composition of a population with respect to age; the

 
distribution of a population among age categories.

Aging of a population: an increase in the average age of a population. 

At-risk population: that set of people who were able to have produced a specified


kind of population event; for example, a birth, a death, a migration.

Baby boom: the increase in fertility that occurred during the late 1940s and          


1950s in most developed nations

Baby bust: the decrease in fertility that occurred during the 1970s in many


developed nations.

Cohort: a group of people who experience a major event in the same short time

period (e.g. in one or five year). A birth cohort (persons born in the same year or in the same five-year period) is an example.                                                               

Cohort analysis: examination of a cohort’s demographic behavior over time


(e.g. children ever born to a specific birth cohort of women).

Demographic variables: age and sex

Demographic processes: the three variables – fertility, mortality and migration -


that account for any change in population size.

Dependency ratio: the number of persons under fifteen years of age and sixty-five 


or older divided by the number of persons fifteen to sixty-four years of age


and then multiplied by one hundred.

Fetus: the product of conception when it matures from being an embryo, after


around twelve weeks (or three months) of intrauterine life.

Gestation: the carrying of a fetus in the uterus from conception to delivery.

Historical demography: demography of pre-modern times that is based on a


variety of early written records and other historical materials.

Hypothetical cohort: an imaginary set of people traced through a series of


specified risks in order to detail the cumulative impact of those risks.

Labor force: that portion of the population which is employed or is actively


seeking work.

Life expectancy: the average number of years yet to be lived by people attaining


a given age, according to a given life table.

Life span: the maximum number of years a person can expect to live.

Life table: a table used for tracing the cumulative effect of a specified series of


age-sex specific death rates over a life cycle for a hypothetical cohort.

Longevity: the length of an individual life. Collectively, average length of life


of a cohort.

Old age dependency rate: the ratio of the population deemed to be too old

to be fully economically productive, per 100 producers; usually measured as the number of persons of age sixty-five and over divided by the number of age 15-64, multiplied by 100.

Period perspective: the viewing of a population process cross-sectionally as the

combined experience of cohorts in a specified short period of time, normally one
year or five years. 

Period rate: a rate measuring the incidence of a population event during


a specified period of time, such as one year for an annual rate.

Population pyramid: a conventional form of a bar graph representing the
age-sex structure of a population. 
Sex ratio: the number of males per one hundred females.

Sex structure: the compostion of a population with regard to sex.

Total fertility rate: the average number of children a woman would have during 


her lifetime if her rate of childbearing was the same as that which prevailed


in each age category in the year in question.

Vital statistics: the processed results of registrations of vital events. Strictly

speaking, vital events are deaths and births only, but the term often is

broadened to include other population events such as marriages and

divorces.

Widowed: marital status currently unmarried by reason of last spouse’s death.

Youth dependency: the ratio of the population deemed to be too young to be fully

economically productive, per 100 producers; usually measured as the number of persons of age 14 and under divided by the number of age 15-64, multiplied by 100.
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11. Tables and Figures
Table 1.

Values of Sex Ratio Score (Ranked from High to Low) for

South Korea in 1970 and 1995, for the United Arab Emirates, and for 

Forty Other Countries of the World in 2000

Country


Sex Ratio Score

Country


Sex Ratio Score
	United Arab Emirates 
26.9

Saudi Arabia 


18.2

Bahrain 


16.8

Kuwait 


16.1

Macau S.A.R. 


 9.6

Hong Kong S.A.R. 

 7.6

Somalia 


 5.7

South Korea (1970) 

 5.3

North Korea 


 4.7

South Korea (1995) 

 4.7

Zambia 


4.6

Liberia 


4.2

Jordan 



4.1

Singapore 


4.0

Russia 



3.9

Yemen 


3.9

Gaza Strip
 

3.7

Taiwan 


3.3

Yugoslavia 


3.1

Uganda 


3.0

Bangladesh
 

2.8

Iraq



2.7

Source of Data: U.S. Bureau of the Census, 2002

	Ireland 


2.7

West Bank 


2.7

Germany 


2.5

Finland 


2.5

South Africa 


2.4

France 



2.3

Israel 



2.3

Italy 



2.2

Vietnam 


2.1

China 



2.0

Kenya 



2.0

Sweden 


2.0

United States 


2.0

Spain 



1.9

Indonesia


1.8

Japan 



1.7

Sri Lanka 


1.7

United Kingdom 

1.7

Iran
 


1.4

Thailand 


1.4

Syria 


            1.3




Table 2. Countries with Populations over 15 Million with the Lowest Percentages of Women Participating in the Labor Force.
	Country
	% Women in Labor Force

	Iran, Islamic Republic of
	12

	Algeria
	13

	Iraq
	17

	Syrian Arab Republic
	19

	Yemen
	19

	Bangladesh
	22

	Egypt
	22

	Turkey
	26

	Morocco
	27

	India
	28


                             Source: United Nations (2005)

Table 3.

Workers by Sex and Nationality in Qatar, 2005

	Country
	Percent of Workforce from Country
	Percent of Males from Country in Workforce

	Qatar
	41.3
	56.1

	Other G.C.C. Countries
	01.3
	84.1

	Other Arab Countries
	19.2
	77.0

	Asian Countries
	34.3
	78.8

	European Countries
	01.9
	71.0

	Other Countries
	01.9
	81.0


Source of Data: Ministry of Civil Service Affairs and Housing, 2005
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Figure 3.

Sex Ratios by Age Group, United Arab Emirates, 2000
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Figure 4

Age Sex Pyramid, United States, 2000
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Figure 5

Age Sex Pyramid France, 2006
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	Figure 8.

Population by Age and Sex:

United Arab Emirates: 2000
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Figure 9.

Population by Age and Sex

Kuwait, 2007
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Figure 10.

Population by Age and Sex

Qatar, 2007
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Figure 11.

Sex Ratios at Birth:

China and the U.S., 1980-2005

[image: image9.emf]Figure 2. Sex Ratios at Birth (SRBs): 

China and U.S., 1980-2005

100

105

110

115

120

125

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004

Year

SRB

China

United States



12. Biographical Sketches
Dudley L. Poston, Jr. is Professor of Sociology, Director of the Asian Studies Program, and the Abell Endowed Professor of Liberal Arts, at Texas A&M University, College Station, Texas. He holds Adjunct Professorships at Renmin (People’s) University, Beijing; Fuzhou University, China; and Nanjing Normal University, China. He received a BA degree in sociology from the University of San Francisco (1963), an MA degree in sociology from San Francisco State University (1967), and a Ph.D. degree in sociology from the University of Oregon (1968). At Texas A&M University, he teaches graduate and undergraduate classes in demography, demographic methods, statistics, and China’s society & population.

Bethany S. DeSalvo is an Applied Demographer and Statistician at the U.S. Bureau of the Census. She is also a doctoral student in the Department of Sociology at Texas A&M University, currently writing her doctoral dissertation, titled “Hazard Analyses of Mortality Among Twins and Triplets in the United States:  From 20 Weeks Gestation Through the First Year of Life.”

Heather Terrell Kincannon is a doctoral student in the Department of Sociology at Texas A&M University. She holds an MS degree in sociology and demography from Texas A&M University. She recently completed the writing of, and successfully defended her doctoral dissertation, titled “Interracial Marriage in the United States, 2006.” She will graduate with her Ph.D. degree in May of 2009. Her prior research focused on socioeconomic development and fertility in the counties of China. 
4





� EMBED Excel.Chart.8 \s ���





� EMBED Excel.Chart.8 \s ���





 





Figure 6. 





Population by Age and Sex: Llano County, Texas, 2000
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Figure 7. 





Population by Age and Sex: Brazos County, Texas, 2000
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AGESEX

		Table 1

		Republic of Korea: 1995

		Population, by Age and Sex, and United Nations Age-Sex Accuracy Index

		-		-		-		-		-		-		-		-		-

												Age ratio

				Population				Age ratio				deviation				Sex ratio

				----------------------------				--------------				--------------				(males per		Sex ratio

		Age		Male		Female		Male		Female		Male		Female		100 females)		difference

		-		-		-		-		-		-		-		-		-

		All ages		22,357,135		22,196,166										100.7

		0-4		1,821,350		1,606,059										113.4

		5-9		1,626,922		1,469,193		87.1		86.3		-12.9		-13.7		110.7		-2.7

		10-14		1,913,801		1,798,179		105.9		107.5		5.9		7.5		106.4		-4.3

		15-19		1,987,044		1,876,447		95.7		97.1		-4.3		-2.9		105.9		-0.5

		20-24		2,237,940		2,066,438		110.1		105.0		10.1		5.0		108.3		2.4

		25-29		2,078,417		2,059,496		94.8		99.2		-5.2		-0.8		100.9		-7.4

		30-34		2,146,351		2,083,888		102.7		101.9		2.7		1.9		103.0		2.1

		35-39		2,103,016		2,030,848		112.9		113.6		12.9		13.6		103.6		0.6

		40-44		1,579,850		1,491,251		93.9		92.2		-6.1		-7.8		105.9		2.4

		45-49		1,261,509		1,202,786		96.7		95.2		-3.3		-4.8		104.9		-1.1

		50-54		1,028,887		1,034,881		94.2		94.4		-5.8		-5.6		99.4		-5.5

		55-59		923,625		989,836		108.5		106.6		8.5		6.6		93.3		-6.1

		60-64		673,719		821,363		100.2		101.8		0.2		1.8		82.0		-11.3

		65-69		420,873		623,106		87.0		96.6		-13.0		-3.4		67.5		-14.5

		70-74		293,696		468,848		101.0		102.1		1.0		2.1		62.6		-4.9

		75-79		160,498		295,175		0.0		0.0		0.0		0.0		54.4		0.0

		80+		99,637		278,372		0.0		0.0		0.0		0.0				0.0

		Age ratio score for males								6.6

		Age ratio score for females								5.5

		Sex ratio score								4.7

		Age-sex accuracy index								26.2

		Sample size								X

		Corrected for population (sample) size								X

		-		-		-		-		-		-		-		-		-

		X  Not applicable.

		Source: U.S. Bureau of the Census, International Data Base.

		[agesex2]  [demo_hmk5]  [mcm]  [022900]

		U.S. BUREAU OF THE CENSUS      INTERNATIONAL PROGRAMS CENTER

		POPULATION ANALYSIS SPREADSHEETS (PAS)

		DOCUMENTATION:   AGESEX

		**** D E S C R I P T I O N ****

		This spreadsheet computes age ratios, sex ratios by age, and the United

		Nations age-ratio score, sex-ratio score and age-sex accuracy indexes.

		PRESS PgDn FOR FURTHER INSTRUCTIONS

		**** I N P U T ****

		CELL		ITEM

		----------		-		-		-		-		-		-

		A1		Table number.  Type both "Table" and the number.

		A2		Country name and year (e.g. Burundi:  1975).

				Type over "COUNTRY:  YEAR".

		B12-B28		Male population by 5-year age groups.

		C12-C28		Female population by 5-year age groups.

		E35		If the data are based on a sample, enter the sample size.

				NOTE:  The corrected index may be negative if the sample

				size is very small.

		A39-G47		Sources of the input data.

		A48		Filename, disk name, date, and initials.  Type all of these

				into the same cell.

		PRESS PgDn FOR FURTHER INSTRUCTIONS

		**** R E S U L T S ****

		CELL		ITEM

		----------		-		-		-		-		-		-

		A1-I49		Population, by age and sex, and United Nations Age-Sex

				Accuracy Index.

		**** G R A P H S ****

		NAME		ITEM

		-----------		-		-		-		-		-		-

		GRAPH1		Population by age and sex.

		GRAPH2		Age-ratios by age and sex.

		GRAPH3		Sex ratios by age.

		PRESS PgDn for the HELP screen

		INTERMEDIATE CALCULATIONS

		Number of 5-year ages+				16.0

		Absolute Values of Age Ratio Deviations and Sex Ratio Differences

		-		-		-		-

				Absolute deviations

				of age ratios				Absolute				for

				from 100				sex		min		min

				-		-		ratio		age		sex

		Age		Male		Female		difference		ratio		ratio

		-		-		-		-

		0-4										113.40492472567944

		5-9		12.9		13.7		2.7		86.3155278802481		110.73575765743507

		10-14		5.9		7.5		4.3		105.91140038395491		106.42994940993083

		15-19		4.3		2.9		0.5		95.7209999371348		105.89395810273352

		20-24		10.1		5.0		2.4		105.0034515235612		108.29940215965831

		25-29		5.2		0.8		7.4		94.81200038957269		100.91871991982505

		30-34		2.7		1.9		2.1		101.89304371466068		102.997425965311

		35-39		12.9		13.6		0.6		112.8772173052393		103.55358943653094

		40-44		6.1		7.8		2.4		92.23375310873153		105.94125335037495

		45-49		3.3		4.8		1.1		95.22748613294951		104.88224838001108

		50-54		5.8		5.6		5.5		94.17152449231946		99.42080297154939

		55-59		8.5		6.6		6.1		106.64934135814042		93.31091211069308

		60-64		0.2		1.8		11.3		100.21866897533504		82.02451291329169

		65-69		13.0		3.4		14.5		87.00981481577193		67.54436644808428

		70-74		1.0		2.1		4.9		101.03565537324702		62.642050302016855

		75-79								100.0		54.373846023545354

		80+

		-		-		-		-

		for graphs:

		min sex ratio				50.0

		min age ratio				80.0
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Figure 2.  
Sex Ratios by Age Group,
Republic of Korea, 1995
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Males per 100 females

113.40492472567944

110.73575765743507

106.42994940993083

105.89395810273352

108.29940215965831

100.91871991982505

102.997425965311

103.55358943653094

105.94125335037495

104.88224838001108

99.42080297154939

93.31091211069308

82.02451291329169

67.54436644808428

62.642050302016855

54.373846023545354



GRAPH2

		5-9		5-9

		10-14		10-14

		15-19		15-19

		20-24		20-24

		25-29		25-29

		30-34		30-34

		35-39		35-39

		40-44		40-44

		45-49		45-49

		50-54		50-54

		55-59		55-59

		60-64		60-64

		65-69		65-69

		70-74		70-74



&A

Age Ratios by Age and Sex
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		Table 1

		Republic of Korea: 1970

		Population, by Age and Sex, and United Nations Age-Sex Accuracy Index

		-		-		-		-		-		-		-		-		-

												Age ratio

				Population				Age ratio				deviation				Sex ratio

				----------------------------				--------------				--------------				(males per		Sex ratio

		Age		Male		Female		Male		Female		Male		Female		100 females)		difference

		-		-		-		-		-		-		-		-		-

		All ages		15,779,615		15,655,637										100.8

		0-4		2,228,736		2,087,407										106.8

		5-9		2,349,086		2,182,856		104.3		103.8		4.3		3.8		107.6		0.8

		10-14		2,274,301		2,119,047		116.0		114.6		16.0		14.6		107.3		-0.3

		15-19		1,573,179		1,514,955		88.1		90.6		-11.9		-9.4		103.8		-3.5

		20-24		1,298,687		1,224,483		97.3		93.4		-2.7		-6.6		106.1		2.2

		25-29		1,096,819		1,107,474		91.1		95.9		-8.9		-4.1		99.0		-7.0

		30-34		1,108,853		1,084,426		110.2		106.0		10.2		6.0		102.3		3.2

		35-39		915,069		939,131		101.7		101.2		1.7		1.2		97.4		-4.8

		40-44		691,062		770,841		89.5		96.7		-10.5		-3.3		89.7		-7.8

		45-49		628,934		655,694		105.0		101.8		5.0		1.8		95.9		6.3

		50-54		506,554		517,981		97.7		93.9		-2.3		-6.1		97.8		1.9

		55-59		407,895		447,146		100.8		101.5		0.8		1.5		91.2		-6.6

		60-64		302,362		362,896		102.6		103.6		2.6		3.6		83.3		-7.9

		65-69		181,431		253,284		85.7		90.9		-14.3		-9.1		71.6		-11.7

		70-74		120,835		194,609		99.7		105.8		-0.3		5.8		62.1		-9.5

		75-79		60,931		114,485		0.0		0.0		0.0		0.0		53.2		0.0

		80+		34,881		78,922		0.0		0.0		0.0		0.0				0.0

		Age ratio score for males								6.5

		Age ratio score for females								5.5

		Sex ratio score								5.3

		Age-sex accuracy index								27.8

		Sample size								X

		Corrected for population (sample) size								X

		-		-		-		-		-		-		-		-		-

		X  Not applicable.

		Source: U.S. Bureau of the Census, International Data Base.

		[agesex2]  [demo_hmk5]  [mcm]  [022900]

		U.S. BUREAU OF THE CENSUS      INTERNATIONAL PROGRAMS CENTER

		POPULATION ANALYSIS SPREADSHEETS (PAS)

		DOCUMENTATION:   AGESEX

		**** D E S C R I P T I O N ****

		This spreadsheet computes age ratios, sex ratios by age, and the United

		Nations age-ratio score, sex-ratio score and age-sex accuracy indexes.

		PRESS PgDn FOR FURTHER INSTRUCTIONS

		**** I N P U T ****

		CELL		ITEM

		----------		-		-		-		-		-		-

		A1		Table number.  Type both "Table" and the number.

		A2		Country name and year (e.g. Burundi:  1975).

				Type over "COUNTRY:  YEAR".

		B12-B28		Male population by 5-year age groups.

		C12-C28		Female population by 5-year age groups.

		E35		If the data are based on a sample, enter the sample size.

				NOTE:  The corrected index may be negative if the sample

				size is very small.

		A39-G47		Sources of the input data.

		A48		Filename, disk name, date, and initials.  Type all of these

				into the same cell.

		PRESS PgDn FOR FURTHER INSTRUCTIONS

		**** R E S U L T S ****

		CELL		ITEM

		----------		-		-		-		-		-		-

		A1-I49		Population, by age and sex, and United Nations Age-Sex

				Accuracy Index.

		**** G R A P H S ****

		NAME		ITEM

		-----------		-		-		-		-		-		-

		GRAPH1		Population by age and sex.

		GRAPH2		Age-ratios by age and sex.

		GRAPH3		Sex ratios by age.

		PRESS PgDn for the HELP screen

		INTERMEDIATE CALCULATIONS

		Number of 5-year ages+				16.0

		Absolute Values of Age Ratio Deviations and Sex Ratio Differences

		-		-		-		-

				Absolute deviations

				of age ratios				Absolute				for

				from 100				sex		min		min

				-		-		ratio		age		sex

		Age		Male		Female		difference		ratio		ratio

		-		-		-		-

		0-4										106.77055313122932

		5-9		4.3		3.8		0.8		103.78603926252373		107.61525267814277

		10-14		16.0		14.6		0.3		114.61088736011656		107.32659539878068

		15-19		11.9		9.4		3.5		88.05957366775371		103.84328247373685

		20-24		2.7		6.6		2.2		93.38540719310227		106.060026966483

		25-29		8.9		4.1		7.0		91.11532934032249		99.03790066403364

		30-34		10.2		6.0		3.2		105.97316042910087		102.25252806553883

		35-39		1.7		1.2		4.8		101.2394442417183		97.43784413463085

		40-44		10.5		3.3		7.8		89.51562917947699		89.65039482850548

		45-49		5.0		1.8		6.3		101.75090121056283		95.91882798988553

		50-54		2.3		6.1		1.9		93.93583838090747		97.79393452655599

		55-59		0.8		1.5		6.6		100.84977921069678		91.2218827854884

		60-64		2.6		3.6		7.9		102.61281531783767		83.31918786649618

		65-69		14.3		9.1		11.7		85.74304638265394		71.63144928222864

		70-74		0.3		5.8		9.5		99.71447669189064		62.091167417745325

		75-79								100.0		53.22181945233

		80+

		-		-		-		-

		for graphs:

		min sex ratio				50.0

		min age ratio				80.0
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Figure 1.  
Sex Ratios by Age-Group,
Republic of Korea, 1970
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Figure 7.
Age Ratios by Sex, Five-Year Age Groups,
Republic of Korea, 1970
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1. Population by Age and Sex

Male

Female

Age

Population

Republic of Korea: 1970

2228736.0

2087407.0

2349086.0

2182856.0

2274301.0

2119047.0

1573179.0

1514955.0

1298687.0

1224483.0

1096819.0

1107474.0

1108853.0

1084426.0

915069.0

939131.0

691062.0

770841.0

628934.0

655694.0

506554.0

517981.0

407895.0

447146.0

302362.0

362896.0

181431.0

253284.0

120835.0

194609.0

60931.0

114485.0

34881.0

78922.0
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