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Abstract

The dissertatioincludes three essays on development and regional economics.

Son preference prevaiamong Indian couplestést the hypothesis that women who bear
sons experience an elevated status within the household, which translates into their increased role
in decisionmaking The first essay empirically examines the isduging data from thenidian
Human Development Surveyfihd that women who have given birth to at least one son show
greater participation in the householdOs financial decisions as well as other decisions in a
household Presence of a senior membier the household, howevereduces the womenOs
relative household bargaining strength

The second essay examirtbe wage differentials of natige naturalized citizens, and
immigrantson the basis of gendeand br the latter two categories, on the basis of region of
origin. This @mper argues thahe assimilation effect for naturalized citizens should be stronger
than that for immigrantsince a naturalized citizen, on an average, spends more than 15 years in
the country much higher than immigrantsfind that immigrants experiee higher increase in
wages than naturalized citizens witdmger stay irthe United StatesThe essayconclude that
this trend in wages cannot be explained by the assimilation argument alone. We also report that
naturalized citizas command higher retwgnohigher education than immigrants.

The third essay exploréssues in regional economidsansas has the third largest public
highway miles and one of the Hgst miles per persan the country Due to declining rural
population, countiekack therequiredtax baseand fiscal health to support théarge ailing rural
road infrastructure. The average fasimeis increasing and so is the size of velsdlsingthe

rural roads. This paper ggests removing somaral low volume roads from theounty road



network as one option.study three Kansas counties to analgrmecostbenefit of reducindow
volume road milesl find that rural counties will be able to sav®neyby closing somdow

volume roads.
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Chapter 1 - Intra Household Bargaining, Son Preference, and the

Status of Women in India

Introduction

In the context of India, the declining sex ratio (defined herbasuwmber of females per
1000 males), along with a strong son preference in most families (implying a general belief that
sons are more valuable as offspring than daughters) are some of the most discussed topics in
social science forum3he existence of strong preference for sons in Indian society has, in fact,
been empirically established (Arnold, Choe and Roy 1996; Bhat and Xavier 2003; Miller 1981).
Researchers have attributed cultural, economic, religious and social reasons to this strong son
prefereice among Indian households (Bardhan 1974; Miller 1981; Sen and Sengupta 1983; Basul,
1989; Sen 1992).

This paper discusses the factors responsible for the preference for sons and tests whether
giving birth to a son actually translates into empowermentéonen in Indian households, even
augmenting their decisiemaking authority to a large extent. Thus, our hypothesis is that given
the strong son preference in India, women who are able to have sons are more likely to enjoy
greater bargaining power in theusehold, ranging from basic decisimaking to greater say in
complex financial matters concerning the family. In addition, women with sons enjoy more
respect from the elders of the household, especially in a joint famiypsewhich is still
prevalentin Indian society. In this paper, through an analysis of secondary data at the household
level, we attempt to identify and quantify the preferential treatment given to women who have

given birth to at least one son. The household bargaining literattelatisely new. Recently



Li and Wu (2011), using the data from China, have tried to establish a connection between the
issues of son preference and the overall bargaining strength enjoyed by women with sons. Thus,
the following literature review for theaper will concentrate more on the social determinants in
Indian society, which substantiate and largely endorse this son preference, such as the dowry
system, joint family system, prevalent seeimonomic conditions, and the emphasis on various
divisive saial indicators like caste and religion.

The remainder of this paper is organized as follows. Section 2 reviews the existing
literature. Section 3 describes our data source for this study. Section 4 discusses the econometric
specifications. Our main empal results are discussed in section 5. Section 6 concludes the

paper.

Literature Review

The issue of son preference mentioned above signifies the attribution of greater value to
the birth of a son in the family than to that of a daughter. The reasaitssfpreference for sons
vary across different societies and are determined by diverse factors including geographical
location, economic situation, and religious beliefs and custonine relationship between the
economic weHbeing of a family and famjlsize has been examined since as far back as the early
theoretical work by Malthus. Similarly, Easter BoserupOs conceptual elaboration of the
Oeconomies of female survivalO argues that the nature of womenOs participation in the labor force
determines theextent of discrimination. In other words, the role of womenOs labor, when
translated from the domain of invisibility (household) to a visible economic role (participation in
the labor force as an economic agent) establishes the-esmmomic worth of heexistence.
However, this possibility of increased participation of women in the workforce gets sidelined

when sociecultural beliefs dominate over an economic rationale. A daughter is considered as a



double loss, since the investment in her upbringind) esfucation benefits the family wherein

she is going to be married more than the family in which she is born, coupled with the
expenditure on her dowry that has to be incurred by her family (Basu 1992). It has also been seen
that the investment in a girlegends heavily upon the economic condition of the family
(Bhalotra 2009). In India, sons, on attaining adulthood, are expected to provide economic
support for their parents (Das 1984; Lahiri 1984; Miller 1981; ORG 1983). In contrast, daughters
representn substantial economic burden in places where their parents are expected to provide a
dowry to the families into which they marry. The other social order argument is that sons would
assist the family financially through their earnings during their pareidséye (Rangamuthia,

Minja and Roy 1997). Ethnographic evidences also suggest that scores of rituals that are
considered to be essential for successful family life are performed by males, from birth to the
lighting of the funeral pye. Some other scholsrhave also suggested that the economic
constraints of managing a family, coupled with the prevalence of the patriarchal system of Indian
society, is the main reason for this manifested gender bias (Agnihotri 1996; KishoreAl883).
regions with very fdile land and heavy dependence on agriculture are more likely to exhibit a
strong preference for sons, since having a male child is more beneficial and productive than a
female child for families who have to undertake laimbensive work in the fields.

Another important determinant of this preference for sons pertains to the dowry that has
to be paid at the time of a daughterOs marriage. Most families in Indian society, especially in
North India, follow the practice of dowry. Among some castes and caoities) the amount of
the dowry to be paid is quite substantial, often exceeding the average lifetime household incomes
of agricultural laborers. Although the practice of dowry is illegal in India, it is still widely

prevalent in the society, particulary the case of Hindu marriages. An important point to be



noted in this context is that Hindus are usually rigid about having marriages in the same caste,
and the practice of dowry features in marriages when women are married to wealthier men
within the sane caste group (Caldwell, Reddy and Caldwell 1983). The culture of exchange of
dowry can be seen as a sort of economic compensation made by the brideOs father to the groomOs
family for accepting the girl in their household (Rao 1993). This practice ofydswhowever,

not so prevalent among the Muslims.

Another important determinant that plays an important role in fueling the son preference
in Indian society is religion. In India, there are two major religious groups, Hindus, who
constitute around 80 pmnt of the total population, and Muslims, comprising around 13.4
percent of the total population of India (Census 2001). Also, the fertility rate among Hindus is
2.59 while it is 3.4 among Muslims (NFFE200506). There are many explanations for this
large difference in fertility among the two groups, but the most commonly discussed reason
among scholars concerns the difference in contraceptive use, pregnancy termination methods,
and son preference or aversion to daughters (Borooah and lyer 2004)seTdfecantraceptives
is very low among Muslims as compared to other religious groups, and it is estimated that only
37 percent of the Muslims use contraception as opposed to 49 percent among Hindus (IIPS and
Macro International 2000). This is because pappkrceived religious notions among Muslims
prohibit them from using contraception and terminating pregnancy, though some scholars have
argued that the Muslim religion does allow birth control (Sikand 1993). Even though there are
differences in the fefity rate among the two religious groups, both the religions directly or
indirectly preach son prefence. This is because in botligions, traditionally, the last rites of a
person after his/her death are always performed by sons, and women are wetl ato

participate in any of these rituals (in most cases, they are not even allowed to enter the burial or



cremation sites). Therefore, it is considered inauspicious and even a curse on a family if there is
no boy in the family to perform the last ritef lus elders. It is because of these retrograde
practices that even religious leaders and priests offer ngadigled couples blessings for having

a son.

The fertility rate in India has consistently declined over the last 15 years, though it is still
quite high, mainly due to awareness drives initiated by the government, civil societies and
NGOs. Unlike China, India has no laws but only awareness drives to achieve population control.
Alarmingly, however, the combination of a declining fertility rate argtrang son preference
leads to another disastrous situation for not only the country but the Indian subcontinent as a
wholeN the declining sex ratio. Some researchers have linkedeblkning sex ratio with the
governmentOs policy of propagating a-thidd norm (Visaria, Acharya and Raj 2006). This
norm has been introduced to help stabilize the population in relation to the existing resources
through a reduction in the fertility rate of the country. Nevertheless, this government policy,
accompanied by thadvent of modernization and the consequent urbanization and preference for
the nuclear family system, has failed to reduce theoctdy@reference for sons in the country
(Das 1987; Malhotra, Vanneman and Kishore 1995; Kulkarni 1999). According to\a stud
conducted in one of the prosperous states of India, viz. Punjab, by Das Gupta (1987), when the
size of the family in the popular social construct was large, the preference for a son was latent.
However, the recent trend of promoting a small nuclear yaemd the consequent decline in
fertility rates has obviously led to shrinking of the family size, which has brought the son
preference to the forefront and consequently adversely affected the birth rate of girls, thereby
leading to a drastic fall in thees ratio. A few other regional studies also suggest that the cohort

sex ratio at birth is masculine in some parts of country, particularly in northern and western



India. After the introduction of the sex determination technology and the selective alodrtion
girl babies, that is, the practice of female foeticide, advertisements began to appear on the walls
of big and small cities by private doctors practicing such tests clai@irgy Rs. 500 (US$ 10)
today rather than Rs500,000 (US$ 10,000) latér These attractive advertisements were
specifically targeted at prospective families that would choose to abort the female foetus in order
to avoid having to incur expenditure on dowry later (Mazumdar 1994).

It is estimated that this epidemic (female foeticid@3 cost more than 100 million female
lives all over the world (Sen 1990) and aroun&835million lives in India alone (Dreze and Sen
1996). A majority of the developed countries have a sex ratio in favor of girls. For instance, in
the United States arteurope, there are 1050 females per 1000 males, whereas in India, there are
just 933 females per 1000 males (Census 2001). At the regional level, many states present an
even sorrier picture. States like Haryana and Punjab, two of the relatively reshisthtdia, for
example, have less than 900 females per 1000 males.

A paper by Das Gupta and Bhat (1997) examines the changes in juvenile sex E4dtios (0
years), the mortality sex ratio, and fertility rates for the period of -19®1. It concluded tha
during the period of decline in fertility in India, parents were not substituting prenatal fer post
natal discrimination against girls but were actually combining these two strategies. The bias
towards a male child in India thus appears to be intengiffias Gupta and Bhat 1997). A
group of other researchers have suggested that the low autonomy among women combined with
the high preference for a son are the major factors responsible for the sustained decline in
fertility, and rise in neglect of the gichild and female infanticide in India (Basu 1992; Dyson
and Moore 1983; Das 1987; Dreze and Murthi 2001; Kulkarni 1999). This can be attributed to

the existing sockeultural order in the country, which considers women inferior to men in the



society. Tls is discussed in the subsequent sections of this article. Dreze and Sen proposed the
concept of Missing womenh the year 1989, forcefully raising the concern for the missing

girl children in the public domain at the national level. Subsequentli\WERA Report entitled

Olndia toward Population and Development GoalO pointed out that 48 million women were

actually OmissingO in India. According to this report, 40 to 50 million girls have gone missing in

India since 1901, missing either because they weteallowed to be born, or, if born, were

killed immediately thereafter.

Although women in India have traditionally not been empowered enough to make major
decisions independently, the recent trends signifying their entry into the labor market and
heighened awareness among thatmout their rights have brougbhanges in social norms.
Women now not only participate in family matters to a much larger extent than before, but are at
times even equally responsible for major decisiwaking at the householevel. In India,
women who have given birth to son(s) are treated better than those women who have not, even
within the same household for the reasons discussed above. Earlier studies have claimed that
womenOs relative bargaining in the household is ggndeglendent upon many factors such as
income from employment (Thomas 1990; Folbre 1984), the amount of dowry that a woman
brings to the household at the time of marriage (Zhang and Chan 1999), and the assets held by
the individual (Brown 2009). Howevet, is still difficult to differentiate the income effect from
bargaining strength among women (Behrman 1997).

Studies on the role of women in terms of the financial decision for the household have

confirmed that women are more sensitive to the needs aeholds than their personal needs

! Before the concept of Omissing women® waslirted by Dreze and Sen in 1989, the analysis of different aspects
of social and cultural factors underlying the problem of declining females in total population was discussed by Sen
(1988 and 1989).



when asked to make household decisions (Ashraf 2009). Similarly, in the Philippines, women
tend to commit to depositing more savings in joint accounts than receiving personal goods
(Ashraf 2009). Women also prefer to spenore on health and education as compared to their
husbands when asked to make these decisions (Thomas 1990). Overall, these studies indicate
that women are good managers and use the household resources efficiently.

However, given the extreme gender biagndian society, it is a moot point as to how
women can achieve decisiomaking positions in the household. While womenOs income, the
assets owned by them, and the dowry that they bring into the household are important
determinants of the power enjoyég them in the household, this is not all. Incerelted
measures have endogeneity issues (Li and Wu, 2011), thus making them redundant for use.
Dowry and assets often affect the current consumption factor and cannot be treated as permanent
and certainlynot as the only factors. Li and Wu (2011) have proposed womenOs contribution to
the next generation as the exogenous determinants which can influence her bargaining power in
the household. They argue that given the strong son preference in China, weimgtigih to
sons are more likely to have a greater say in the household and would be given preferential
treatment over women without any sons.

One of the studies on India about the position of women in the household reports that a
womanOs status is enbad by marriage and even more so when she has children, which
improves her bargaining position in the household in particular (Youssef 1978). In a society
characterized by a strong son preference, women not only acquire a superior status after giving
birth to a son, but their sons also clearly act as protective shields or a sort of insurance against the
threat of divorce or abandonment by their husbands, or in the case of the death of the husbands.

Given this argument, it is obvious that women themseh@ddvalso exhibit a high degree of



the son preference along with the other household members. It is for this reason that women are
expected to continue their childbearing activities throughout their reproductive years to fructify

the universal desire of\gng birth to sons (Youssef 1978, 79).

Data

The data used in the study is from the India Human Development Survey (IHDS) jointly
administered by the University of Maryland and the National Council of Applied Economic
Research (NCAER) in India. The IHDS ia nationally representative survey of 41,554
households, covering a total of over 215,000 individudie. survey includes households from
all the 33 states and all Union Territories of India. It covers a wide range of topics and includes
health, educabn, employment status, marriage, gender relations, fertility, income, and
employment, among other things. The IHDS includes eight data files which can be merged with
each other through a unique identifier. Every individual can be traced through a household
number, thus offering the flexibility to merge any of the characteristics present in different files.
During the course of this study, we have made extensive use of the Education and Health
Questionnaire file, which includes a set of questions posedetengarried women in the age
group of 1%60 years. For the purpose of writing this paper, we have matched data relating to
evermarried women, from now onwards Oeligible womenO, with their fertility history. Further,
we have only considered women in the ageup of 2150 years for this paper, primarily
keeping in view that the legal age of marriage in India is 18 years. The Education and Health
Questionnaire has a detailed section on 'Gender Relations, wherein eligible women are asked
about their roles in etisionmaking within the household. For example, eligible women are
asked who in the family decides about the number of children that the couple should have, or
about the purchase of expensive durable goods, among other dedibenes.are several

9



guestons, which explicitly highlight the women's decisimaking strength in the household.
However, the questions included in the survey are not limited to decisions taken within the
household but extend beyond that to measure the overall bargaining stnedgtbsaion of

women in the household. Questions as to whether the respondent has a bank account or any
property ownership documents in her name also directly measure the respondentOs position in the
household. These responses also provide the flexilitgst how the responses differ when a
woman has given birth to at least one boy and how this condition changes women's bargaining

strength in the household.

Model

In order to carry out our analysis on the effect of having at least one son on thé overal
bargaining strength of women in the household, we resort to the folliviagy dependent
variable specification.

Prob (Y=1) = G (Having son(s), Income, Education, Age, Urban,EE.)
where Y is the womenOs role in the household degisiing process.Having son(s)O is a
dummy variable to indicate whether the women in question have at least one son or not, where
value of 1 indicates that the woman in question has at least one son and 0 indicates otherwise. In
this analysis, we are not interested in thenber of sons born or the gender of the -faatn
child simply because in India there is no strict law to limit the number of children in the family.
Families with a strong son preference keep on trying until they have a son. In the model, we are
controling factors for various individual traits, like the age of the women, education of the
eligible women, the principal occupation of the household, the education level of the head of the
household, the presence of senior citizen(s) in the householdburbeat disparities, and

variables associated with region, sewétigious group, and the income of the household. Most of
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the variables are se#fxplained. But some of them need special mention. We are controlling for
the presence of one or more senior eitig) in the household, irrespective of the latterOs gender.
We define household member aged 65 or above as senior. As discussed earlier, the joint family
system continues to prevail in India. Having a senior member in the family affects the decision
making capabilities of the eligible woman. Similarly, the educational attainment of the head of
the household also matters. Women are more empowered in the households where the head of
the household is educated. We also include a dummy variable fofrsbgious groups, taking
into account the numerous cultural and religious practices prevalent within various households.
A common perception is that the household wherein the principal occupation of the members is
service (which can also be a proxy for a wdalt and more educated head of the household)
accords more freedom to women as compared to the household wherein the principal occupation
is agriculturallabor (proxy for the economically backward class). However, past research has
shown conflicting resudt on the relationship between wealth and son preference among the
households (Pande and Malhotra 2006).

Overall, we have selected fourteen dependent variables for this study, all of which reflect
the womenOs bargaining strength in the household. Alesipenses have been coded in binary

format to facilitate an easier understanding of the findings and inferences.

Results

We use the Logit regression method in estimation. We also run Probit and OLS
regression to carry out a robustness check. The sdsoith Logit, Probit and OLS are reported

in the table. We have run the regression for all 14 dependent variables.
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Table 11 reports the Logit regression model estimation results along with the marginal
effects. Column 1 of the table presents the Loggression output with the decision variable on
whether to buy expensive durable goods as a dependent variable. Column 2 and 3 reports the
marginal effects from the Logit and Probit regression respectively. Column 4 reports the OLS
coefficients. The estinti@n result shows that having son(s) is an important criterion in terms of
having a say on buying durable goods in the household. To our surprise, for the women having
sons, the probability of making decision on buythgable goods decreases by 1@9cent in
comparison to women with all daughters. However, the participation of women in the decision to
purchase durable goods increases marginally with age and decreases by about 3.2 percent with
the presence of senior citizens in the household. Women ianugbeas exhibit gager
participation by about 1.5percent in such decisions than women in rural areas. Table
provides the results for the decision regarding the number of children that a woman should have.
These results indicate that women withestst one son have @sker say by 1.8dercent in the
decision pertaining to the number of children. Older and more educated women in the household
exhibit some decision making power. It can be concluded that the presence of senior members in
the householdhegatively impacts the decisionaking cpability of younger women by 2.11
percentage points, and that women in theanrbreas have greater say bpe&cent in these
matters than do women in the rural areas. All the above estimates are statisticdibastont
1%.

However, when it comes to money matters, when asked questions like, ODo you and your
husband talk about what to spend money on?0, it can be seen from.Jab& women with
son(s) have greater say by 2.B8rcent than women who do notvkaany son, and these

estimates are statistically significant. Also, it has been found that older, and more educated
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women show greater participation in the discussions pertaining to money matters; these results
are statistically significant as well. Womanthe rural areas enter into more frequent discussions
with their husbands byl.22 percent than women in the urban areas. Albeit, this could be
attributed to the fact that couples in rural areas spend more time together than their counterparts
in the urlan areas, since the former usually work together in the fields or run small businesses
from their homes. Also, as compared to the poorest people, that is, people in the lowest income
quintile, more affluent couples obviously indulge more in discussionardieg purchase
decisions and what to spend the money on, with the gap between the discussions carried out by
couples inte two quintiles being about 1.p&rcent. These estimates are statistically significant

at a 1 percent level of significance. Howevbaving an elderly member in the household
decreases the frequency of discussamong the couple by aboutgdercent. The decision
regarding the menu for daily meals ostensibly seems to be an unimportant variable but a closer
analysis reveals that thisngt really so, since in traditional Indian society the selection of dishes

for the daily menu is often viewed as a proxy for exercising sustained control over the daily
affairs of a household. This decision also acquires importance in view of the fawuikaholds

usually ponder over it multiple times on a daily basis. Tdeprovides estimates for the
dependent variable Owho decides what to cook on a daily basisO. Returning to the main
hypothesis, it has also been found that if a woman has a somldnén this decisionagarding

the menu increases by 3.fpi@rcentage points as opposed to the role of a woman without any son.
The decisiormaking power also marginally increases with age and decreases with education, the
reason for which could be thatore educated women usually work outside the household and
therefore participate less in daily cooking than women who are exclusively-rhakess. In

cases where a household has a senior member, the deuakorg power of theyounger
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women decreases by. 4 percentage points, which indicates the importance of this decision
making variable within the households given that usually job of preparing meals are left to
younger women in the household.

The prevalence of thearda (veil) system in India signifiea centuriesld tradition that
prohibits Indian women from openly facing males, particularly men who are not part of the
family, which is why they are required to cover their faces most of the time. In fact, in many
sections of Indian society, especiailythe rural areas, women are not even allowed to show
their faces to elderly family members including the faihdaw, brotheran-law (who are elder
to the husband), and other distant male relatives. Various explanations have been offered by the
respetive societies for the pursuit of this culture. These include the need to accord respect to
elders, to maintain the dignity and privacy of the women concerned, and often even superstitious
beliefs that forbid women from exposing their faces before strangehis restriction is
especially imposed on almost all pregnant women and mothers with newborn children. This
practice is more rampant in rural areas, where when a child falls sick it is often believed that the
reason for the ailment is that somebody bast an evil eye on the child. These beliefs are
reinforced due to the strong son preference in India, whereby sons and their mothers become
more precious for the household than the other family members. From the estimates in5Table
we have found thavomen who have sons are more likely to follow plaedasydem than those
who do not by 4.percentage points. This finding reflects the irony of the situation gmtda
system is a veritable sign of suppression in modern India, whereas, on theaotthethkre are
indications that women who deliver sons are more likely to enjoy greater powers and privileges,
and by implication they would therefore be less suppressed and more empowered. In this

context, therefore, thparda system, while definitely sybolizing suppression, to some extent,
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can also be viewed as a reflection of the protective instinct of the family that wishes to protect its
women and their sons from Oevil eyesO. As discussed above, since this is a religious and cultural
phenomenon, it ifollowed by most Hindu and Muslim families. As compared to higher caste
Hindus, however, Christian and Sikh wameere less likely by at least p@rcentand 25 percent
respectivelyto follow thepardasystem (These estimates are not reported in the tdinesver,

it is available on request). On the other hand, the practiqgeamfa among Muslim women
exceeds that bitighercaste Hindu women by 43pkrcent. Thegarda system shows a decline

with an increase in age and the leveledfucation among the womeandthe estimates are
statistically significant. The education level of the head of the household also plays an important
role as it has been observed that if the head of the household has acquired a higher level of
education, the women in the family dess likely to follow this system. As discussed earlier, the
parda system is, however, on the decline in modern India, with education playing a very
important role in its downfall. If the household is headed by an individual who has completed at
least thdfirst year of graduation, then the women in that household.4nge®cent less likely to
practice theparda system than women belonging to a household headed by an illiterate. As
expected, urban women have been found to practicpaita system by almst 15 percentage
points less than rural women. An estimate for regional variation also confirms the negative
relation between this system and overall education. In southern India, womenGaperéént

less likely to practicgparda than their counterpart® the Himalayan region. South India is
known for its high literacy levels, and in fact, one of the south Indiansstderala boasts of

more than 92ercent literacy as compared to thelatlia average literacy figure of around 65

percent (Census of di, 2001).
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Regressions estimates for the question regarding who undertakes the daily shopping in
the household found in Table6 suggests that women who have given birth to son(s) are more
likely to shop for the householthan women without any son by dercentage points. A
subsidiary finding is that older women are more likely to do the daily shopping than younger
women in the family, and more educated women participate in the family shopping less. The
former could be earning members of the househottl therefore less likely to find time for
shopping. Further, if there are senior members in the household, the younger women get to shop
less by 7.7 percent, and in urban areas, women shop more than theirpaotshierthe rural
areas by 11.fercentag@oints.

Another important indicator of the bargaining strength of women in the household could
be the leisure time that they spend with their husbands outside of the household. The question as
to whether they find time to go for outings with their huslsaadd children was posed to
women. Tablel.7 provides the eshates for the above questiorhe results suggest thiluslim
womenare likely to spend 13.4 percent less leisure time with their immediate families than their
Hindu counterpartsThis also depads, to a great extent, on the household income as it has been
observed that women in the highest incomentijei go for family outings 12.f¢ercent more as
compared to women in the lowest income quintile. Similarly, older women get to spend less time
on leisure activities than their younger counterparts. These estimates are statistically significant.
Further, the incidence of educated women going out with their husbands exceeds that by
uneducated women by more by 1p&fcent. The presence of elderly ie thousehold negatively
impacts the time available for outings. &spected, urban women spend ldetcent more time

on outings with their husbands and children than rural woemen belonging to household

16



headed by educated individual are likely to grgbout 10 percent more of family time with their
husband and children.

Table1.8 and1.9 provide estimates for the questions as to whether women have to seek
permission from their elders for participating in other forms of social interaction like gisiin
local kirana shop (grocery store) and friends in the neighborhood. It is clear from the marginal
effects that women who have sons are more likely to indulge in these social interactions,
however, the coefficients are not statistically significardnother important result which
emerges from this analysis is that if there are senior members in the household, the women are
more likely to seek permission from them to visit friends in the neighborhood arkirahe
shop by 3.&ercent and 4.2 percengspectively.

Another question that was examined was whether women also seek permission from their
elderly relatives to visit the local health center as well as who decides what to do when a child in
the family falls sick. We did not find any strong ewide that a woman who has sons gains an
upper hand. Estimates from TahlelO suggest that when there is an elderly person in the
household, the younger women aredrcent more likely to seek the formerOs permission to visit
the health center. Tablkll povides the estimates when we regress the dependent variable
Owhat to do when child falls sickQ. We find that when a child imtitg falls sick, the mother
is 1.2percent less likely to get the opportunity to make an independent decision about $kee cour
of action to be followed in presence of senior members in the household. Indepusnnt
makinginstances increases with education and age. Urban women are more independent.

We also explored a few other questions that have a direct bearing dargeening
power of women in households. The women were asked whether their names are appended to

their house documents, whether they are provided any money for incurring household
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expenditures, and whether they have any bank accounts in their own neabds1.12 reports
the estimates when we regress the question on house ownership. Results suggest that women
with sons are more likely to see their names appended on documents of house ownership but
these findings are not statistically significant. An imtpot point to be noted is that the
ownership of the household properties could be several years old, often purchased before having
kids, and most households cannot be expected to buy new property frequently or to alter the
ownership rights often. This gsi@on can, therefore, be answered more comprehensively and
accurately only if additional data on the length of the ownership of the property is available.
Women belonging to the higher income quintiles are more likely to find their names on the
property deuments in view of the fact that the families included in this quintile purchase
properties more often than those in the lower income quintiles. It was thus observed that women
belonging to the fourth and highest income quintile wouldehgreater opportuties by 2.45
percent and .29 percent, respectively, of having their names on the property documents in
comparison to women belonging to the lowest income quintile. Further, older and more educated
women would have greater instances of having propertyeship than their younger and less
educated counterparts. Not surprisingly, the presence of senior citizens in the household has a
negative effect by about 3.4 percentage points on the power and authority exerted by the younger
women.

Results from Tablé.13 suggest that women who have givathito at least one son are
1 percent more likely to have cash in hand for their personal and household expenditures. The
presence of a senior member decreases the pliopabimaking a decision by 3.7gdercentage
points. In Urban areas womereaabout 4.§ercentage points more likely to have cash in hand

to spend. All the discussed estimates are statily significant
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Table 1.14 analyzes the question Owhether the woman has her name on bank accountO.
Resultssuggest that womemith sons are almost 1dercent more likely to have their names on
bank accounts than women with all daughters. Unlike property rights, it is much less
cumbersome to open bank accounts in the names of the women or add their nanegsstmgn
account since this does not entail any lengthy legal process. Similarly, it was also found that
women who belong to the two highest income quintiles are more likely to have cash in hand as
well as bank accounts in their names. In fact, womenariitth income quintile have an almost
11.4 percent greater opportunity of having bank accountheir own names as well as a 5.7
percent higher possibility of having cash in hand to spend on themselves or on their households.
These possibilities go uprtther with an increase in the age and education levels of the women
studied. The possibility of having oneOs own bank account is, in fact, not affected in any way
even by the presence of a senior member in the househdld, gmes up even further by 7.8

percent for urban women as compared to their counterparts in the rural areas.

Conclusion

In this paper, we have tried to empirically investigate the impact of having son(s) on the
relative and overall bargaining strength enjoyed by women in the hodsehibidian society.
We test the hypothesis that given the strong son preference in India, whether giving birth to
son(s) increases status of women in the household. We have used various household decisions in
this study as dependent variables. We fouradl &hwoman who has given birth to a boy is more
likely to have a significant say in household decisions such as the menus for daily meals, and the
purchases on which to incur daily expenditures. In addition, such women are also more likely to
go for outing and shop more frequently than those without sons. Similarly, these women would

have more cash in hand to spend and would have a greater likelihood of having bank accounts in
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their own names. We also observe that the presence of an older family methleenonsehold

is another importanvariable, whichdetermines a womanOs overall bargaining strength in the
family. In most of the cases, the overall bargaining power of women diminishes with the
presence of senior members in the household. These ressdtsmnportant questions about the
manner in which household resources are allocated among two generations living in the same
household. Further, it would also be an interesting exercise to determine gender of the senior
member in the household in orderascertain whether any power struggle is likely to occur in

the household and if so, whether it is between women of the two different generations or just

between the two generations, regardless of gender. We will leave this issue for a future study
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Tables

Table 1.1 WomenOs participation in making decision on OWhether to buy expensive item

such as a TVO

. Logit Probit
Cole_f?i?:litents Marginal Marginal Coeclgfli_csi’ents
Effects Effects
Having Sons -0.208**  -0.0199*** -0.0210*** -0.0221***
(0.0541) (0.00549) (0.00567) (0.00569)
Women Age 0.0440***  0.00397*** 0.00427*** (0.00433***
(0.00269) (0.000240) (0.000253) (0.000271)
Women Education -0.0220***  -0.0026G**  -0.0020**  -0.002%**
(0.00556) (0.000®1) (0.000515) (0.000524)
Presence of Senior Citizen in - - - -
the Household -0.392 -0.0322 -0.0333 -0.0332
(0.0548) (0.00407) (0.00422) (0.00427)
Urban 0.169*** 0.0155***  0.0172**  0.0172***
(0.0486) (0.00456) (0.00478) (0.00508)
N 28535 28535 28535 28535
R-Square 0.041

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the

marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from

OLS regressiorDummies includedh the regression but not shown includeome principal

occupation of the household, socio religious group, education of the head of the household, and

geographic region.
* p<0.1, ** p<0.05 *** p<0.01

Heteroskedastic robudiasidard errors are in pautheses
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Table 1.2 WomenOs participation in decision making on OHow many children to haveO

Logit Log_it Prol_:)it OLS

Coefficients Marginal Marginal Coefficients
Effects Effects

Having Sons -0.116**  -0.0184*** -0.0182*** -0.0189***
(0.0430) (0.00699) (0.00705) (0.00705)
Women Age 0.0189***  0.00292*** (0.00300*** 0.00295***
(0.00216) (0.000333) (0.000338) (0.000338)
Women Education 0.0156*** 0.00241*** 0.00255*** 0.00245***

(0.00421) (0.000651) (0.00656) (0.000664)
Presence of Senior Citizen in L0140+ -0.0211%** -0.0211%* -0 0204***

the Household
(0.0402) (0.00589) (0.00594) (0.00585)

Urban 0.195*** 0.0307***  0.0317**  0.0322***
(0.0387) (0.00618) (0.00625) (0.00634)

N 28250 28250 28250 28250

R-Square 0.032

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the geession but not shown include income, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.3 WomenOs patrticipation in decision making onhat to spend money o

Logit Log_it Prol_:)it OLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.299*** 0.0288***  (0.0309***  0.0310***
(0.0524) (0.00549) (0.00575) (0.00583)
Women Age 0.00461* 0.000408* 0.000419 0.000477*
(0.00279) (0.000247) (0.000259) (0.000275)
Women Education 0.0552***  0.00488*** (0.00511*** 0.00507***
(0.00547) (0.000480) (0.000502) (0.000493)
Presencef Senior Citizen in 0114*  -00104** -0.0108**  -0.0106*
the Household
(0.0484) (0.00452) (0.00474) (0.00479)
Urban -0.135**  -0.0122** -0.0129*** -0.0136***
(0.0491) (0.00448) (0.00473) (0.00501)
N 28331 28331 28331 28331
R-Square 0.032

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not showludeincome, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.4 WomenOs patrticipation irdecisionmaking on QVhat to cook on daily basi©

Logit Log_it Probit oLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.180***  0.0312***  0.0325***  (0.0329***
(0.0410) (0.00734) (0.00745) (0.00730)
Women Age 0.0482***  0.00803*** 0.00797*** 0.00785***
(0.00224) (0.000366) (0.000367) (0.000351)
Women Education -0.0210***  -0.0035**  -0.00353*** -0.0035**
(0.00401) (0.000666) (0.000679) (0.000673)
Presence of Senior @Geén in - - - -
the Household -0.670 -0.124 -0.126 -0.123
(0.0345)  (0.00698) (0.00695) (0.00678)
Urban 0.167**  0.0274***  0.0275***  0.0269***
(0.0395) (0.00640) (0.00646) (0.00633)
N 28513 28513 28513 28513
R-Square 0.071

Note: Column 1eports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include incomeijgain

occupation of the household, socio religious group, education of the head of the household, and
geographic region.

* p<0.1, ** p<0.05 *** p<0.01
Heteroskedastic robudiasidard errors are in parentheses
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Table 1.5 ODo you practice ghungat/ purdah/ pallu®

Logit Log_it Probit oLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.188*** 0.0470**  0.0437***  0.0290***
(0.0436) (0.0109) (0.0101) (0.00691)
Women Age -0.0175***  -0.0044***  -0.00404*** -0.0027**
(0.00212) (0.000530) (0.000497) (0.000342)
Women Education -0.0421***  -0.0105*** -0.00974*** -0.0068**
(0.00401) (0.00100) (0.000943) (0.000673)
Presence of Senior Citizen in
the Household 0.0341 0.00852 0.00836 0.008%
(0.0370) (0.00922) (0.00869) (0.00608)
Urban -0.605***  -0.150*** -0.139*** -0.100***
(0.0389) (0.00949) (0.00894) (0.00624)
N 28808 28808 28808 28808
R-Square 0.347

Note: Column 1 reports the coefficients for Logit regression. Column 3 agbrts the

marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious grodpgation of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.6 OWhether you dahe food and vegetables shoppg in your householdO

Logit Log_it Probit oLS
Coefficients Marginal Marginal Coefficients
Effects Effects

Having Sons 0.0448 0.0105 0.0101 0.00930
(0.0384) (0.00904) (0.00883) (0.00769)

Women Age 0.0359***  0.00840*** 0.00820*** 0.00717***
(0.00193 (0.000451) (0.000440) (0.000379)

Women Education -0.0296***  -0.0069** -0.0066**  -0.0056**

(0.00372)  (0.000868) (0.000845) (0.000720)

Presence of Senior Citizen in s o e o
the Household -0.325 -0.0777 -0.0754 -0.0656

(0.0334)  (0.00811) (0.0086)  (0.00685)

Urban 0.510*** 0.116*** 0.115*** 0.0980***
(0.0353) (0.00780)  (0.00772)  (0.00692)

N 28741 28741 28741 28741

R-Square 0.171

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effectsrbm Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head of tekdiduand
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.7 ODo you and your husband sometimes go out by yourselves (or with children) to

movies, fair, restaurants?

. Logit Probit
Cole:f?igclzlitents Marginal Marginal Coeclgfli_csi’ents
Effects Effects
Having Sons 0.0231 0.00575 0.00560 0.00577
(0.0373)  (0.00930) (0.00903) (0.00800)
Women Age -0.0218***  -0.0054** -0.00535*** -0.0048**
(0.00183) (0.000456) (0.000444) (0.000400)
Women Education 0.0711**  0.0177**  0.0174*** 0.0158***

(0.00348)  (0.000867) (0.000846) (0.000762)
Presence of Senior Citizenin g 326 900036  -0.00009  -0.00810

the Household
(0.0323) (0.00807) (0.00787) (0.00713)

Urban 0.573**  0.141%*  (0.139%*  (.128**
(0.0334)  (0.00803) (0.00787)  (0.00744)
N 28753 28753 28753 28753
0.120

R-Square
Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects fronbogit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head of the riusathol
geographic region.

* p<0.1, ** p<0.05 *** p<0.01
Heteroskedastic robudiasidard errors are in parentheses
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Table 1.8 OWhether permission is required to visit Kirana ShopO

Logit Log_it Probit oLS
Coefficients Marginal Marginal Coefficients
Effects Effects

Having Sons 0.0412 0.0102 0.0101 0.00577

(0.0388) (0.00962) (0.00954) (0.00800)

Women Age -0.0173*** -0.0043** -0.00423*** -0.0048**
(0.00193) (0.000478) (0.000473) (0.000400)

Women Educatin -0.00627* -0.00155* -0.00153* 0.0158***

(0.00368) (0.000911) (0.000904) (0.000762)
0.155%*  0.0381** 0.0375**  -0.00810
(0.0350)  (0.00856) (0.00849)  (0.00713)

Presence of Senior Citizen in
the Household

Urban -0.0207 -0.00512 -0.00543 0.128***
(0.0346) (0.00858) (0.00852) (0.00744)

N 23982 23982 23982 28753

R-Square 0.120

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column d ¢o#fficients from

OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.9 OWhether permission is required from husband or elders in the household to visit
friend or familyO

Logit M:?gilrtlal MZ:Z?A; OLS
Coefficients Effects Effects Coefficients
Having Sons 0.0543 0.0100 0.0101 0.0105
(0.0409) (0.00760) (0.00762) (0.00746)
Women Age -0.0301***  -0.0055** -0.00555*** -0.0055**
(0.00200) (0.000364) (0.000368) (0.000363)
Women Education -0.00280 -0.000510 -0.000526 -0.000492
(0.00391) (0.000713) (0.000714) (0.000704)
Presence of Senior Citizen in 0.241%%  0.0422%*%  0.0421%*  0.0412%%
the Household
(0.0378)  (0.00635) (0.00638) (0.00622)
Urban 0.0554 0.0101 0.00920 0.00968
(0.0364) (0.0069B) (0.00666)  (0.00676)
N 28346 28346 28346 28346
R-Square 0.039

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficoemts f
OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastimbust $andard errors are in parentheses
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Table 1.10 OWhether permission is required to visit local health centerO

Logit Log_it Probit OLS
Coefficients Marginal Marginal Coefficients
Effects Effects

Having Sons 0.0497 0.00928 0.00934 0.0102

(0.0403) (0.00759) (0.00765) (0.00739)
Women Age -0.0416*** -0.0077** -0.00781*** -0.0076**

(0.00199) (0.000365) (0.000372) (0.000358)
Women Education -0.0260***  -0.0048** -0.00481*** -0.0048**

(0.00378) (0.000699) (0.000709) (0.000704)
Presence of Senior Citizen in 0.288%*  0.0509%* 0.0511%*  0.0490%*
the Household

(0.0375)  (0.00630) (0.00638) (0.00614)
Urban -0.121**  -0.0226***  -0.0237***  -0.0258***

(0.0353) (0.00665) (0.00675) (0.00684)
N 28752 28752 28752 28752
R-Square 0.066

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies inaided in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are impentheses
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Table 1.11 WomenOs participation in decision making on OWhat to do if child falls sickO

Logit Log_it Prol_:)it oLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons -0.0595 -0.0127 -0.0126 -0.0127
(0.0382) (0.00819) (0.00817) (0.00791)
Women Age 0.0248***  0.00524*** (0.00528*** 0.00507***
(0.00187) (0.000395) (0.000397) (0.000383)
Women Education 0.0111*** 0.00235*** (0.00235*** 0.00224***

(0.00359) (0.000758) (0.00076) (0.000752)
Presence of Senior Citizen in L0158  -0.0327** -0.0325%* -0.0317***

the Household
(0.0343) (0.00695) (0.00697) (0.00674)

Urban 0.0184 0.00388 0.00488 0.00461
(0.0339) (0.00718) (0.00721) (0.00726)

N 28578 28578 28578 28578

R-Squae 0.052

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression bot shown include income, principal
occupation of the household, socio religious group, education of the head of the household, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.12 Ols your name on the ownership or rental papers for your home?0

Logit Log_it Prol_:)it OLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.00615 0.000792 -0.0000664 -0.000545
(0.0488)  (0.00628) (0.00649) (0.00637)
Women Age 0.0466***  0.00601*** 0.00623*** 0.00631***
(0.00237) (0.000301) (0.000313) (0.000322)
Women Education 0.0182***  0.00234*** 0.00231*** 0.00229***
(0.00455) (0.000585) (0.000606) (0.000623)
Presence of Senioritizen in - - - -
the Household -0.278 -0.0338 -0.0355 -0.0368
(0.0441) (0.00504) (0.00523) (0.00537)
Urban -0.0791* -0.0101*  -0.0101*  -0.0123**
(0.0428)  (0.00543) (0.00565) (0.00566)
N 27603 27603 27603 27603
R-Square 0.057

Note: Columnl reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include incameijgal
occupation of the household, socio religious group, education of the head of the household, and

geographic region.
* p<0.1, ** p<0.05 *** p<0.01

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.13 ODo you yourself have any cash in hand to spend on household expenditures?0

Logit Log_it Prol_:)it OLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.0909* 0.0109* 0.0124** 0.0109*
(0.0473) (0.00579) (0.00611) (0.00631)
Women Age 0.0152*** 0.00177** 0.00195*** 0.00188***
(0.00246) (0.000287) (0.000299) (0.000304)
Women Education -0.00943** -0.00110** -0.000885 -0.00118**
(0.00463) (0.000540) (0.000568) (0.000548)
Presence of Senior Citizen in L0.300%*  -0.0374%* -0.0384%** -0.0377***
the Househlol
(0.0406) (0.00539) (0.00559) (0.00568)
Urban 0.431*** 0.0483***  0.0503***  0.0493***
(0.0465) (0.00498) (0.00516) (0.00549)
N 28828 28828 28828 28828
R-Square 0.061

Note: Column 1 reports the cokefents for Logit regression. Column 2 and 3 reports the

marginal effects from Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include income, principal
occupatiorof the household, socio religious group, education of the head of the household, and

geographic region.
* p<0.1, ** p<0.05 *** p<0.01

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.14 Ok your name on any bank account?0

Logit Log_it Prol_:)it OLS
Coefficients Marginal Marginal Coefficients
Effects Effects
Having Sons 0.0836* 0.0110* 0.0120* 0.0119*
(0.0496) (0.00641) (0.00688) (0.00670)
Women Age 0.0457***  0.00615*** 0.00641*** 0.00613**
(0.00249) (0.000330) (0.000349) (0.000326)
Women Education 0.127**  0.0171** 0.0180***  0.0192***

(0.00460) (0.000609) (0.000645) (0.000670)
0.00745  0.00100 0.000213  0.000226
(0.0432)  (0.00583) (0.006l5)  (0.00583)

Presence of Senior Citizen in
the Household

Urban 0.137**  0.0187**  0.0207***  0.0269***
(0.0431) (0.00595) (0.00632) (0.00626)

N 26055 26055 26055 26055

R-Square 0.205

Note: Column 1 reports the coefficients for Logit regression. Column 2 and 3 reports the
marginal effect§rom Logit and Probit regression respectively. Column 4 is the coefficients from
OLS regressiorDummies included in the regression but not shown include income, principal
occupation of the household, socio religious group, education of the head ofiseddid, and
geographic region.

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

Heteroskedastic robudiasidard errors are in parentheses
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Table 1.15 Summary Statistics1:

Women with at least one son Women with at least one child but no son
Variable N Mean Std. Dev Min Max| N Mean Std. Dev Min  Max
Income Quintiles 25592 2.8939 1.4018 1 5 | 4286 3.1442 1.4133 1 5
Women Age 25588 34.6874 7.1976 21 50 | 4286 31.1423 7.3644 21 49

Women Education (Years) | 25228 4.2504 4.6806 O 15 | 4255 6.1474 5.1192 0 15

Presence of Senior Citizen| ,o00, o 1961 03970 0 1 | 4286 02028 04021 O 1
in the Household

Urban 25592 0.3516 0.477/75 O 1 | 4286 0.4349 0.4958 0 1
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Table 1.16 Summary Statistic®:

Women with at least one son

Women with at least one child

but no son
N Percent Cum N Percent Cum
Region
North 4467 17.45 17.45 527 12.3 12.3
Bihar/UP 3914 15.29 32.75 513 11.97 24.27
Central 3992 15.6 48.35 522 12.18 36.44
East 3728 14.57 62.91 752 17.55 53.99
West 3566 13.93 76.85 589 13.74 67.73
South 5925 23.15 100 1383 32.27 100
Total 25592 4286
Head of the Household Education
llliterate 15107 60.24 60.24 2193 52.14 52.14
Below Primary 3244 12.98 73.22 587 13.96 66.1
Prim & Above 3307 13.19 86.41 672 15.98 82.07
Junior 1201 4.79 91.2 250 5.94 88.02
Secondary 1360 5.42 96.62 292 6.94 94.96
Senior 379 1.51 98.13 | 66 1.57 96.53
Secondary
Grad 468 1.87 100 146 3.47 100
Total 25076 4206
Socio Religious Groups

HCH 5809 22.7 22.7 1054 24.59 24.59
H/OBCs 8624 33.7 56.4 1494 34.86 59.45
H/SC 4747 18.55 74.95 738 17.22 76.67
H/ST 1666 6.51 81.46 278 6.49 83.15
Muslims 3114 12.17 93.62 408 9.52 92.67
Sikhs&Jains 768 3 96.62 86 2.01 94.68
Others 864 3.38 100 228 5.32 100
Total 25592 4286
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Chapter 2 - Gender and Region of Origin Differences in the United
States Labor Market

Introduction

In the contemporary highly globalized world, one of the most talked about aspects of
demographicomposition is the immigration flow. It has been documented that labor migration
occurs from a country that has a high level of unemployment to another country that faces a
labor shortage. In this case, both nations are in amwinsituation wherein theauntry with a
high unemployment rate reduces its workforce while the nation with labor shortage gains in
terms of acquiring able and willing workers. However, things are not so simple in the
international arena wherein capital movement is virtually fretelddaor movement is highly
restricted. Further, during the péastar era, among all the developed countries, the United States
(U.S.) has faced the influx of one of the most rapidly growing immigrant populations from all
parts of the world. Being one of tlsddest and most stable democracies, as also one of the most
developed countries in the world, the U.S. has been viewed as a land of opportunity by people
across the globe, thereby leading to their lesgge migration here.

Immigration to a new countrys driven by many different factors, such as positive
attributes of the destination, intervening obstacles, and economic reeeend466. This view
has been supported by a plethora of research undertaken by social scientists. Further, in order to
asses the importance of immigration to the U.®hatis required is not only information about
the shifting magnitude and nature of migration flow into the country occurring over the past few
decades but also an understanding of the history of such immigfetves and theories about

the reason for their occurrencelgssey,et al, 1993. Neoclassical theorists like Harris and
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Todaro (1970) argue that utiliypaximization is one of the most important factors affecting the
migration decision. Socieconomic ad other conditions also play a vital role in immigration
decisions (Blauet al, 2008) while even the changing characteristics of the home country greatly
influence outcomes in the labor market of the host country (Lopez and Lozano, 2009).

Further, the agrrent immigration research has moved into a very different sphere, as now
researchers are talking more about the-beskfit analysis through the net dollar contribution
that immigrants make in the economy in terms of the taxes they pay and the doliat afrthe
services they use, and the impact on compositional amei@@ed, et al, 2009, on productivity
of the workplace (Peri, 200%nd on the overall economic and wage inequality created by the
large influx of immigrants (Card, 2009A debate $ also currently raging regarding the use of
public assistance programs by natives and immigrants, and how the use of this program has
changed over time. However, one of the notable absences from the literature is the agreement
among the researchers on thgact of immigrants on the wages, income, and the labor force
participation of the natives.

Also, the influx of the population from outside the U.S. has gradually become a problem
for the country, especially since the rii190s.With the declining fertity and mortality rate,
immigration has played a major role in the demographic fluctuations of.the Eurther, with
the recession in the.8B economy, the issue of immigration has gathered lots of attention from
the popular media and from politiciang@ss the party linelhe subject of immigration has also
been questioned and debated in public forums and meetings: issues like illegal immigration,
naturalization, citizenship, and the influx of guest workers in the U.S. are increasingly becoming

major tgics of election debates.
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The earlier literature hasstablished the fact that immigrants undoubtedly play an
important role in the U.S. labor market. With the high influx of able and educated immigrants
into the U.S., the natural question which ariseth@éminds of millions of Americans is whether
these immigrants are hurting their livelihoods. However, the common perception that immigrants
take away nativesO jobs and create a downward pressure onSaygasl§on, 19§as been
empirically tested byeasearchers and literature provides a very contrary view on this issue.
However, the growing interest in immigration studies is also because of the rapidly growing
number of immigrants in the coump, which went up from 9.2 peent of the total populatiomi
1995 to 12.6 ercent of the total population in 2007. States like New York, New Jersey, and
California have more than 1 in 5 people as immigrants.

The contemporary literature provides several instances of disagreement between
researchers on the impadt immigrants on the labor market outcome such as on wages and
income. Initially, it was widely believed that immigrants kot posea great threat to native
employment opportunities, and that they are essentially helping in building the American
economy(Borjas, 1995 However, a decade later, Borjas concluded that immigrants indeed
lowered the wages for all education groups, doing most of the damage to high school dropouts
(Borjas, 2003) and that in the case of higher education, an increaspearfcgin the supply of
doctorates reduces the eaniof the whole cohort by 3 pmmnt (Borjas, 2005). Card (2005), on
the other hand, findshat an increased labor supply due to high immigratiamtgesponsible
for lower wages. CardOs finding suggests tleatviige gap between school dropouts and college
graduates has remained almost constant over two decades, and hence the notion that the
immigrants are responsible for the relatively lower wages earned by dropouts is misplaced. More

recent studies, howevenggest that immigrants have a positive effect on the wages of workers
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having at least a high school degree, and a very small negative effect on the wages of workers
having no high school degree (Ottaviano and Peri, 2008). There has been some sort of consensus
regarding the wages earned by immigrants when they enter the labor market. Borjas (2000)
suggests that immigrants enter the market with lower wages as compared to the natives but that
over time, the gap between the two reduces. Similarly, Borjas and Freidberg (2009) report that
the new cohort of immigrants is doing well in the labor market as compared to the old cohort.

Another pressing issue being covered in the recent migration literature is the significant
rise in the number of female immigrants to the U.S. from throughout the world. This new wave
of female immigrants includes highly educated and independent women. According to the recent
data, nearly half of the immigrants entering the U.S. are female, and are equipped with high
levels of education and skills that enable them to challenge the labor force. However, literature
also documents the fact that traditionally, women have been heavily discriminated against in the
labor market in terms of the wages they earn, and the number of hours of work they have to put
in, among other things. In fact, the literature also provides justification for this discrimination
through claims that the women workers are less educated and less skilled than their male
counterparts, and that they are not able to work full-time like the men, as they have to take care
of family. Thus, if the prevalent gender discriminations in the labor market are coupled with
discrimination against the foreign-born workers, it would be reasonable to assume that
immigrant women would doubtless have a much harder time in the labor market than the male
immigrants, cetris peribus

A few studies have tried to test the above-mentioned assumption and have come up
mixed results (see Long, 1980; Shamsuddin, 1998). Previous literature on the gap in wages

earned by immigrant women and that earned by the men actually finds a negative wage gap for
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immigrant women in the U.S. (Long, 1980). Similarly, various similar findings on the Canadian
labor market seem to suggest that there is no double negHtgeon the earnings of immigrant
women Beach and Worswick, 1993However, these results seem very puzzling, as a vast
literature on men clearly indicates that at the time of their entry into the labor market, immigrant
men earn lower wages as comphbte those earned by native males and that with time, the initial
wage gap closes down (Borjas, 1987). Wage gaps in the labor market have also been observed
because of many differences in mutual characteristics among workers. Immigrant men face a
disadvarage in the labor market at the time of their entry due to differences in the birthplace.
However, researchers have not found birthplace characteristics to be the dominating factor
responsible for differences. Instead, immigrant women are discriminateasiagaithe labor
market largely because of gender rather than due to birthplace differences (Shamsuddin, 1998).
Women also get lower wages in the labor market because of their historically lower workforce
participation rate due to their responsibilitiescbfldbirth and childcare. However, Shamsuddin
(1998) claims that labor market assimilation for women moves much faster than men.

As mentioned earlier, the number of women immigrants has been rising steadily in the
U.S, resultingin a concomitant rise ithe number of females asituralized citizens in the U’S
Recently, the increasing number of naturalized citizens in the U.S. has been providing a great
opportunity to researchers to-egamine the wage gaps in the labor market with one additional
categoy to look at. A naturalized citizen enjoys the same level of benefits as natives in the labor

market such as access to federal jobs, priority in receiving federal assistance, and unemployment

2 Naturalization is the process through which a persba was not born in the U.S. can obtain citizenship. The
process of naturalization has gone through various revisions and has been amended multiple times during the last
three centuries. In order to get naturalized, an applicant has to fulfill variouseraguis pertaining to residency,
minimum age, the intent to stay, character, a knowledge of U.S. history, and language profriatstefget al,

2002).
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benefits, among other things. Since the process of naturatizegguires applicants to meet
certain conditions like residency requirements, and language proficiency, it is not surprising to
see members of this group generally attaining a higher level of education than natives. On a
comparative note, this also expiaithe higher incidence of the attainment of advanced degrees
by naturalized citizens than natives.

Literature on the effect on wages after naturalization has heavily focused on the
assimilation argument and is again medmtric. Since citizenship acged through the
naturalization process has to be earned, involves lengthy paper work, and is costly, it can be
assumed that citizenship has great economic benefits apart from social benefits like voting rights,
and property rights, among other things. tker, it is also clear that naturalized citizens
definitely have more employment avenues, and are more likely to have better &Spghgimg
abilities, and that the length of their stay in the U.S. would, on an average, be higher than that of
immigrants.However, a majority of the migration literature puts naturalized citizens in the same
group as immigrants when discussing the shifts, trends and implications of immigrants in the
labor market (Borjas, 2006). Some of the papers like the study on thedéffexttiralization on
wages by Chiswick shows that naturalized men earn as much psrdégntmore than non
citizens (Chiswick, 1978) and that there is apé&rcentearning premium associated with
citizenship for malesBratsberget al (2002) report posite gains associated with naturalization
for male immigrants from the less developed countries. There is thus no doubt that citizenship
brings greater labor market opportunities. Bratsbetrgl, (2002) discuss two channels through
which citizenship mawffect wage growtN firstly, citizenship allows access to federal jobs and
U.S. passports allow the holders to gain easier entry into many countries, and secondly, the

employer may see acquired citizenship as a-tengg commitment to the U.S. job market.
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In a study on the impact of high§killed immigrants on the labor market, where only
doctoral receipts from the U.S. are included in the sample, Borjas (2005) reports that the
prevalence of more foreigmorn PhDs in the labor market has no negative itnpacwages
earned by natives. However, Borjas arrives at the simple demand gig lation, that is, a
10 pecent increase in doctoral receipts would bring down the wagéseoivhole cohort by
about 3 pearent, regardless of whichever group may beeasing the supply (Borjas, 2003).
Now, more people are going to college and finishing their degrees. According to the 1990
census, naturalized citizens are at the top ©f list with more than 4.54 pegnt of them
obtaining professional and PhD degrdepwed by immigrants at about 3 percent, and natives
at 2.19 pearent. In 2000, this percentage went up for all categories and natives are fast catching
up with the others. The education level among immigrants differs widely on the basis of the
source cantry. Asian immigrants generally have a higher level of educational attainment as
compared to natives, and immigrants from regions like Central and South America have lower
levels of schooling than the natives and schooling of immigrants has some peldcteon
employment Chiswick,et al, 1997.

Thus, given this latest shift in the magnitude and pattern of immigration in the U.S., it is
important to study the participation trends of women immigrant$ their experiences in the
labor market. Overalthe current literature on immigrants is very maiegnted in nature. The
reference to the experiences of women immigrantS-vis their naturalized counterparts in the
literature and policy debate is conspicuously missing. Also, there are very fexs fadestudy
the labor market outcomes for naturalized citizens in comparison to those for natives and
immigrants, including especially those focusing on women. It is important to study the

performance of women for mostly two reagirigstly, during the &st few years, more women

43



have become naturalized citizens than men, and secondly, various studies on the performance of
women in the labor market indicate different outcomes for women than for men.

This study attempts to answer some fundamental questions that have not been examined
in the extant literature in depth. It focuses on the labor market outcome of educated women
immigrants, and compares and contrasts it with the labor market performance of naturalized
citizens and natives. The paper also investigates the labor market outcome of highly educated
female immigrants, and how this changes with marital status and having children. Further, it
assesses the effect of their birthplace on the wages earned by immigrants and naturalized
citizens. The paper is divided into four sections—the Introduction, which discusses the literature
related to the study, the second section, which provides an overview of the research statement,
and description of the data and methodology, followed by the third section on empirical results

and interpretation. The final section presents the conclusions.

Data
This study draws data from the 1990 and 2000 Integrated Public Use Microdata Series

(IPUMS) of the United States Census. The chosen data represents a 1 percent sample of the
population. The sample consists of persons aged 21-64 years, and the sample does not include
any person serving in the military or a person living in group quarters. For the analysis, a person
is categorized as ‘immigrant’ if he/she was born outside the border of U.S., and his/her parents
were not U.S. citizens. Similarly, a naturalized person is a person who is a legal immigrant and
has been granted citizenship by the U.S. after fulfilling required conditions. All other persons are
classified as natives in the sample. For the analysis, the sample has been categorized into three

sub-samples consisting of natives, naturalized citizens, and immigrants.
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While analyzing labor market outcomes for immigrants and naturalized citizens, | will
also be utilimg birthplace data. The sample has been divided into 10 groups on the basis of the
birthplace of the respondents. | have also constructed the educational attainment variable, which
categorizes the population into six groups. They are as follows: higllsttopouts (having
less than 12 years of formal education), high school gradsate® collegecollege graduates,
MasterOs degree holders, and persons with professional or PhD degrees.

Table 2.1 shows the educational attainment by gender for the @2®sand 2000. In
1990, female enrollment in college topped male enroliment, though a lesser number of females
completed their college degree and pursued further higher edudationg the year 2000, we
see a huge increase in the educational attainmémtsmen. By the year 2000, more women had
gone to college and acquired MasterOs degrees as compared to their male counterparts. Also, as
compared to the earlier period, females had acquigiterlevel PhD or professional degrees.
Table2.1 includes alpersons regardless of their citizenship status and birthplace.

Table 2.2examines the educational attainment by the citizen status during the years 1990
and 2000. During both time periods, naturalized citizens are clearly ahead of both the groups in
terms of a higher level of educational attainment. In 1990, 1é@ent of the naturalized
citizens had acquired a college degesecompared to 14 and 10.5 qant, respectively, for
natives and immigrants. Similarly, naturalized citizens did better thaothlee two groups for a
MasterOs degree and a PhD or professional degree attainment. During the year 2000 again,
naturalized citizens were seen to do well at the higher levels but a higher level of educational
attainment was also seen in the case of thiwagatind immigrants. It should not come as a
surprise that naturalized citizens have better levels of educational attainment than the natives or

immigrants, firstly, because the process of naturalization favors more educated immigrants
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(through programs ke EB-1 Green Card), and secondly, because a majority of the naturalized
citizens constitute a group of people who came to the U.S. either to acquire higher degrees or to
work in highly skilled professions on an HBlLvisa.

Table 2.3 summarizes thlveeekly wages and education by birthplace. There is a direct
relationship between the level of education and wages. However, the differences in wages are
also highly evident by the birthplace. In 1990, a typical worker born in South America, having
the same levedf education as someone born inrgpe, was earning almost 25 perclass than
his/her Europea counterpart. Similarly, Asian and Africabhorn workers were earning
significantly less than their Canadian and European countengdatsve to their educain
attainment In 2000, wages across the board improved, though a disparity is still clearly to be
seen. Africans and Asians were still earning less than their European and Australian counterparts

with similar levels of education.

Empirical Specification

One of the main focuses of this paper is to compare and contrast the labor market
outcomes for natives, naturalized citizens and immigrants by gender and educational attainment.
This would facilitate an assessment of how immigrants and natives arenpegon the labor
market within the same gender group and relatively to the opposite gender during the years 1990
and 2000. It is important to collate two data points, in my case 1990 and 2000, in order to
determine the change, if any, in the labor magkgtomes for the natives and immigrants.

| will be using the following specifications to achieve this:

log(wage) = By + Byxy + Paxy + B3x3 + Baxy + Boxs + Bexy + Box; +v
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wherex; is age of the person andis the age squared. The sex of the person is represented by
the dummy variable;, where O represents maledah represents female. In order to determine
how much work the natives and immigrants perform in the labor market, observations for the log
of weeks worked during the preceding year (prior to the Census year) are captuyed Hiy
number of own childrers characterized hys. Marital status is captured by. Martal status is
divided into thefollowing five categories: married but spouse present, separated, divorced,

widowed, and never married. The education category is captured by

Estimation and Results

The regression estimation results are presented in Pahlés one would expect, age
has a positive effect on wages in all the three categories. However, a magnitude difference is
seen across three citizenship status categories. More speciisafigtives aged by &ar, they
experienced a 5.6 pmnt increase in the wages in 1990 and 2000. Naturalized citizens, on the
other hand, expenmeed a rise in wages by 4.5 pent in 1990, which declined to 4.3 percent in
2000. In 1990, there was an iaase inwages for immigrants by 4.2 ment when they grew
older by a year. However, this proportion lo¢ increase declined to 3.9 pent in the year 2000.

As expected, agsquare is seen to negatively influence the log of wages. The gender
wage gapsd significantly high for three categories. However, it varies significantly across the
categories and declined for all the categories during the estimation period. Interestingly, a close
examination revealed the least wage discrimination for immigrant woamong all the
categories, followed by naturalized citizens. Native women are seen to be the most discriminated

against on the basis of gender, and the gender wage gap f@& watnen stood at almost 33
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percent in 1990, with declined somewhat to 28 pent in 2000. The possible explanation for

this trend could be the actual level of female labor participation. The wage gap for immigrant
women may be lower because of the higher participation due to visa requirements. Also, the
immigrant population genetglreflects homogeneity in terms of educational attainment. When
immigrants are granted citizenship status, the visa requirements in terms of the number of
working hours disappear. In that case, the naturalized citizen labor force participation would
showthe natieOs participation trend. Thlyer participation and a similar level of educational
attainment can explain the gender wage gap to some extent. Having children reduced the wages
for all citizenship categories 199Q For natives, having onaore child resulted in a 1 pant
reduction in wges in 1990 and about a 0.3 gant increase in 2000. The wages of naturalized
citizens and immigants declined by about 1.1 pert in 1990, and by about 0.7 pent and 0.6
percent, respectively in 2000. hger periods of stay in the U.S. are associated with higher
wages, as immigrants get assimilated into the local society over time. However, these gains can
be seen to be declining over time. In 1990, naturalized citizens present in the U.S. for sik years o
more but for less than 19ears experiened an increase of about 4.7 gamt in wages as
compared to aorresponding figure of 8.1 pmmt in the case of immigrants. In the case of
longer stays, such as those extending between 11 to 15 years;rdase in wages was 15.2
percent and 16.6 pant, respectively for naturalized citizens and immigrants. This increasing
trend in wages continues with the immigrants benefiting marginally more than naturalized
citizens with an average stay of 21 years or m@rhile naturalized citizens experienced a
increase in wages by 24.7 pent, immigrants eerienced an increase of 26 qgemt. However,

in 2000, the relative increase in wages associated with the duration of the workerOs stay in the

labor market decreasetibstantially for both the groups. This relative decline in the increase in
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wages could be associated with the imposition of stricter requirements on the process of
naturalization. Also, once the immigrants are granted citizenship, they may look for human
capital more specific to the labor market, which may mean a longer wait for the returns to higher
education, and in the short term, a lower level of participation in the labor market. This
behavioral change could be justified by arguing that with cittapnsnore employment avenues
open up. Citizens would tend to take up employment that provides more jditys¢éaien if they

lose some monetary benefits.

On the other hand, immigrants would look to maximize their monetary gains rather than
maximizing jd stablity, as they are unsure whether they would be able to live in the host
country forever. Here, we argue that the assimilation effect is stronger for both the groups but it
alone cannot explain the trend. The above argument holds true in the dates ale see that the
acquisition of a PhD or some professional degree increases the wages earned by naturalized
citizens more than that earned by immigrants during both the time periods under study. Tables
25 and2.6 show the regression estimates bydggnfor 1990 and 2000n 1990 naturalized
citizens constantly benefit more than immigrants in terms of increase in wages after acquiring
higher education compare to the person who has no education in highatiGdeategories.
However, we notice thatlanger duration of stay is associated with a higher relative increase in
wages for females than for males both in 1990 and 2000 for both the ¢wotipst 15 years of
stay Immigrant women enjoy relatively higher increase than men for first 20 yeatsyin
United States for both the time periods. In 1990 an immigrant woman who has stayed in U.S. for
more than 16 years but less than 21 years experience increase in wages by 21.2 percent, whereas,
for immigrant men this increase in 18.7 percent. Theesponding figures for 2000 is 14.6

percent for immigrant women and 12.7 percent for nidns result is consistent with the
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previous literature on assimilation which claims that women are assimilated at a faster pace than

men in the labor market (Shamsiirg 1998).

Birthplace Differences

This paper also investigates the birthplace differences among naturalized citizens and
immigrants. Previous studies on birthplace differences have focused only on immigrants as a
single group and have paid little attien to women in particular. One of the seminal studies on
the European labor market confirms the presence of differences pertaining to country of origin
for earnings Chiswick and Adsera, 20D7Tables2.7 and2.8 show the regression estimates for
male and female naturalized citizens respectively. All things being equal, in 1990, a naturalized
Mexican male and a naturalized European male had the lowest increments in their wages as they
grew olderby a year Canadian males pgrience an increase of 6.8 pemt inwages,as they
grew older by a year, in980, and an increase of 8.2 gamt in 2000. Naturalized Canadian
females, on the other hand, experienced lower increments in welgéise to their male
counterpariand the estimates are statisticallyigmficant. On an average, naturalized females
experienced lower returns to ageative to their male counterpartegardless of their region of
origin with the exception of Central Ameriead Asia Having one more child increased the
wages for natutezed European males by 2.1 gemt, while the estimates for all other regions of
origin were statistically insignificant for the year 1990. In 2000, having one more chilo/glgsit
affected wages by 1.2 percent and 1. get for Mexican and Asian malesspectively.

However, in the case of female naturalized citizens, having more children is seen to
negatively affect wages. In 1990, having one more child redweegts by 2.2 peent for a

typical Mexican female, whereas the corresponding decline wak mghker for female$rom
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Central America at 4.5 pegnt. Europeans, Asians and females from the Australian and New
Zealand regions also experienced a declineh@wr wages by 4 percent, 1.5 pent, and2.8

percent, respectively. The effect of maritahtsts on earnings and other labor market outcomes
has been studied thoroughly for different markets, as for a paper on the Swedish market,
Richardson (2000reports a large marriage premium for men, and the marriage premium has not
been declining as is polauly believed Cohen, 2002 However, as far as | know, the marriage
premium has not been compared or contrasted on the basis of citizenship status or more
specifically, between naturalized citizens and immigrants. A larger marriage premium for males
thanfor females can be observed and it is consistent with the previous studies (Goldin, 1990).
However, a larger marriage premium can also be seen for naturalized citizens as compared to
that for immigrants in Table2.9 and2.10. Also, this premium is moreoncentrated in two
categories, that is, Omarried but spouse not present® and Onever marriedO. In 1990, a mal
naturalized dizen from Mexico earned 18gdercent (Table 2.7)less wages than his married
counterpart, while an immignt from Mexico earned 12 percent(Table 2.11)ess wages than

his married counterpart. Caribbean males have the largest marriage premium in terms of relative
magnitudeln 1990 anaturalized male from the Caribbean who was married but whose spouse
was not present in the countoy destination received about 35 pent(Table 2.7)less wages

than their married counterparts. Male Caribbeamigrants received about 20 pent(Table
2.11)less wages than marri€hribbeanvho were married and whose spouses were present in
the houshold. Similar statistically significant marriage premiums can be observed for those
who were married as compared to persons on the Onever marriedO category for most of the
regions of origin. As regards the year 2000, TaBl&8 and2.14 show similar treds pertaining

to marriage premium, as male naturalized citizens enjoy a higher premium than immigrants
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across the regions of origin. The possible reason for this trend could be the fact that naturalized
citizens, on an averagspend more time in the U.& compared to immigrants, and are thus
more likely to be married. Also, it might be a possibility that the naturalization process favors
more familyoriented people. An assessment of the impact of the length of stay in the U.S.
indicates that for a majity of the regions of origin, the length of stay positively affects wages.
However, in 2000as per Table 2.6 the length of stay was more than 21 years in the U.S., male
immigrants male were being benefited more theale naturalized citizens. This trdrnwas ale
observed for females in 1990 and 20B6r the first 20 years of stay in U.S. immigrant female
enjoy higher relative increase in their wages compare to their male counterparts for both the time
period

Further, dot has been said about theursis to education in the labor market in the U.S.
Higher education results in higher wages, and this observation is also reflected in the analysis.
We compare the returns to education on wages for naturalized citizens and for immigrants on the
basis of th& regions of origin for the years 1990 and 2000. While focusing on higher education
levels, we also find that in most of the cases, naturalized citizens benefit in terms of earning
higher wages, much more than immigrants for both the years under stuslygaiis are
especially higher for Bachelor degree holders and beyond such as MasterOs degree holders and
PhD or some professional degree holders. This result is consistent for both males and females in
this analysis. This result also confirms that natamedli citizens not only enjoy constitutional
rights but also command more privileges, such as higher returns of their education in the labor
market. In terms of magnitude, Mexican immigrants and naturalized citizen experience the

highest advantage.
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Conclusion

In the U.S., immigration issues have been the subject of intense debate since very long,
and are bound to lead to more discussions. The absolute number of immigrants in the country
stands at an atime high, as immigrants perceive this country as d t#ropportunities. During
the last few decades, both the profile as wells as the pattern of immigrants have changed
dramatically. The U.S. also has one of the highest numbers of naturalized citizens. This paper
attempts to analyze the effect of citizemshktatus on labor market outcomes. One of the focus
points of this paper is an identification of gender and birthplace differences in labor market
returns on the basis of the citizenship status. | report that naturalized citizens enjoy much higher
returnsto education but they also command higher marriage premiums. Interestingly, a reverse
in trend is also seen when it comes to the effect of the length of stay in the U.S. Immigrant
females are seen to earn higher wages after a long stay in the U.S. asedompwaturalized
citizens.

Overall, it can be said that the assimilation effect takes place and assimilated immigrants
(including naturalized citizens and immigrants with longer periods of stay in the U.S.) exhibit
better labor market outcomes, thougle assimilation argument alone cannot explain the trend
that has been explored in this paper. Naturalized citizens who have some sense of job security
may be indulging in human capital accumulation that pays in the long run, while on the other
hand, immigants look to maximize the monetary benefits and gieom gains. This paper has
raised a few key issues, which need to be seriously considered for determining the factors that

influence the labor market behavior of immigrants and naturalized citizens.
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Tables

Table 2.1 Summary Statistics: Educatioral Attainment in 1990 and 2000

Education Category 1990 2000

Total Male Female | Total Male Female

Some High School| 9.71 9.73 9.68 7.63 8.16 7.11

High School

Graduates 35 33.18 36.71 32.72 33.08 32.38

Some College 27.91 26.97 28.79 30.09 28.32 31.8
College Degree 13.89 14.58 13.24 15.89 15.67 16.11
MasterOs Degree| 4.66 4.99 4.35 5.63 5.45 5.81
Professionaland | 532 | 334 | 136 | 266 | 336 | 199

Table 2.2 Summary Statistics: Education by Citizenship Status in 1990 and 2000

Education
Category 1990 2000
Native | NCitizen | Immigrant | Native | NCitizen [ Immigrant
Some High Schoo| 9.78 7.21 10.09 7.33 6.8 11.41
High Sclool
Graduates 35.99 26.71 24.42 33.82 25.75 25.6
Some College 28.62 24.82 18.35 31.71 25.51 15.73
College Degree | 14.02 15.6 10.52 16.22 17.52 11.17
MasterOs Degreq 4.62 5.96 4.45 5.62 6.57 5.08
meef‘fr:%”a' and| 519 | 454 301 | 247 | 46 3.39
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Table 2.3: Weekly Wages and Education by Birthplace in 1990 and 2000

1990 2000
Wages ($) Education Wages ($) Education
U.S. Born 476 3.59 722 3.77
Canada 557 3.83 975 423
Mexico 315 1.87 493 2.02
C. America 340 2.57 515 2.50
Caribbean 457 3.11 659 3.26
South America | 452 3.56 658 3.63
Europe 556 3.56 836 3.97
Asia 521 3.91 830 4.12
Africa 562 4.49 830 4.25
AUS & NZ 615 425 1064 4.34
Others 435 2.96 667 3.26
Total 475 3.55 718 3.70

Source: Author’s calculation from US Census 1990 and 2000
Note: Education variable is coded as following.

No Schooling=0, Completed Middle School=1, Some High School=2, High School Graduate or
GED=3, Some College=4, Graduate=5, Master’s=6, PhD or Professional Degree=7.
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Table 2.4 Estimation by citizenship status for year 1990 and 2000

(1990) (1990) (1990) (2000) (2000) (2000)
VARIABLES Native Naturalized  Immigrants Native Naturalized  Immigrants
Citizen Citizen
Age 0.056*** 0.045*** 0.042%** 0.056*** 0.043*** 0.039***
(0.000) (0.003) (0.002) (0.000) (0.002) (0.002)
Age-square -0.001 %+ -0.000*** -0.000*** -0.001*** -0.000*** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sex -0.332%* -0.308*** -0.252%** -0.279%* -0.229%** -0.227%*
(0.001) (0.007) (0.006) (0.001) (0.005) (0.005)
Log of Weeks 0.037*** -0.048*** -0.053*** -0.053*** -0.147%* -0.118***
(0.001) (0.007) (0.005) (0.001) (0.006) (0.004)
Number of Children -0.010%*** -0.01 1%+ -0.01 1%+ 0.003*** -0.007*** -0.006***
(0.001) (0.003) (0.003) (0.001) (0.002) (0.002)
Married no spouse -0.148** -0.179%* -0.193** -0.204*** -0.155%* -0.172%*
(0.006) (0.021) (0.012) (0.005) (0.015) (0.009)
Separated -0.124%* -0.100*** -0.115%* -0.130%** -0.112%** -0.103***
(0.004) (0.022) (0.016) (0.004) (0.016) (0.013)
Divorced -0.062** -0.064** -0.062*** -0.075*+* -0.048*** -0.041%*
(0.002) (0.013) (0.013) (0.002) (0.010) (0.011)
Widowed -0.093*** -0.061** -0.081*** -0.093*** -0.056™* -0.070***
(0.005) (0.023) (0.025) (0.005) (0.020) (0.023)
Never Married -0.130%** -0.128%** -0.129%** -0.128*** -0.102*** -0.112%*
(0.002) (0.012) (0.008) (0.002) (0.009) (0.007)
6-10 years in US 0.047** 0.081*** -0.011 0.085***
(0.021) (0.008) (0.019) (0.007)
11-15 years in US 0.152*** 0.166*** 0.060%** 0.122%**
(0.020) (0.009) (0.018) (0.007)
16-20 years in US 0.183*** 0.199%** 0.091%** 0.137***
(0.020) (0.010) (0.018) (0.008)
21+ years in US 0.247*** 0.260%** 0.174%* 0.214%**
(0.020) (0.010) (0.017) (0.008)
Middle School 0.006 0.091*** 0.002 0.007 0.009 -0.020*
(0.013) (0.024) (0.014) (0.013) (0.019) (0.011)
High School Drop 0.1171%** 0.187*** 0.129%** 0.070%** 0.069*** 0.056***
(0.013) (0.026) (0.016) (0.012) (0.020) (0.012)
High School Degree 0.290*** 0.315%** 0.237*** 0.238*** 0.192%** 0.171%*
(0.013) (0.023) (0.014) (0.012) (0.018) (0.011)
Some College 0.446*** 0.470*** 0.392%** 0.406*** 0.389*** 0.355%**
(0.013) (0.023) (0.014) (0.012) (0.018) (0.012)
Graduate Degree 0.718*** 0.722%** 0.643*** 0.719%** 0.685*** 0.707***
(0.013) (0.023) (0.015) (0.012) (0.018) (0.012)
MasterOs Degree 0.868*** 0.886*** 0.747%** 0.866*** 0.877** 0.898***
(0.013) (0.025) (0.018) (0.012) (0.020) (0.014)
Professionabr PhD 0.975%** 1.122%** 0.810*** 1.011%** 1.043*** 0.793***
(0.014) (0.027) (0.020) (0.013) (0.021) (0.016)
Constant 0.945%** 1.359%** 1.401%** 1.554%** 2.130%** 2.020%**
(0.016) (0.061) (0.045) (0.015) (0.051) (0.037)
Observations 966,256 38,158 53,744 1,059,398 65,198 86,872
R-squared 0.213 0.238 0.185 0.208 0.209 0.189
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Table 2.5 Estimates by citizenship status for 1990

&) () 3) “ &) (6) (7 ® ©
VARIABLES Native Native Male  Native Female Naturalized Nat. Male Nat. Female  Immigrants Im. Male  Im.Female
Age 0.056%** 0.064*** 0.055%** 0.045%** 0.053%** 0.043*** 0.042%** 0.052%**  (.032%**
(0.000) (0.001) (0.001) (0.003) (0.004) (0.003) (0.002) (0.003) (0.003)
Age-square -0.001*** -0.001*** -0.001*** -0.000%** -0.001*** -0.000%** -0.000%** -0.001***  -0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sex -0.332%** -0.308*** -0.252%**
(0.001) (0.007) (0.006)
Log of weeks 0.037%** -0.013*** 0.047%** -0.048*** -0.106%** -0.018%* -0.053*** -0.088***  -0.026%**
(0.001) (0.002) (0.002) (0.007) (0.011) (0.009) (0.005) (0.007) (0.007)
Number of children -0.010%** 0.009*** -0.042%** -0.011%** -0.011%** -0.026%** -0.011*** -0.016%**  -0.012%**
(0.001) (0.001) (0.001) (0.003) (0.004) (0.004) (0.003) (0.003) (0.004)
Married no spouse -0.148%** -0.229%** -0.052%** -0.179%** -0.271%** -0.032 -0.193*** -0.261%**  -0.074%**
(0.006) (0.009) (0.009) (0.021) (0.027) (0.033) (0.012) (0.015) (0.022)
Separated -0.114%** -0.172%** -0.046%** -0.100%** -0.191%** -0.032 -0.115%** -0.174%**  -0.054%*
(0.004) (0.007) (0.005) (0.022) (0.037) (0.028) (0.016) (0.024) (0.021)
Divorced -0.062%** -0.153%** 0.024*** -0.064%** -0.184%** 0.026* -0.062%** -0.131***  0.009
(0.002) (0.004) (0.003) (0.013) (0.022) (0.016) (0.013) (0.019) (0.017)
Widowed -0.093*** -0.143%** -0.000 -0.061%** -0.084 0.017 -0.081*** -0.125%*  -0.014
(0.005) (0.012) (0.006) (0.023) (0.057) (0.025) (0.025) (0.055) (0.028)
Never married -0.130%** -0.220%** -0.023*** -0.128%** -0.208*** -0.030* -0.129%** -0.189%**  _(.042%**
(0.002) (0.003) (0.003) (0.012) (0.016) (0.017) (0.008) (0.011) (0.013)
6-10 years in US 0.047** 0.030 0.052 0.081*** 0.073***  (.097***
(0.021) (0.027) (0.032) (0.008) (0.010) (0.012)
11-15 years in US 0.152%** 0.133%** 0.147*** 0.166*** 0.156%**  (.179%**
(0.020) (0.027) (0.031) (0.009) (0.012) (0.014)
16-20 years in US 0.183%** 0.185%** 0.146%** 0.199%** 0.187***  (.2]12%**
(0.020) (0.027) (0.031) (0.010) (0.014) (0.016)
21+ years in US 0.247%** 0.294*** 0.165%** 0.260%** 0.292%**  (.230%**
(0.020) (0.026) (0.030) (0.010) (0.014) (0.015)
Middle School 0.006 0.001 0.001 0.091*** 0.096*** 0.086** 0.002 0.016 -0.021
(0.013) (0.017) (0.021) (0.024) (0.031) (0.037) (0.014) (0.017) (0.023)
High School Drop 0.117%** 0.148%** 0.078*** 0.187%** 0.233%** 0.131%** 0.129%** 0.156%**  (0.087***
(0.013) (0.017) (0.020) (0.026) (0.034) (0.039) (0.016) (0.020) (0.025)
High School Degree 0.290%** 0.332%** 0.263%** 0.315%** 0.358%** 0.271%** 0.237%** 0.249*%**  (.218%**
(0.013) (0.017) (0.020) (0.023) (0.030) (0.035) (0.014) (0.018) (0.022)
Some College 0.446%** 0.453%** 0.440%** 0.470%** 0.468%** 0.449*** 0.392%** 0.384***  (.386%**
(0.013) (0.017) (0.020) (0.023) (0.030) (0.035) (0.014) (0.018) (0.023)
Graduate Degree 0.718%** 0.705%** 0.721%** 0.722%** 0.707%** 0.711%** 0.643%** 0.630%**  (0.641%**
(0.013) (0.017) (0.020) (0.023) (0.030) (0.036) (0.015) (0.020) (0.024)
Master’s Degree 0.868*** 0.800%** 0.930%** 0.886%** 0.874%** 0.875%** 0.747%** 0.742%**  (.735%**
(0.013) (0.017) (0.020) (0.025) (0.033) (0.040) (0.018) (0.022) (0.030)
Professional or PhD 0.975%** 0.972%** 0.946%** 1.122%** 1.120%** 1.065%** 0.810%** 0.816%**  (.756%**
(0.014) (0.017) (0.021) (0.027) (0.034) (0.044) (0.020) (0.024) (0.036)
Constant 0.945%** 0.599%** 0.350%** 1.359%** 1.072%** 0.784%** 1.401%** 1.107***  1.023%**
(0.016) (0.022) (0.024) (0.061) (0.086) (0.084) (0.045) (0.060) (0.066)
Observations 966,256 506,004 460,252 38,158 20,152 18,006 53,744 31,827 21,917
R-squared 0.213 0.202 0.155 0.238 0.254 0.158 0.185 0.195 0.138
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Table 2.6 Estimates by citizen status for the year 2000

1) @) ©) 4) (®) Q) (" ®) ©

VARIABLES Native Native Male Native Female Naturalized Nat.Male Nat.Female Immigrants Im. Male Im. Female
Age 0.056*** 0.059*** 0.058*** 0.043*** 0.045%** 0.043** 0.039*** 0.045%** 0.034*
(0.000) (0.001) (0.001) (0.002) (0.003) (0.003) (0.002) (0.002) (0.003)
Age-square -0.001** -0.001*** -0.001*** -0.000*** -0.000*** -0.000*** -0.000***  -0.001*** -0.000***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Sex -0.279%* -0.229%* -0.227%**
(0.001) (0.005) (0.005)
Log of weeks -0.053** -0.094*** -0.04 1% -0.147%* -0.198*** -0.118*** -0.118***  -0.155%** -0.086***
(0.001) (0.002) (0.002) (0.006) (0.009) (0.007) (0.004) (0.006) (0.006)
Numberof children 0.003*** 0.020%** -0.025** -0.007*** -0.006* -0.018*** -0.006%*** -0.001 -0.022%**
(0.001) (0.001) (0.001) (0.002) (0.003) (0.003) (0.002) (0.003) (0.003)
Married no spouse -0.204** -0.284*** -0.102*** -0.155%* -0.230*** -0.064*** -0.172%* -0.236*** -0.022
(0.005) (0.007) (0.007) (0.015) (0.020) (0.022) (0.009) (0.0112) (0.018)
Separated -0.130*** -0.196*** -0.061*** -0.112%* -0.152%* -0.075*** -0.103***  -0.146%** -0.051***
(0.004) (0.007) (0.005) (0.016) (0.028) (0.020) (0.013) (0.019) (0.018)
Divorced -0.075%* -0.163*** 0.006** -0.048** -0.131%* 0.012 -0.041%**  -0.114%** 0.036**
(0.002) (0.003) (0.003) (0.010) (0.016) (0.012) (0.011) (0.016) (0.015)
Widowed -0.093*** -0.183** -0.021%** -0.056*** -0.069 -0.022 -0.070***  -0.119*** -0.026
(0.005) (0.0112) (0.006) (0.020) (0.049) (0.021) (0.023) (0.043) (0.026)
Never Married -0.128** -0.218** -0.031*** -0.102** -0.182** -0.028** -0.112%*  -0.162*** -0.033***
(0.002) (0.003) (0.003) (0.009) (0.013) (0.012) (0.007) (0.009) (0.0112)
6-10 years in US -0.011 -0.026 0.002 0.085*** 0.077*** 0.100%**
(0.019) (0.026) (0.027) (0.007) (0.008) (0.010)
11-15 years in US 0.060*** 0.048* 0.068*** 0.122%** 0.109*** 0.139***
(0.018) (0.025) (0.026) (0.007) (0.009) (0.012)
16-20 years in US 0.091*** 0.081*** 0.097** 0.137*** 0.127*** 0.146**
(0.018) (0.024) (0.025) (0.008) (0.0112) (0.013)
21+ years in US 0.174%** 0.188*** 0.156*** 0.214*** 0.215%** 0.208***
(0.017) (0.024) (0.025) (0.008) (0.0112) (0.013)
Middle School 0.007 0.037** -0.052** 0.009 0.027 -0.015 -0.020* -0.003 -0.049**
(0.013) (0.017) (0.021) (0.019) (0.025) (0.029) (0.011) (0.014) (0.019)
High School Drop 0.070*** 0.122%** -0.008 0.069*** 0.087*** 0.050* 0.056*** 0.075*** 0.018
(0.012 (0.016) (0.019) (0.020) (0.027) (0.030) (0.012) (0.015) (0.021)
High School Degree  0.238*** 0.288*** 0.172%* 0.192%** 0.214%** 0.176*** 0.171%** 0.179*** 0.147%*
(0.012) (0.016) (0.019) (0.018) (0.024) (0.027) (0.011) (0.014) (0.019)
Some College 0.406*** 0.427*** 0.361** 0.389*** 0.369*** 0.406*** 0.355*** 0.341%** 0.347**
(0.012) (0.016) (0.019) (0.018) (0.024) (0.027) (0.012) (0.015) (0.019)
Graduate Degree 0.719*** 0.734*** 0.673** 0.685*** 0.655*** 0.712%* 0.707*** 0.726*** 0.658***
(0.012) (0.016) (0.019) (0.018) (0.024) (0.027) (0.012) (0.016) (0.020)
MasterOs Degree 0.866*** 0.836*** 0.856*** 0.877** 0.878*** 0.871%* 0.898*** 0.932%** 0.813***
(0.012) (0.016) (0.019) (0.020) (0.026) (0.030) (0.014) (0.018) (0.024)
Professionabr PhD 1.012%** 1.033*** 0.940%** 1.043%** 1.061%** 0.995** 0.793*** 0.824*** 0.699***
(0.013) (0.016) (0.020) (0.021) (0.027) (0.033) (0.016) (0.019) (0.027)
Constant 1.554%xx 1.347%x 0.988*** 2.130%** 2.064*** 1.561*** 2.020%** 1.849%xx 1.560%**
(0.015) (0.021) (0.023) (0.051) (0.073) (0.069) (0.037) (0.048) (0.057)
Observations 1,059,398 542,928 516,470 65,198 33,768 31,430 86,872 53,664 33,208
R-squared 0.208 0.205 0.170 0.209 0.209 0.181 0.189 0.203 0.153
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Table 2.7 Regression estimates by birthplace for male naturalized citizen, 1990

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
VARIABLES Canada Mexico C America  Caribbean S America  Europe Asia Africa Aus & NZ Others
Age 0.068*** 0.035*** 0.053*** 0.054*** 0.067**  0.036*** 0.060*** 0.102** -0.104 0.027
(0.022) (0.009) (0.019) (0.012) (0.016) (0.007) (0.007) (0.030) (0.108) (0.019)
Age-square -0.001*** -0.000%*** -0.001*** -0.001***  -0.001***  -0.000***  -0.001*** -0.001*** 0.001 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Number of children 0.013 0.003 0.032 -0.000 0.034 0.021** -0.007 0.014 -0.039 0.001
(0.029) (0.009) (0.023) (0.016) (0.022) (0.009) (0.008) (0.035) (0.120) (0.027)
Married no spouse 0.409 -0.270%** -0.223** -0.349%* -0.052 -0.218*** -0.074 0.001 -1.060 -0.244*
(0.338) (0.050) (0.110) (0.099) (0.131) (0.080) (0.051) (0.254) (0.844) (0.097)
Separated 0.135 -0.287*** 0.107 -0.186* -0.157 -0.098 -0.136* -0.115 -0.163
(0.191) (0.082) (0.155) (0.096) (0.154) (0.080) (0.079) (0.278) (0.159)
Divorced -0.203** -0.127* 0.007 -0.065 -0.116 -0.159***  -0.206*** -0.285** -0.158 -0.239**
(0.103) (0.063) (0.130) (0.065) (0.082) (0.038) (0.046) (0.144) (0.522) (0.117)
Widowed 0.465 -0.304** 0.110 0.151 -0.466 0.012 -0.183 0.063
(0.448) (0.138) (0.262) (0.190) (0.449) (0.093) (0.116) (0.263)
Never Married -0.187* -0.184x** -0.065 -0.189*** -0.077 -0.256%**  -0.148*** -0.109 -1.836** -0.153*
(0.103) (0.038) (0.080) (0.0%4) (0.074) (0.034) (0.029) (0.127) (0.654) (0.089)
6-10 years in US -0.049 0.047 -0.034 -0.014 -0.138 -0.008 0.058 -0.099 0.020
(0.310) (0.046) (0.114) (0.104) (0.106) (0.081) (0.052) (0.187) (0.123)
11-15 years in US 0.049 0.181*** 0.046 0.019 -0.05 0.015 0.174%* 0.136 -1.061 0.156
(0.256) (0.047) (0.119) (0.106) (0.105) (0.077) (0.051) (0.192) (0.818) (0.124)
16-20 years in US 0.234 0.212%** 0.076 0.157 -0.002 0.084 0.216*** 0.202 -0.016 0.140
(0.245) (0.049) (0.123) (0.100) (0.101) (0.075) (0.052) (0.190) (0.643) (0.124)
21+ years in US 0.177 0.316*** 0.247* 0.211* 0.152 0.132* 0.309*** 0.251 0.003 0.208*
(0.217) (0.049) (0.122) (0.096) (0.098) (0.072) (0.053) (0.189) (0.507) (0.118)
Middle School 2.180*** 0.072* -0.183 0.010 -0.090 0.060 -0.119 -1.153* 0.035
(0.412) (0.041) (0.148) (0.144) (0.227) (0.083) (0.084) (0.629) (0.170)
High School Drop 2.122%** 0.271*** -0.044 0.110 0.051 0.047 -0.020 -1.421* -0.028
(0.401) (0.048) (0.159) (0.148) (0.221) (0.086) (0.086) (0.592) (0.173)
High School Degree =~ 2.219*** 0.308*** -0.055 0.241* 0.159 0.168** 0.109 -0.931* 0.179
(0.389) (0.045) (0.143) (0.138) (0.205) (0.080) (0.073) (0.523) (0.155)
Some College 2.352%** 0.465*** 0.201 0.299** 0.244 0.243** 0.248** -0.749 -0.474 0.278*
(0.387) (0.050) (0.146) (0.139) (0.205) (0.080) (0.072) (0.516) (0.521) (0.158)
Graduate Degree 2.559%** 0.544*** 0.249 0.612%* 0.478** 0.475%* 0.493*** -0.557 -0.779 0.494***
(0.390) (0.073) (0.163) (0.141) (0.208) (0.081) (0.072) (0.516) (0.533) (0.166)
MasterOs Degree 2.671%* 0.793*** 0.506** 0.725%* 0.583**  (0.573*** 0.738*** -0.576 0.585 0.310
(0.401) (0.119) (0.210) (0.154) (0.218) (0.084) (0.074) (0.520) (0.632) (0.191)
Professional or PhD ~ 2.916*** 0.836*** 0.825*** 0.876*** 0.897**  0.852*** 0.991*** -0.187 0.779 0.505**
(0.399) (0.123) (0.206) (0.148) (0.215) (0.086) (0.075) (0.520) (0.696) (0.213)
Constant -1.542%* 0.940*** 1.079*** 0.902*** 0.630 1.397** 0.770*** 0.821 6.033** 1.203***
(0.642) (0.169) (0.403) (0.301) (0.386) (0.183) (0.157) (0.793) (2.476) (0.414)
Observations 679 3,189 617 2,059 952 5,505 6,050 420 28 653
R-squared 0.203 0.172 0.206 0.165 0.239 0.147 0.278 0.295 0.730 0.163

Standard errors in parentheses
*kk p<001’ *% p<005’ * p<01
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Table 2.8 Regression estimates by birthplace for female naturalized citizen, 1990

1 (@) (3) (4) (5) (6) @) (®) ©) (10)
VARIABLES Canada Mexico C America Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.029 0.032%** 0.047%** 0.039%** 0.04 1 %** 0.029%**  0.056%** 0.030 0.097 0.057%%*
(0.018) (0.011) (0.017) (0.010) (0.015) (0.007) (0.007) (0.037) (0.096) (0.021)
Age-square -0.000 -0.000%** -0.001*** -0.000%** -0.000** -0.000***  -0.001*** -0.000 -0.001 -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Number of children -0.020 -0.022* -0.045%* 0.001 0.012 -0.040%*** -0.015* 0.046 -0.278* 0.014
(0.027) (0.011) (0.022) (0.013) (0.021) (0.010) (0.008) (0.048) (0.147) (0.022)
Married no spouse 0.076 0.028 0.076 0.018 -0.056 -0.159* -0.001 -0.008 -0.162
(0.256) (0.102) (0.146) (0.078) (0.130) (0.087) (0.053) (0.427) (0.123)
Separated 0.249 -0.094 0.004 -0.019 -0.056 0.015 -0.020 -0.018 -0.032
(0.175) (0.067) (0.096) (0.064) (0.112) (0.059) (0.059) (0.249) (0.152)
Divorced 0.116* -0.004 0.151** 0.045 0.044 0.014 0.045 -0.140 -0.094 -0.057
(0.066) (0.052) (0.073) (0.038) (0.062) (0.028) (0.035) (0.162) (0.378) (0.097)
Widowed 0.058 -0.190** -0.011 -0.032 0.176 0.044 0.051 -0.527* 0.392 0.251*
(0.108) (0.087) (0.134) (0.068) (0.120) (0.039) (0.054) (0.292) (0.654) (0.136)
Never Married 0.027 -0.083* -0.23]%** 0.027 0.072 -0.041 -0.032 -0.124 -0.499 0.236%**
(0.084) (0.048) (0.076) (0.040) (0.068) (0.039) (0.029) (0.162) (0.542) (0.089)
6-10 years in US -0.132 0.079 -0.050 0.106 0.063 -0.041 0.047 0.315 0.539 0.087
(0.267) (0.080) (0.117) (0.100) (0.118) (0.096) (0.053) (0.264) (1.198) (0.137)
11-15 years in US -0.355 0.127 0.148 0.128 0.168 0.062 0.163%** 0.490* 0.094
(0.252) (0.078) (0.116) (0.099) (0.116) (0.091) (0.052) (0.262) (0.136)
16-20 years in US -0.155 0.118 0.256** 0.128 0.171 0.088 0.150%** 0.435 0.772 0.063
(0.249) (0.076) (0.116) (0.094) (0.113) (0.089) (0.053) (0.263) (0.926) (0.134)
21+ years in US -0.247 0.209%** 0.282%** 0.166* 0.201* 0.087 0.189%**  (.564** 0.796 0.225%*
(0.228) (0.075) (0.116) (0.092) (0.110) (0.086) (0.054) (0.264) (0.875) (0.129)
Middle School -0.410 0.082 0.057 0.131 0.151 0.073 -0.153* 0.090 0.262
(0.650) (0.058) (0.146) (0.181) (0.264) (0.106) (0.080) (0.791) (0.169)
High School Drop -0.314 0.087 -0.135 0.126 0.153 0.087 -0.087 0.581 0.163
(0.630) (0.069) (0.152) (0.184) (0.262) (0.108) (0.081) (0.799) (0.171)
High School Degree -0.151 0.290%** 0.054 0.254 0.281 0.149 0.017 0.395 -0.785 0.414%%*
(0.624) (0.062) (0.136) (0.176) (0.253) (0.103) (0.073) (0.731) (0.755) (0.151)
Some College 0.047 0.423%** 0.098 0.415%* 0.427* 0.309%%*  0.258%** 0.404 -0.469 0.488***
(0.623) (0.064) (0.137) (0.176) (0.253) (0.103) (0.073) (0.728) (0.745) (0.153)
Graduate Degree 0.347 0.676%** 0.317** 0.641%** 0.690%** 0.515%*%*  0.506%** 0.705 0.099 0.824%**
(0.625) (0.089) (0.153) (0.178) (0.255) (0.105) (0.073) (0.728) (0.852) (0.160)
Master’s Degree 0.498 1.077%%* 0.701%** 0.938%** 0.815%** 0.669%**  0.643%** 1.110 -0.367 0.929%**
(0.628) (0.167) (0.183) (0.183) (0.264) (0.108) (0.078) (0.743) (0.777) (0.193)
Professional or PhD 0.607 0.649%** 0.665%* 0.854%%** 0.613%* 0.823%%* 1.000%*** 0.945 1.361%%*
(0.632) (0.224) (0.299) (0.192) (0.279) (0.116) (0.082) (0.747) (0.260)
Constant 1.631%* 0.869%** 1.003%** 0.864%** 0.713* 1.255%%*%  (.724%** 0.543 0.359 0.209
(0.764) (0.221) (0.374) (0.268) (0.387) (0.196) (0.151) (1.077) (2.345) (0.430)
Observations 705 1,907 636 2,160 927 4,995 5,808 225 37 606
R-squared 0.160 0.116 0.160 0.130 0.123 0.093 0.186 0.208 0.255 0.173

Standard errors in parentheses

#8% p<0.01, ** p<0.05, * p<0.1
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Table 2.9 Regression estimateby birthplace for male naturalized citizen, 2000

(1) (2) (3) (4) (5) (6) (7) (8) 9) (10)
VARIABLES Canada Mexico C America  Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.082** 0.038*** 0.022* 0.062*** 0.048** 0.038***  (0.043%* 0.045** 0.095 0.091**
(0.023) (0.006) (0.013) (0.009) (0.012) (0.007) (0.005) (0.021) (0.086) (0.044)
Age-square -0.001*** -0.000%*** -0.000* -0.001*** -0.001*** -0.000***  -0.000***  -0.000** -0.001 -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Number of children -0.026 0.012* 0.001 -0.004 -0.003 0.001 0.011* -0.010 0.119 0.006
(0.029) (0.006) (0.015) (0.011) (0.014) (0.010) (0.006) (0.019) (0.128) (0.038)
Married no spouse 0.058 -0.174%x* -0.229%* -0.217%** -0.319%* -0.218**  -0.128*** -0.227* -0.309 -0.443
(0.269) (0.035) (0.084) (0.058) (0.082) (0.072) (0.037) (0.118) (0.678) (0.360)
Separated -0.249 -0.218%*** -0.076 -0.062 -0.137 -0.201%* -0.023 -0.050 0.249
(0.243) (0.053) (0.088) (0.064) (0.090) (0.074) (0.066) (0.134) (0.544)
Divorced -0.224* -0.140%*** -0.030 -0.130%*** -0.090 -0.176*** -0.033 -0.152* 0.276 -0.144
(0.094) (0.035) (0.066) (0.042) (0.055) (0.035) (0.033) (0.080) (0.442) (0.217)
Widowed -0.597 -0.072 -0.118 0.038 -0.075 -0.061 -0.033 0.089 0.851
(0.459) (0.104) (0.194) (0.140) (0.171) (0.097) (0.103) (0.247) (0.750)
Never Married -0.212* -0.171%* -0.131** -0.086** -0.244%* -0.230***  -0.109*** -0.152* 0.012 -0.209
(0.102) (0.026) (0.053) (0.041) (0.051) (0.035) (0.023) (0.082) (0.303) (0.225)
6-10 years in US 0.231 -0.066 -0.031 -0.050 0.053 0.012 -0.087* 0.259** -0.646 0.294
(0.226) (0.046) (0.112) (0.090) (0.104) (0.069) (0.051) (0.128) (0.691) (0.292)
11-15 years in US 0.152 0.041 0.065 -0.000 0.068 0.103 0.012 0.359*** -0.965 0.214
(0.235) (0.041) (0.102) (0.086) (0.096) (0.069) (0.050) (0.123) (0.694) (0.278)
16-20 years in US 0.107 0.059 0.064 0.008 0.132 0.129* 0.083* 0.315%** -0.631 0.123
(0.217) (0.041) (0.101) (0.085) (0.095) (0.069) (0.049) (0.122) (0.546) (0.256)
21+ years in US -0.003 0.118*** 0.212** 0.170** 0.213* 0.204**  0.168*** 0.447%** -0.677 0.374
(0.197) (0.039) (0.103) (0.084) (0.094) (0.064) (0.049) (0.122) (0.622) (0.240)
Middle School -0.079 -0.005 -0.157* -0.044 0.006 0.061 0.039 0.420 0.501
(0.816) (0.031) (0.089) (0.110) (0.148) (0.104) (0.066) (0.402) (0.478)
High School Drop 0.158 0.053 -0.066 0.005 0.068 0.034 0.063 0.028 0.352
(0.803) (0.034) (0.093) (0.108) (0.148) (0.106) (0.064) (0.372) (0.465)
High School Dgree 0.416 0.143*** 0.018 0.115 0.126 0.152 0.240%* -0.000 0.527 0.284
(0.793) (0.032) (0.084) (0.100) (0.130) (0.099) (0.054) (0.334) (0.742) (0.423)
Some College 0.565 0.299*** 0.145* 0.228** 0.243* 0.307**  0.416*** 0.105 0.689 0.365
(0.792) (0.03%) (0.086) (0.100) (0.130) (0.099) (0.054) (0.332) (0.733) (0.424)
Graduate Degree 0.945 0.478*** 0.298*** 0.503*** 0.462** 0.534**  0.730*** 0.332 1.046 0.730
(0.793) (0.048) (0.097) (0.103) (0.133) (0.099) (0.054) (0.332) (0.720) (0.457)
MasterOs Deee 1.052 0.568*** 0.593*** 0.682*** 0.766*** 0.673**  0.999*** 0.426 1.028 0.818
(0.795) (0.084) (0.126) (0.113) (0.141) (0.101) (0.056) (0.333) (0.846) (0.547)
Professional or PhD 1.133 0.746*** 0.569*** 0.749*** 0.985** 0.838***  1.202*** 0.798** 1.718** 1.025**
(0.796) (0.079) (0.142) (0.113) (0.143) (0.103) (0.056) (0.334) (0.814) (0.506)
Constant 0.451 1.531%* 2.044%** 1.109%** 1.347%* 1.554**  1.315%** 1.234** 0.386 0.240
(0.926) (0.130) (0.285) (0.231) (0.290) (0.194) (0.130) (0.543) (1.918) (2.023)
Observations 747 7,230 1,607 3,384 1,985 5,559 11,922 1,121 43 170
R-squared 0.176 0.089 0.101 0.150 0.181 0.152 0.219 0.173 0.583 0.183

Standard errors in parentheses

*kk p<001’ *k p<005’ * p<01
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Table 2.10 Regression estimates by birthplace for female naturalized citizen, 2000

@) @) ®) 4 ®) ) () ©) 9) (10)

VARIABLES Canada Mexico C America Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.026 0.018** 0.048** 0.058** 0.038*** 0.031%** 0.042%** 0.025 0.012 0.003
(0.019) (0.007) (0.012) (0.008) (0.011) (0.007) (0.005) (0.022) (0.092) (0.045)
Age-square -0.000 -0.000** -0.001*** -0.001*** -0.000%*** -0.000***  -0.000*** -0.000 -0.000 -0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001)
Number of children -0.048* -0.001 -0.055%** -0.013 -0.004 -0.008 -0.007 -0.025 -0.065 -0.012
(0.029) (0.007) (0.014) (0.010) (0.014) (0.010) (0.006) (0.023) (0.168) (0.042)
Married no spase -0.156 -0.011 -0.024 -0.044 -0.058 -0.017 -0.132%* -0.017 0.865**
(0.257) (0.055) (0.086) (0.054) (0.086) (0.072) (0.037) (0.147) (0.384)
Separated -0.160 -0.019 -0.090 0.008 -0.228*** -0.129** -0.059 -0.148 -0.135
(0.171) (0.042) (0.061) (0.044) (0.070) (0.061) (0.047) (0.120) (0.274)
Divorced 0.001 0.073** 0.003 0.015 0.032 0.005 0.004 -0.125 -0.215 -0.074
(0.068) (0.032) (0.047) (0.030) (0.040) (0.026) (0.023) (0.082) (0.327) (0.170)
Widowed 0.056 -0.066 0.071 0.025 0.006 -0.003 -0.046 0.231 -0.687 0.161
(0.130) (0.054) (0.114) (0.065) (0.084) (0.042) (0.038) (0.147) (0.603) (0.471)
Never Married -0.098 0.013 -0.067 -0.038 -0.103** 0.012 -0.020 -0.246%** -0.268 -0.277
(0.089) (0.030) (0.046) (0.033) (0.046) (0.035) (0.020) (0.082) (0.550) (0.213)
6-10 years in US -0.185 -0.002 0.057 -0.068 -0.046 0.152** -0.014 -0.035 -0.843 0.007
(0.177) (0.062) (0.116) (0.077) (0.106) (0.075) (0.046) (0.125) (1.290) (0.286)
11-15 years in US -0.228 0.081 0.070 -0.003 0.054 0.182** 0.070 -0.068 0.421 -0.450*
(0.172) (0.057) (0.109) (0.073) (0.099) (0.076) (0.045) (0.118) (1.005) (0.257)
16-20 years in US -0.118 0.115* 0.075 -0.016 0.063 0.280*** 0.097** 0.042 0.267 0.026
(0.169) (0.055) (0.106) (0.072) (0.099) (0.075) (0.044) (0.116) (1.188 (0.248)
21+ years in US -0.151 0.167** 0.211* 0.068 0.165* 0.286*** 0.174%** 0.104 -0.227 -0.010
(0.146) (0.053) (0.106) (0.071) (0.097) (0.071) (0.044) (0.114) (0.856) (0.242)
Middle School -0.316 0.002 0.065 -0.143 0.004 -0.096 -0.074 0.273 0.164
(0.685) (0.044) (0.094) (0.120) (0.155) (0.136) (0.057) (0.508) (0.321)
High School Drop -0.439 0.012 0.050 -0.018 -0.090 -0.034 0.038 0.197 1.476 0.050
(0.646) (0.047) (0.097) (0.118) (0.152) (0.140) (0.057) (0.489) (1.255) (0.355)
High School Dgree -0.120 0.174%** 0.194** 0.028 0.109 -0.015 0.100** 0.345 0.745 0.226
(0.627) (0.043) (0.087) (0.111) (0.139) (0.131) (0.049) (0.452) (0.851) (0.273)
Some College 0.193 0.314%** 0.346*** 0.241** 0.277* 0.225* 0.355*** 0.567 0.498 0.590**
(0.626) (0.045) (0.087) (0.111) (0.139) (0.131) (0.049) (0.451) (0.812) (0.281)
Graduate Degree 0.428 0.635*** 0.535%** 0.535%* 0.513*** 0.516** 0.659*** 0.699 0.823 0.539*
(0.626) (0.058) (0.097) (0.113) (0.141) (0.132) (0.049) (0.451) (0.848) (0.305)
MasteOs Degree 0.584 0.676** 0.664*** 0.731%* 0.734*** 0.623** 0.838*** 0.904** 1.062 0.948**
(0.627) (0.085) (0.130) (0.119) (0.148) (0.134) (0.052) (0.455) (0.859) (0.396)
Professional or PhD 0.549 0.770%** 0.465*** 0.718** 0.658*** 0.757** 1.004%*** 1.383** 1.789* 1.271*
(0.632) (0.118) (0.151) (0.126) (0.158) (0.137) (0.055) (0.459) (0.968) (0.517)
Constant 2.084*** 1.549%*x 1.078** 1.070%** 1.473%* 1.417%* 1.214%*x 1.600** 2.027 2.347%
(0.778) (0.151) (0.261) (0.209) (0.271) (0.211) (0.115) (0.631) (2.340) (0.960)
Observations 705 4,928 1,684 4,105 2,155 5,445 11,538 671 48 151
R-squared 0.162 0.083 0.111 0.140 0.130 0.137 0.187 0.198 0.286 0.242

Standard errors in parentheses
*kk p<001’ *% p<005’ * p<01
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Table 2.11 Regression estimates by birthplace for male immigrants, 1990

€0 @) ® (4) ®) ®) () (8 © (10)

VARIABLES Canada Mexico C America  Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.109*** 0.033** 0.015* 0.033*** 0.035** 0.057** 0.071%** 0.027 0.115 0.065***
(0.017) (0.004) (0.009) (0.009) (0.011) (0.009) (0.007) (0.028) (0.079) (0.015)
Age-square -0.001*** -0.000%*** -0.000 -0.000%*** -0.000*** -0.001*** -0.001*** -0.000 -0.001 -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Number of children 0.009 -0.005 0.016 0.003 0.027* 0.023* 0.010 -0.014 0.106 -0.018
(0.022) (0.005) (0.012) (0.013) (0.014) (0.012) (0.009) (0.031) (0.121) (0.021)
Married nospouse -0.200 -0.206*** -0.111* -0.196%*** -0.203*** -0.174%* -0.149%** -0.235* 0.215 -0.184**
(0.237) (0.021) (0.048) (0.056) (0.060) (0.060) (0.035) (0.126) (0.742) (0.072)
Separated -0.267 -0.110%** -0.101 -0.091 -0.134* -0.181* -0.140* -0.068 -0.066 -0.101
(0.181) (0.040) (0.065) (0.066) (0.076) (0.087) (0.076) (0.138) (0.548) (0.108)
Divorced -0.176** -0.067* 0.004 -0.086* -0.104* -0.139%** -0.056 -0.043 -0.285 -0.319%*
(0.085) (0.038) (0.066) (0.052) (0.062) (0.051) (0.051) (0.149) (0.374) (0.090)
Widowed 0.595 -0.127 -0.085 -0.012 -0.032 0.018 -0.140 0.107 0.006
(0.666) (0.081) (0.267) (0.142) (0.171) (0.191) (0.157) (0.563) (0.220)
Never Married -0.189%** -0.142%** -0.151%* -0.167** -0.136*** -0.156*** -0.108*** -0.132 -0.016 -0.188***
(0.072) (0.017) (0.034) (0.039) (0.042) (0.037) (0.026) (0.082) (0.297) (0.061)
6-10 years in US 0.063 0.070%** 0.154** 0.085** 0.101** 0.057* 0.082*** 0.011 0.247 -0.011
(0.084) (0.017) (0.029) (0.037) (0.036) (0.034) (0.020) (0.069) (0.275) (0.053)
11-15 years in US 0.009 0.186*** 0.267** 0.160*** 0.151%* 0.127** 0.151%** 0.175* 0.284 0.011
(0.081) (0.018) (0.041) (0.045) (0.047) (0.038) (0.026) (0.093) (0.273) (0.059)
16-20 years in US 0.049 0.220%** 0.294** 0.229*** 0.192%* 0.086** 0.251%** 0.128 0.512 0.103
(0.088) (0.021) (0.057) (0.045) (0.050) (0.042) (0.038) (0.127) (0.359) (0.071)
21+ years in US -0.081 0.371%** 0.406*** 0.215%** 0.346** 0.142%* 0.347*** 0.044 0.129 0.019
(0.063) (0.023) (0.061) (0.045) (0.051) (0.034) (0.046) (0.155) (0.387) (0.076)
Middle School -1.272%x 0.010 -0.050 0.052 0.077 0.023 -0.021 0.007 -0.189**
(0.394) (0.020) (0.048) (0.076) (0.113) (0.097) (0.058) (0.386) (0.093)
High School Drop -1.260%** 0.083*** 0.044 0.178** 0.197* 0.179* 0.150* -0.035 -0.037
(0.390) (0.024) (0.054) (0.079) (0.115) (0.102) (0.060) (0.371) (0.100)
High School Degree -1.010%** 0.146*** 0.038 0.272%** 0.227** 0.172* 0.252%** 0.293 -0.585 0.027
(0.386) (0.023) (0.049) (0.073) (0.108) (0.094) (0.049) (0.254) (0.558) (0.092)
Some College -1.007%** 0.223*** 0.205** 0.402*** 0.325%* 0.346** 0.389*** 0.273 -0.457 0.090
(0.385) (0.028) (0.053) (0.076) (0.109) (0.094) (0.049) (0.248) (0.553) (0.095)
Graduate Degree -0.805** 0.352%** 0.328** 0.455*** 0.503** 0.526** 0.667*** 0.421* -0.176 0.373**
(0.386) (0.049) (0.071) (0.089) (0.113) (0.096) (0.048) (0.248) (0.537) (0.109)
MasterOs Degree -0.863** 0.417*** 0.365** 0.739*** 0.439%* 0.652%* 0.772%** 0.418* -0.162 0.661**
(0.392) (0.077) (0.101) (0.120) (0.124) (0.099) (0.051) (0.251) (0.582) (0.142)
Professional or PhD -0.647* 0.438*** 0.247* 0.605*** 0.714%* 0.633** 0.868*** 0.799** -0.523 0.292*
(0.390) (0.067) (0.112) (0.119) (0.121) (0.100) (0.054) (0.257) (0.577) (0.166)
Constant 1.286** 1.162%* 1.525%** 1.157%** 1.108*** 0.870*** 0.365*** 1.225** 0.209 0.787**
(0.525) (0.084) (0.174) (0.197) (0.232) (0.197) (0.138) (0.583) (1.558) (0.288)
Observations 858 10,969 2,396 2,622 2,038 3,909 6,824 743 112 1,356
R-squared 0.197 0.099 0.121 0.094 0.137 0.133 0.195 0.114 0.206 0.121

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.12 Regression estimates by birthplace for female immigrants, 1990

)] () 3) “) (%) (6) @) (®) ©) (10)
VARIABLES Canada Mexico C America Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.064*** 0.019%** 0.021%** 0.036%** 0.001 0.035%** 0.038%** 0.033 0.139%* 0.001
(0.016) (0.007) (0.010) (0.009) (0.012) (0.008) (0.007) (0.034) (0.057) (0.016)
Age-square -0.001*** -0.000** -0.000** -0.000*** -0.000 -0.000%** -0.000%** -0.000 -0.002%* 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Number of children -0.058*** 0.010 -0.027** 0.005 0.005 -0.013 0.010 -0.031 -0.106 0.003
(0.022) (0.007) (0.013) (0.011) (0.016) (0.012) (0.009) (0.029) (0.066) (0.019)
Married no spouse 0.257 -0.014 -0.189*** -0.127** -0.181%* 0.051 -0.035 -0.310* 0.530 0.009
(0.296) (0.049) (0.063) (0.056) (0.079) (0.076) (0.042) (0.185) (0.495) (0.091)
Separated -0.047 -0.011 -0.046 0.026 -0.037 -0.062 -0.051 -0.131 -0.260 -0.297%**
(0.138) (0.040) (0.054) (0.052) (0.073) (0.069) (0.063) (0.131) (0.336) (0.108)
Divorced 0.010 0.036 -0.045 -0.001 0.004 0.023 -0.017 0.159 0.438%* -0.071
(0.063) (0.042) (0.054) (0.040) (0.060) (0.038) (0.045) (0.142) (0.209) (0.097)
Widowed -0.066 0.038 -0.050 -0.100 0.019 0.037 0.085 -0.456 1.043 -0.155
(0.131) (0.056) (0.083) (0.079) (0.115) (0.062) (0.061) (0.387) (0.715) (0.146)
Never Married 0.056 -0.043* -0.126%*** -0.067* -0.034 0.068* 0.017 -0.056 -0.060 -0.050
(0.070) (0.026) (0.036) (0.035) (0.046) (0.037) (0.027) (0.096) (0.207) (0.063)
6-10 years in US -0.111 0.062%* 0.142%%* 0.048 0.150%** 0.101%** 0.146%** 0.044 0.033 -0.012
(0.081) (0.028) (0.034) (0.035) (0.043) (0.037) (0.023) (0.081) (0.206) (0.060)
11-15 years in US 0.124 0.123%%* 0.245%%* 0.185%** 0.280%** 0.170%** 0.258%** 0.075 0.163 0.091
(0.083) (0.029) (0.043) (0.043) (0.055) (0.041) (0.029) (0.109) (0.207) (0.072)
16-20 years in US 0.044 0.195%%* 0.392%%* 0.202%** 0.297%** 0.155%** 0.268%** -0.022 -0.091 0.042
(0.084) (0.032) (0.055) (0.042) (0.058) (0.040) (0.038) (0.124) (0.191) (0.083)
21+ years in US -0.041 0.232%%* 0.442%%* 0.173%%* 0.210%** 0.175%** 0.362%** 0.150 0.178 0.091
(0.067) (0.034) (0.061) (0.042) (0.056) (0.034) (0.046) (0.165) (0.212) (0.079)
Middle School 0.052 -0.012 -0.041 -0.072 0.125 -0.014 -0.043 -0.143 -0.066
0.411) (0.034) (0.059) (0.077) (0.127) (0.097) (0.057) (0.700) (0.106)
High School Drop -0.046 0.077* -0.005 0.026 0.153 0.095 0.021 -0.024 0.124 0.025
(0.396) (0.040) (0.066) (0.079) (0.129) (0.104) (0.062) (0.670) (0.717) (0.114)
High School Degree 0.124 0.159%** 0.112* 0.174%* 0.230* 0.128 0.127** 0.599 0.029 0.136
(0.391) (0.038) (0.060) (0.074) (0.120) (0.093) (0.052) (0.645) (0.668) (0.102)
Some College 0.346 0.271%%* 0.203%** 0.355%%* 0.332%%* 0.279%** 0.208%** 0.622 0.292 0.319%**
(0.391) (0.042) (0.063) (0.076) (0.120) (0.094) (0.053) (0.643) (0.676) (0.104)
Graduate Degree 0.499 0.499%** 0.415%%* 0.580%** 0.530%** 0.504%** 0.569%** 0.801 0.369 0.619%**
(0.393) (0.074) (0.087) (0.085) (0.126) (0.097) (0.052) (0.644) (0.675) (0.115)
Master’s Degree 0.692* 0.984*** 0.377%%* 0.665%** 0.667*** 0.558%** 0.639%** 0.784 0.466 0.792%%**
(0.400) (0.161) (0.139) (0.120) (0.146) (0.103) (0.059) (0.651) (0.710) (0.162)
Professional or PhD 0.614 0.001 0.324%** 0.665%** 0.709%** 0.711%** 0.789%** 0.661 0.434 0.723%%*
(0.407) (0.122) (0.152) (0.124) (0.156) (0.109) (0.071) (0.664) (0.736) (0.194)
Constant 0.587 1.134%%* 1.280%** 0.988*** 1.494%%** 0.974%** 0.904%** 0.697 -0.542 1.697%**
(0.492) (0.131) (0.190) (0.185) (0.251) (0.180) (0.140) (0.831) (1.186) (0.318)
Observations 990 5,205 1,817 2,366 1,634 3,413 5,073 368 114 937
R-squared 0.116 0.056 0.109 0.134 0.080 0.092 0.154 0.130 0.245 0.123
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Table 2.13 Regression estimtes by birthplace for male immigrants, 2000

(1) (2) 3) (4) (5) (6) (7) (8) 9) (10)
VARIABLES Canada Mexico C America  Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.125%* 0.030*** 0.033*** 0.037** 0.034*** 0.058*** 0.056*** 0.026* 0.061 0.068*
(0.016) (0.003) (0.008) (0.008) (0.010) (0.008) (0.006) (0.015) (0.058) (0.035)
Age-square -0.001*** -0.000*** -0.000%*** -0.000%*** -0.000%*** -0.001*** -0.001*** -0.000 -0.001 -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000 (0.000) (0.000) (0.001) (0.000)
Number of children -0.008 0.018*** 0.011 0.019* 0.036*** -0.009 0.002 -0.006 0.115* -0.042
(0.022) (0.004) (0.010) (0.011) (0.014) (0.011) (0.008) (0.020) (0.069) (0.038)
Married no spouse -0.085 -0.161** -0.158*** -0.152%** -0.169*** -0.216%*** -0.167*** -0.208*** -0.878* -0.239
(0.133) (0.015) (0.038) (0.045) (0.049) (0.054) (0.030) (0.068) (0.485) (0.247)
Separated -0.262 -0.124%* -0.156%** -0.029 -0.062 -0.090 0.036 -0.175 1.452% -0.591**
(0.189) (0.026) (0.054) (0.054) (0.074) (0.072) (0.070) (0.109) (0.673) (0.280)
Divorced -0.319%* -0.042 -0.098* -0.057 -0.116** -0.164*** -0.109** -0.097 -0.518 -0.260
(0.082) (0.026) (0.054) (0.043) (0.057) (0.043) (0.044) (0.082) (0.364) (0.197)
Widowed 0.505 -0.113* -0.118 0.069 0.378** -0.179 -0.167 -0.171 0.942
(0.430) (0.056) (0.134) (0.144) (0.183) (0.155) (0.136) (0.263) (0.657)
Never Married -0.069 -0.128** -0.137%** -0.097*** -0.132%** -0.113%* -0.115%** -0.218*** 0.007 -0.314**
(0.065) (0.012) (0.027 (0.034) (0.038) (0.031) (0.023) (0.055) (0.186) (0.150)
6-10 years in US 0.021 0.078*** 0.127*** 0.092%** 0.104*** 0.081*** 0.011 0.116** -0.336* 0.114
(0.062) (0.012) (0.029) (0.032) (0.035) (0.027) (0.019) (0.047) (0.202) (0.140)
11-15 years in US -0.105 0.120%** 0.161*** 0.141%* 0.160*** 0.207** 0.103*** 0.164*** -0.212 0.260*
(0.077) (0.013) (0.030) (0.035) (0.038) (0.034) (0.023) (0.061) (0.221) (0.149)
16-20 years in US -0.154* 0.156*** 0.190%** 0.148** 0.259*** 0.206*** 0.092*** 0.165** -0.088 0.072
(0.093) (0.015) (0.034) (0.036) (0.048) (0.040) (0.027) (0.074) (0.305) (0.158)
21+ years in US -0.167** 0.234*** 0.243*** 0.289** 0.272%** 0.251%** 0.183*** 0.252%** -0.519** 0.496***
(0.061) (0.015) (0.044) (0.038) (0.049) (0.032) (0.030) (0.080) (0.204) (0.163)
Middle School 0.735 -0.022 0.013 -0.093 0.131 -0.033 -0.058 0.274 -0.559 -0.106
(0.569) (0.015) (0.036) (0.070) (0.100) (0.106) (0.061) (0.192) (1.303) (0.368)
High School Drop 0.715 0.027 0.043 0.010 0.221** -0.073 0.039 0235 -0.156 -0.095
(0.535) (0.017) (0.040) (0.069) (0.104) (0.105) (0.059) (0.205) (0.981) (0.358)
High School Degree 0.851 0.100%** 0.163*** 0.024 0.181* 0.044 0.096* 0.423*** -0.035 -0.081
(0.527) (0.016) (0.037) (0.065) (0.094) (0.096) (0.052) (0.147) (0.938) (0.334)
Some College 1.022* 0.176*** 0.232*** 0.159** 0.280*** 0.214** 0.304*** 0.419*** 0.339 -0.093
(0.526) (0.020) (0.042) (0.067) (0.095) (0.097) (0.052) (0.145) (0.940) (0.339)
Graduate Degree 1.262** 0.346*** 0.382*** 0.324%* 0.609*** 0.548%** 0.720*** 0.617*** 0.435 0.262
(0.526) (0.034) (0.060) (0.076) (0.099) (0.097) (0.051) (0.145) (0.932) (0.367)
MasterOs Degree 1.287** 0.445%** 0.572%** 0.438** 0.935*** 0.627** 0.925*** 0.747*** 0.404 1.123
(0.529) (0.061) (0.107) (0.106) (0.108) (0.098) (0.053) (0.152) (0.947) (0.709)
Professional or PhD 1.327** 0.243*** 0.476*** 0.313** 0.627*** 0.584*** 0.874*** 0.866*** 0.635 -0.524
(0.530) (0.051) (0.099) (0.090) (0.107) (0.099) (0.055) (0.156) (0.942) (0.551)
Constant -0.737 1.580%** 1.490%** 1.516%** 1.433%** 1.219%*= 1.167*** 1.578** 1.237 1.344*
(0.623) (0.060) (0.141) (0.171) (0.203) (0.179) (0.126) (0.328) (1.481) (0.788)
Observations 1,180 23,697 4,598 3,720 3,062 5,620 9,890 1,527 190 180
R-squared 0.169 0.069 0.082 0071 0.136 0.143 0.213 0.120 0.200 0.206

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Table 2.14 Regression estimates by birthplace for female immigrants, 2000

1 () (3) “) (5) (6) @) (®) ©) (10)
VARIABLES Canada Mexico C America  Caribbean S America Europe Asia Africa Aus & NZ Others
Age 0.070%** 0.017%%* 0.003 0.018** 0.044%%** 0.059%** 0.029%** 0.040%** 0.122%* 0.097**
(0.015) (0.005) (0.010) (0.009) (0.011) (0.007) (0.006) (0.017) (0.048) (0.049)
Age-square -0.001*** -0.000*** -0.000 -0.000* -0.001%** -0.001*** -0.000%** -0.000* -0.001** -0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.001) (0.001)
Number of children -0.063%** 0.001 0.001 0.014 -0.016 -0.047*** -0.021%** 0.025 -0.159** -0.015
(0.021) (0.005) (0.011) (0.011) (0.016) (0.011) (0.008) (0.018) (0.075) (0.050)
Married no spouse -0.135 -0.001 -0.007 -0.018 0.031 -0.074 -0.006 0.030 -0.229 0.150
(0.178) (0.031) (0.062) (0.048) (0.070) (0.058) (0.036) (0.078) (0.388) (0.266)
Separated -0.046 -0.005 -0.029 -0.076 -0.069 -0.043 -0.005 0.004 0.161 0.661**
(0.137) (0.027) (0.048) (0.047) (0.065) (0.062) (0.058) (0.094) (0.547) (0.304)
Divorced 0.114* 0.026 -0.050 -0.017 -0.018 0.042 0.081%* -0.043 0.094 0.430
(0.062) (0.030) (0.049) (0.040) (0.056) (0.033) (0.036) (0.078) (0.179) (0.262)
Widowed 0.112 -0.047 -0.153* -0.028 0.096 0.082 0.004 -0.045 -0.098 -0.323
(0.182) (0.049) (0.088) (0.079) (0.112) (0.064) (0.055) (0.162) (0.577) (0.567)
Never Married -0.021 -0.032* -0.050 -0.010 0.005 0.056* -0.054** 0.037 -0.365%* 0.128
(0.061) (0.018) (0.033) (0.034) (0.041) (0.031) (0.023) (0.056) (0.183) (0.175)
6-10 years in US -0.003 0.040%* 0.024 0.119%** 0.123%** 0.120%** 0.143%*%* (. 161%** 0.166 0.510%**
(0.062) (0.019) (0.040) (0.034) (0.039) (0.028) (0.020) (0.050) (0.173) (0.187)
11-15 years in US -0.055 0.074%%* 0.149%** 0.186%** 0.145%** 0.225%%* 0.209%** 0.057 0.128 0.112
(0.072) (0.020) (0.040) (0.038) (0.044) (0.035) (0.025) (0.065) (0.191) (0.209)
16-20 years in US -0.058 0.094*** 0.095%* 0.261%** 0.234%%* 0.173%%* 0.173%** 0.050 -0.071 0.239
(0.085) (0.024) (0.045) (0.041) (0.055) (0.039) (0.029) (0.080) (0.234) (0.214)
21+ years in US -0.128%* 0.149%** 0.181%** 0.296%** 0.274%%* 0.256%** 0.260%** 0.095 -0.128 0.710%**
(0.061) (0.022) (0.055) (0.042) (0.058) (0.031) (0.032) (0.087) (0.222) (0.195)
Middle School -0.292 -0.042* -0.026 -0.002 -0.511%** 0.037 0.013 -0.031 0.024
(0.693) (0.024) (0.050) (0.080) (0.117) (0.121) (0.056) (0.227) (0.503)
High School Drop -0.187 -0.009 0.033 -0.013 -0.359%** 0.123 0.010 0.057 0.529 0.003
(0.667) (0.027) (0.055) (0.080) (0.123) (0.124) (0.058) (0.214) (0.624) (0.481)
High School Degree -0.118 0.071%** 0.053 0.123* -0.265%* 0.164 0.115%* 0.103 0.619 0.376
(0.659) (0.026) (0.050) (0.075) (0.108) (0.111) (0.048) (0.182) (0.551) (0.457)
Some College 0.136 0.247%%* 0.213%** 0.271%%* -0.141 0.328%%* 0.279%** 0.280 0.436 0.162
(0.658) (0.030) (0.055) (0.077) (0.109) (0.112) (0.049) (0.182) (0.544) (0.466)
Graduate Degree 0.314 0.392%%* 0.339%** 0.502%** 0.133 0.647%%* 0.612%**  (.523%%* 0.826 0.694
(0.658) (0.046) (0.074) (0.084) (0.112) (0.113) (0.048) (0.184) (0.550) (0.506)
Master’s Degree 0.462 0.610%** 0.484%** 0.660%** 0.422%%* 0.639%** 0.803%** 0.471%* 1.104* 1.256**
(0.660) (0.093) (0.129) (0.111) (0.126) (0.114) (0.052) (0.190) (0.582) (0.620)
Professional or PhD 0.488 0.258%%* 0.441%** 0.343%%* 0.132 0.614%** 0.803***  (.580%** 0.787
(0.662) (0.067) (0.124) (0.110) (0.125) (0.117) (0.057) (0.202) (0.577)
Constant 1.081 1.569%%* 1.888%** 1.540%** 1.516%** 0.860%** 1.487%** 1.160%** -0.227 0.129
(0.721) (0.094) (0.181) (0.186) (0.241) (0.182) (0.125) (0.349) (1.019) (1.016)
Observations 1,049 10,318 2,795 3,127 2,284 4,728 7,600 1,006 154 147
R-squared 0.121 0.039 0.042 0.081 0.113 0.119 0.162 0.117 0.228 0.264

Standard errors in parentheses

*4% n<0.01, ** p<0.05, * p<0.1
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Chapter 3 - Rural Road Closure: Tale of Three Counties

Introduction

It is well known fat thatthe road network is a backbone of transportatioths United
States. Roads became an important pathe transportationsystemat the beginning of 20
century. Development dhe automobile sector playea very important role in this shift fra
railroad andwvater transport to roads as a main mode of transportafieeUnited States has the
highest road miles in the world and has maintained continued focus on the developthent of
highway infrastructure

Roadsgenerateobvious benefits likenew marketsand lowertransportatiorcostsbut it
also has major socieconomic impacts. Roads have helped in reducing the mobility gap, made
the human and livestk migration possible and easyhére isalsoincreased competition and
goods and servicesahe become cheaper and above all more accessible. Fothesroral road
network started itthe early 20" century, with the cry of Oget the farmers out of mud.O Finally,
congress passed the Fedam Road At of 1916. Since then, rural raadeceived geater
attention and eventually one of the greatest road networks was built.

However, the lack of funds for maintenancehaexisting road network has taken its toll
on rural roads. The majority dlie existing rural road network was designed and buailthe
early 1900s with focus on the conditions present at thed. tAt that time, theoadusage was
very heavy asfarmers and rural residents needed roads to get access to their farms, schools,
worship places, community centers, and markets. Now, ¢én@ographics and usage of these

roads have changed significanti/hen the Kansas county road grid system was conceptualized,
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the users werdarge in number operatingmall vehicles. However, today the average size of
Kansas farmis more than 700 acres cparal to around 300 acres and 375 acres in 1940 and
1950 respectively (Kansas Statistical Abstract 2010). Similarky,sthe of vehicles used in
farminghas changed dramatically. Now, more and more farms haveasenindem axle trucks
using the rural r@ads and farmers use these heavy vehicles oegular basis. Alsograin
elevators have increas@tthese highly agriculturally productive rural counties and thus traffic
on rural roaddo and from the elevators hasso increased. Cattle feedlots arethap major
contributor of heavy vehies on the cunty roads. There are about 200 cattle feedlots in Kansas
of which roughly 30% have capacity of 16000 or more (Kansas Farm Facts 2010). These factors
have put a lot of pressure on the rural roads that n@relesiged for such heavy vehiclesd

have resulted irfbroken road surfaces, making the radmhgerous for userd\lso, since the
design of the road system is very old, mostha&fcounty roads have narrow lanes and narrow
road widths. large farm vehi@s using these roadsot only create safety problems but also
create overall rideability problems.

Another big issue igleclining rural county populatiorRural @unty population has
steadily declined ithelastseveraldecads andfuture projections ab indicatenegative growth.
Declining population affects maintenanakthe rural roads in two ways. Firséss population
means shrinking tax base and secondly, government will not gimetypto the counties with
fewer people. Combining all of thebave factorsthere is ahuge rural road network wth
unsustainable level of usaged no or less thaiequired money to invest maintenance.

Kansas has the third largest public road networthe entire nation (KDOT 201Quick facs)
with more than 9% of the roadsclassified as rural. About offeurth of the total bridges are

functionally obsoleteor structurally deficient. Manwf the rural road miles are not good
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condition Kansashas about 20 people per public road mile (KDOT 2012 quick faite)rural
road systenallows Kansas to providaéigh accessibility for the residents. However, this is also a
burden as KansasOs population islarge enough to support infrastructure maintenances via
taxes or other measures. Also, the declining rurglufaion adds to the pblem of raising
capital for road maintenanceMany of the rural counties are not able to undertake the
maintenance and rebuildingrgpects that are required on amgent basis due to financial
constraints. A recent recession aseased financial problems tife counties anthe priorities
of federal andstate government does not include investmetitemural road network. President
Obama in his2012 state of union address acknedged this problem and sai@WeOve got
crumbling roads and bridgesEO, which needs immediate attention. However, the six priority
goalsof the administration do not include investingtie rural road network. There i relief
in sight from the state govanent as state governmemt® stressed and redng their budgets.
In the given scenario, reducing the road network might be a viable option for counties.

This paper evaluates the cost and benefit of reducingutiaé road network by closing
the chosen low volume road segments in three selected iKaosaties. This essay draws data
from the primary data collected for the Kansas Department of Transportation funded project,
OThe Economics of Potential Reduction of the Rural Road System in KansasO. Three Kansas
counties were chosen for this projecto®n County (northeast Kansas), Pratt County (south
central Kansas), and Thomas Coumntgr(hwest Kansas). The selection of counties is based on
many factors, such as agricultural outp@ographic variation, aneariations in county size and
population dasity. The three selected counties are different from each other in geographical
location, area, and population density but are leading counties in terms of agricultural production

in their respective region. Brown County has about 570 square miles sipohaation density
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of 17.5 peopleper mile. Pratt County hag35 square miles with population density of 13.1
people pesquaremile. Thomas County is the biggesiunty amonghe three with total area of
1075 square miles and population density of 7eépte persquaremile (2010 projections,
Kansas Statistical Abstract 2010).

As mentioned earlier, Kansas haarge rural road networkhowever, Kansas doesnOt
have the best quality of roads. About 70% of total public road miles in Kansas, which is about
100,000 miles, are not even paved (Kansas Department of Transportation, January 2012).
Previous esearch has focused a lotromal road network issueklowever, we do not find many
papers on rural Kansas. Algbe majority of the previous research hasused on the technical
aspects rather than so@aonomic aspects and impact of closure of rural roads. A biutlye
South Dakota Deptament of Transportationompareé the cost of different types obadsurface
to decide which type is more economicaheTstudytook into account varioufactors such as
local traffic conditionsandavailability of raw materials in the area to name few. Using life cycle
cost analysisthe study aimed to provide simple decision making tools to engineers about when
to maintin, upgrade, or downgrade road surface (Babcock et. al. 2011).

Providing maintenance on low volume roadsot optimal from the welfare point of
view if as a resulhot all high volume roads aeslequatelynaintained. Consolidatioof the road
systemis one of the cost saving and efficient opsaimathas been discussed in the literature.
The total maintenance cost can be minimized by as much as 50% if consolidation is considered
(Deller, et. al 1988). Their findings suggesesence oéconomics okcope in the provision of
rural roadsas there is a similarity in output§hey went on to make bigger policy suggestions
such as local government reorganization and other consolidation arrangements. Hthwever,

authors refrain from making comments on t@ministrative problems associated with the
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broader consolidatior{Bish, 1977) also recommends consolidation and ptingmins because
of greater efficiency as a motivation tm &do. However, 1 is not practicallyfeasible to
consolidate administratiarisdictions

Rural road abandonment is certainly not a new topic in policyteebawever, given the
political sensitivity of this topic, this is natften discussedOne of the seminal papers on this
topic isHamlett and Baume]1990) The aiuthors hae done empirical analysis to suggest how
abandonment could translate into greater savingsoionties Thar modelis comprehensive but
uses the old and outdated DijkstraOs algorithm to determine the shortestrawutené
destination to other. Arleershortcoming of the study is the wihe authors have identified the
candidates for abandonmeiitiey identified the abandonment process with the input from the
County engineers. This could be a good starting point but without having the actual ADT on the
roads the selection is likely to be biased. Similarly, (Hartwig, 1982) sugglestdonment is a
viable technique for cost saving but his study also suffers from the problems explained above.

This paper with the help of primary data analysis attemptii the existing gap in the
literature of rural road abandonment. The main purposéisfstudy is to provide aule of
thumbfor county decisions to close rural road®stimate the ecmmic impact ofclosing the
selected aunty roads through ceberefit analysis usinghe dynamic simulation technique of
TransCAD(www.caliper.com/tcovu.htm)

The rest of the paper is organized as followse ntroduction is followed by description
of the data and methodology used in this research followed by re$hksinal section of the

paper concludes.
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Data and Methodology

For the current study we have made extensive usew$portation planning software
TransCAD. TransCAD is Geographic Informati@®@ystem (GIS) softwaravidely used in
academia to analyzeatnsportation datalTransCAD also hawery good map creating and
analyzing abilities and it was very much required in our study as we are using network distance
and travel time models. TransCAD is also used widely for rerouting the traffic. Maps created
with the help of TransCAD were used primarily for selecting the segrmokrdads to deletand
to reroute the traffic oto analternative road.

In every county we have selected 10 roads as a potential candidate for closure. Selection
of roads for closuresibased on many factors but the most ingrcriteria wassolume of
traffic on these roads. We chose low volume roads i.e. roads with less ADT for simulated
closure. Road segments providitige only access to any property are not considered for
simulatedclosure.

We divided this process into 3 stages, in first stage we identified roads that were low
volume and were not single access roads to any destination. Secondly, we identified roads that
will have impactbecause of the road closurevge assumed thdy closinga road, in most cases
traffic on parallel roaslincreasesFinally, we rerouted thieaffic of theclosedsegment to see the
impact on other roads after the candidate road is deletedlienetwork

We have chosen 3 countiesdansas asur study area. These counties are different from
each other in various aspects and at the dame are very typicabf Kansasrural counties
Primary data has been collected through the mail in survey method feorar#i residents in
eachcounty.

We dso gatheed data on the volume of grareceivedand fertilizerdelivered fromgrain

elevators operating in the study ar&ain elevators plaa very important role in theoanty, as
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the volume of vehicles operatingand out otthe faility is largethus puttingoressure on roads.
Data from grain elevator mangers are obtaiwgtli questionnaireslong witha short personal
interview.

We also interviewedoad sypervisors and thefill ed out two detaiked questionnairg in
which we sought information ottne cost to maintain and construct various types of reagds
gravel, chip seal, dirt etcSurveys for road supervisors wedévided into four partseekng
information on the maintenance activities undertaken in the comfdymation on construction
and reconstruction costandthe specific types of treatment given to gravel or pavedsroad
the second survey we ask questions spatiji@bout the county roads such as how many miles
of roads thesupervisor is responsibfer. We also ask supervisoto rank the roads from being
very good to very poor. Though the ranking is vembjective in naturat reflects the
supervisorOs pertiEm of general roads conditioWe used these rankings with the data on
constuction/maintenance done in theunty to infer the need and availability of funds. In the
survey we asked about the intervals of the construction/reconstruction work undertaken, and
what factors make supervisors decide whether roads need any sort of maintenance.

The information on the travedattern of rural residents comes from the rural resident
survey. Rural residentOs survey is a three and half page survey coadsiogd range of
guestions. Througthis surveywe are able to gather information residents travel pattesand
vehicle owrership In order to maintain the confidentiglibf the respondents we ussection,
range, and township dise household identifying variable or ttep origin. Apart from the basic
information about the kind of vehiclg(residents operate on the coumbads and the level of
use of these county roads we are also able to gather data on the destinations of th€kertrips.

we manually converted those destinations into section, range, and townshigriricordatch
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them with origins.Also, combining thisdestination information, level of use of county roads,
kinds of vehicles used and information on orggiwe are able to generai@n Origin &
Destination (O&D) matrix To createthe O&D matrix we used origin and destination
information along with the numbef average daily trip The most important variable the
O&D matrix is the travitime orthe total time the tripakes from origin to destination. Since we
had information about the length of the trip so in ottkterminethe travel time we use frelow
speed.

Further, we reroaet the traffic after closinghe roads we havehosen. The closure
impacts tle travel time for some residends now the traffic is directed to alternate roads.
TransCAD runs the iterations for all selectéasare candidate4,0 for each aunty in our case.
We identified alternate routes for each of the closunelidates selected in all threeunties.

We have mada few assumptions throughout the study based on our observations. We assume
that any rural resident would usecar or small vehicle for pleasure or grocery trips and semis
and tandem axlguckswill be primarily used for grain hauling. In the survey, rural residents are
asked to indicate their destinations for various modes of transport. However, for caongutat
purpose we have just selected tiye destinatbns in the O&D matrix

One of the most important pad&the study washe cost per mile for various vehicles on
different types of roads. We uaeeport by AASHTO to get these estimates. AASHTO estinsate
provide cost per mile by vehicle type on various road surfaces.

Road supervisorOs estimates of reamtce cost of roads varied byuaty and by year.
This is understandable as sonmumties are close twadraw material sourceand may incur
lower cos$. Also, a year with high snowfdikads to higher maintenance cost as road conditions

deteriorate significantly more than in year with lessvgiall. In order to maintaiconsistency in
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maintenance cost per mile we use average figures from KDOT for csompgiurpose across
counties.

The study usesostbenefit analysis as a primary tool to determine whether roads links
selected for deletion should be removed fromdbenty road systeror not. The cost of road
closure is calculated in terms of extravel time rural residents have travel due to closinthe
selected road links. The benefits are expressed in terms of the avoided maintenance costs of
roads removed from the rural road network. Equation 1 measures the total cost of removing the
selectedinks from the rural road network.

(1) Total Cost = ADT (on road segments considered for simulated closure) x Vehicle

Operating Cost Per Mile x 365 days x Averag&&Miles Traveled / 100

Calculation of total benefits is more straightforward. Totalebé is number of miles
closed multiplied by average maintenance cost per mile. To nilageO&D matrix
computationally manageable we combine all kinds ofksumto one category ankeep 3
categories of vehicles car, pickup, and truckn the final analsis. Also,travel data obtained

from grain elevators is combined with household data and not treated separately.

Results
Brown County
Brown County is divided into 10 townships and each townskipesponsible for
maintaining its designated township roaBsch of the 10 townships has thewn budgetfor
road construction/reconstructioBrown County maintains designateduntyroads. The county
road network is composed of 270.5 miles of asphalt road whereas the township road network

consists of about 53%iles of gravel road and 228 miles of earth road. The total road system in
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Brown County has about 1040 miles including county and townships roads. Brown County is
divided into 3 districts and every district has a road supervisor

As mentioned earlier, wieave 10 candidate roadsr fclosure or abandonment Brown
County. The shortest link @vhave selected for closuiseabout 2 miles long and the longest is
about 7 miles. Tabl8.1 reports the length dhe selected 10 links for deletion. Also, we made
sue that alternate rowdeselected for rerouting consst either similar quality roads or better
roads.

Simulations from the TransCAD suggest thatmost of the cases, closiegch of the
links hasa very limited effect on the alternate routes. TahRreports the changes in the ADT
on alternate routes. Changes in the ADT of alternate routes provide a good crosscheck for
whether these links should be deleted or not. We see that 2 ohkisesklected for deletion
cause dwuge increase in the alternaute traffic. Thus, link 2 and 6 should not be deleted as
removing these links will create congestion on alternate routes. It was decided that after deleting
the link, if ADT of alternate routes experienmeincrease of more than 15 percent then thie lin
should not be removed from the systéxtso, we added another level of analylsisadoptinga
60 ADT rule. It was decided that if removing the road links from the system cause an increase of
60 ADT or more on alternate routes then links should not bewedfrom the road network.
Due to the 60 ADT rule, wkeep links 8 and 9 in the road systeifhus we havea total of 6
links to be deleted from the Brown County road network.

Table 3.3 reports total benefit of removing the links from the road netvik calculate
the benefit of removing links using 2 conservative figures of maintenance cost per mile. We use
$3000 and $4000 as cost per mile mnance. Mesefigures are very conservative aade

derived from the literature omad maintenance. We resto the road maintenandierature to
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arrive atthe maintenanceidure as cost data provided bgunty engineers have larganual
variation Calculating benefits at $3000 per mi;own County is abled save $68,760 every

year and the benefitses t0$91,680 for maintenance cost per mile of $4000. Table 3 provides
the benefits at $3000 and $4000 per mile maintenance for each of the links removed from the
system.

Table 34 shows the extra miles users have to travel when the selected road links are
deleted. On an average, residents are travelling about 2 extra miles for each link deleted from the
network. Table3.5 provides the cost incurred by rural residents due to extra miles travelled.
These cost are calalated for eachvehicle type i.e. cars, piok trucks, and trucks. Vehicle
operating cost per mile on different surfaces is used to calculate the cost figures. The total extra
cost incurred by ra road users is $226,147 whigse six links from the network ardeleted. As
we see this is much highttran the benefits of $68,760 and $91,680 calculated at $3000 per mile
and at $400Qper mile respectively. Theenefitcostratio is 0.30assuming $3000 panmile
maintenance cost and 0.44suming $4000 per mile maintenance cost. This clearly suggests that

there is no room for removing the road links from the Brown County road network.

Pratt County
We selected 10 road links Pratt County for deletion from the road network. Tahle

lists the length of the links selectéithe minimum length selected isl2miles and the maximum
length of the closure candidatie 7 miles with total of 34.3 miles. Tali&% provides the change

in ADT after the closure candidates are deleted from the road network. We followed the same
assumptiorof not deleting the links ithe change in ADT is more than 15 percent or the actual
ADT is more than 60. Only one link out of Has an ADT change greater than 15 percent.

Finally, we keep 9 links as closure candidates. We followed the same methodology of calculating
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cost and benefits. Table 3.7 reports the benefits of $93,810 assuming $3000 maintenance cost per
mile and $125,080 assuming $4000 maintenance cost per mile for total of 31.27 miles deleted
from the road network of Pratt County. Length of extra miles travelled due to road closure is
reported in Table 3.8. Residents are travelling 17.13 miles extra due to closure of 31.27 miles of
the network. Table 3.9 presents the cost of travelling these extra miles by type of vehicle. The
total cost of travelling these extra miles is $94,236. The benefit-cost ratio assuming $3000 per
mile maintenance cost is 0.995 and 1.33 assuming $4000 per mile maintenance cost. Thus,
assuming $3000 as annual per mile maintenance cost, links should not be removed from the road
network. However, if we assume $4000 per mile maintenance cost than links should be removed

from the road network.

Thomas County

We repeat the same exercise for Thomas County and select 10 links as closure
candidates. Thomas County has the largest area and least extensive road network. Table 3.1 lists
the length of links selected in Thomas County as closure candidates. The biggest selected link is
4.05 miles long and the smallest is 1.95 miles. Change in ADT of alternate routes is reported in
Table 3.10. A total of 9 links remain as the closure candidates after applying the 15 percent
change in ADT rule or the actual ADT count greater than 60. The benefit of closing down the
links due to avoided maintenance cost is reported in Table 3.11. The benefit of closing 9 links
assuming $3000 cost per mile maintenance cost is $84,300 and assuming $4000 per mile
maintenance cost, the benefit is $112,400. Table 3.12 reports the additional miles residents have
to travel due to closing the proposed links. When all 9 links are closed 17.72 additional miles are
travelled. The cost of operating the vehicle in the event of road closure is calculated in similar

fashion as calculated for the previous two counties and is $46,385. The benefit-cost ratio is 1.82
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if $3000 per mile maintenance cost is taken into consideration and it goes up to 2.42 if $4000 per
mile maintenance cost is assumed. The benefit-cost ratio clearly indicates that even at $3000 per

mile maintenance cost it is not economically efficient to keep these roads in the network.

Conclusion

Kansas has the third largest public road miles in the country and one of the highest miles
per person. However, Kansas rural counties lack the tax base and fiscal health to support its large
ailing road infrastructure. In the last few decades the structure of agriculture has changed
dramatically. The average farm size is increasing and so is the size of vehicles using the rural
roads. Most of the rural roads and bridges are not capable of handling the heavy vehicles and
farm equipment. Further, declining rural population adds to the problem of eroding financial
base and deteriorating road infrastructure. Counties are not able to find money to maintain
existing roads and build new segments. Therefore, reducing the road network is one option, to
deal with the declining condition of rural county roads.

This paper uses benefit-cost analysis to determine whether some selected links could be
deleted from the road network. We chose 3 counties as the study area differing in geographical
location and population densities but similar in agricultural production.

We report that those rural counties will be able to save money by closing the low volume
roads. In our analysis, we find that Thomas County will be better off by closing the roads and
Brown County will be worse off. We also find that counties with an extensive road network and
relatively higher population density will not be likely to save money from road closure. On the
other hand, counties with a less extensive road network and less population density will be able
to realize some savings from road closure. We suggest that the savings realized should be

utilized to maintain the remaining infrastructure in good condition.
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Tables

Table 3.1 Deleted Links in Counties

Miles | Brown | Pratt | Thomas
Link 1 3.37 | 7.01 1.95
Link 2 3.96 | 3.03 3.02
Link 3 2.04 | 4.08 4.05
Link 4 4 2.11 4.02
Link 5 4 3 3.04
Link 6 444 | 3.01 2
Link 7 3 2.98 3.03
Link 8 2 3.02 2.99
Link 9 495 | 3.03 3.01
Link 10| 6.51 | 3.02 4
Total 38.27 | 34.29| 31.11

Table 3.2 Brown County Traffic Variation on the Alternate Routes (ADT)

Traffic Range Traffic Range
Before Deletion After Deletion ADT Percentage
(ADT) (ADT) Change

Alternate 1 | >100 & <200 >100 & <200 3.47
Alternate 2 | >300 & <400 >300 & <400 19.06
Alternate 3 | >100 & <200 >100 & <200 8.47
Alternate 4 | >400 >400 3.12
Alternate 5 | >300 & <400 >300 & <400 3.25
Alternate 6 | >300 & <400 >400 123.58
Alternate 7 | >400 >400 1.94
Alternate 8 | >400 >400 -1.07
Alternate 9 | >400 >400 -0.77
Alternate 10 | >400 >400 2.95

ADT is Average Daily Traffic
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Table 3.3 Benefits from the Deletion of Selected Links From Brown County

Benefits @ $3000 | Benefits @ $4000 pe

Link Miles | per mile mile
Link 1 3.37 $10,110 $13,480
Link 2 0 0 0
Link 3 2.04 6120 8160
Link 4 4 12000 16000
Link 5 4 12000 16000
Link 6 0 0 0
Link 7 3 9000 12000
Link 8 0 0 0
Link 9 0 0 0
Link 10 6.51 19530 26040
Total | 22.92 $68,760 $91,680

Table 3.4 Extra Miles Traveled Due to Road Closure in Brown County

Distance Traveled Distance Traveled | Extra Miles

Before Link is After Link is Traveled Due to

Deleted Deleted Road Closure
Link 1 337 5.46 2.09
Link 2 0 0 0
Link 3 2.04 4 1.96
Link 4 4 6.02 2.02
Link 5 4 5.99 1.99
Link 6 0 0 0
Link 7 3 5 2
Link 8 0 0 0
Link 9 0 0 0
Link 10 6.51 8.6 2.09

Total 22.92 35.07 12.15
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Closure

Table 3.5 Annual Cost of Operating Vehicles in Brown County After Simulated Road

Average
Operating Number | Extra Miles Total
Vehicle Type | ADT | Cost Per Mile | of Days | Traveled* Cost
Cars 100| 76.5¢ 365 2.025| $56,543
Pickup Trucks 105| 92.3¢ 365 2.025 71,632
Trucks 83| 159.7¢ 365 2.025 97,972
Total Cost $226,147

*The sum of extra miles traveled due to simulated closure for links 1, 3, 4ari 7

10 which is 12.1%livided by 6.

Table 3.6 Pratt County Traff ic Variation on the Alternate Routes (ADT)

Traffic Range Traffic Range

Alternate Before Deletion After Deletion ADT Percentage
Route (ADT) (ADT) Change
1 >100 & <200 >200 & <300 3.86
2 <100 <100 1.35
3 >100 & <200 >100 & <200 1.69
4 >100 & <200 >100 &<200 0.35
5 >100 & <200 >100 & <200 0.23
6 <100 <100 4,72
7 <100 <100 11.76
8 >400 >400 0.55
9 >100 & <200 >100 & <200 1.96
10 <100 <100 40.47
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Table 3.7 Benefits From the Deletion of Selected LinkErom Pratt County

Benefits @ $3,000 per Benefits @ $4,000 per

Link Miles mile ($) mile ($)
1 7.01 21,030 28,040
2 3.03 9,090 12,120
3 4.08 12,240 16,320
4 211 6,330 8,440
S 3 9,000 12,000
6 3.01 9,030 12,040
7 2.98 8,940 11,920
8 3.02 9,060 12,08
9 3.03 9,090 12,120
10 0 0 0

Total | 31.27 93,810 125,080

Table 3.8 Extra Miles Traveled Due to Road Closure in Pratt County

Distance Traveled | Distance Traveled Extra Miles
Before Link is After Link is Traveled Due to

Links Deleted Deleted Road Closure
1 7.01 8.99 1.98
2 3.03 4.97 1.94
3 4.08 5.66 1.58
4 211 3.81 1.7
S 3 4.86 1.86
6 3.01 5.07 2.06
7 2.98 5 2.02
8 3.02 5.03 2.01
9 3.03 5.01 1.98
10 0 0 0

Total 31.27 48.4 17.13
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Table 3.9 Annual Cost of Operating Vehicles in Pratt County After Simulated Road

Closure

Operating Average

Cost Per Number | Extra Miles Total Cost
Vehicle Type | ADT Mile, ¢ of Days | Traveled* %)
Cars 120 76.5 365 1.90 63,663
Pickup Trucks| 27 92.3 365 1.90 17,283
Trucks 12 159.7 365 1.90 13,290

Total Cost 94,236

*The sum of extra miles traveled due to simulated closure of links 1gh@u
which is 17.13livided by 9.

Table 3.10 Thomas County Traffic Variation on the Alternate Routes (ADT)

Traffic Range Traffic Range
Alternate Before Deletion After Deletion ADT Percentage
Route (ADT) (ADT) Change
1 <100 <100 2.88
2 <100 <100 10.72
3 <100 <100 3.05
4 >200 & <300 >200& <300 3.87
S >400 >400 0.65
6 >100 & <200 >100 & <200 0.26
7 >200 & <300 >200 & <300 2.47
8 <100 <100 3.7
9 >300 & <400 >300 & <400 -0.03
10 <100 <100 0.54

ADT: Average Daily Traffic
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Table 3.11 Bendits From the Deletion of Selected Links From Thomas County

Benefits @ $3,000 per | Benefits @ $4,000 per mile

Link Miles mile ($) %)
1 1.95 5,850 7,800
2 3.02 9,060 12,080
3 4.05 12,150 16,200
4 4.02 12,060 16,080
5 3.04 9,120 12,160
6 2 6,000 8,000
7 3.03 9,090 12,120
8 2.99 8,970 11,960
9 0 0 0
10 4 12,000 16,000

Total | 28.1 84,300 112,400

Table 3.12 Extra Miles Traveled Due to Road Closure in Thomas County

Distance Traveled Distance Traveled Extra Miles
Before Link is After Link is Traveled Due to
Link Deleted Deleted Road Closure
1 1.95 3.95 2
2 3.02 5 1.98
3 4.05 5.98 1.93
4 4.02 6 1.98
5 3.04 4.98 1.94
6 2 4 2
7 3.03 4.93 1.9
8 2.99 5 2.01
9 0 0 0
10 4 5.98 1.98
Total 28.1 45.82 17.72
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Table 3.13 Annual Cost of Operating Vehicles in Thomas County After Simulated Road

Closure

Operating Average

Cost Per Number | Extra Miles Total Cost
Vehicle Type | ADT Mile (¢) of Days | Traveled* (%)
Cars 37 76.5 365 1.97 20,353
Pickup Trucks | 15 92.3 365 1.97 9,955
Trucks 14 159.7 365 1.97 16,077
Total Cost 46,385

*The sum of extra miles traveled due to simulated closure of links 1 through 8
link 10 which is 17.72livided by 9.

Table 3.14 Benefit-Cost Ratios of the Three Counties

Benefit-Cost Ratios Assuming Annual Maintenance
Cost of $3000 Per Mile

County | Benefits | Costs Benefit-Cost Ratio
Brown $68,760 $226,147 0.30
Pratt $93,810| $94,236 1.00
Thomas| $84,300, $46,385 1.82

Benefit-Cost Ratios Assuming Annual Maintenance
Cost of $4000 Per Mile

County | Benefits | Costs Benefit-Cost Ratio
Brown $91,680| $226,147 0.41
Pratt $125,080 $94,236 1.33
Thomas| $112,400, $46,385 2.42
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