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ABSTRACT

Easing immigration restrictions for the highly skilled in developed countries portend a future
of increased human capital outflows from developing countries. The myriad consequences of
these developments for developing countries include the direct loss of the fiscal
contributions of these highly skilled individuals. This paper analyzes the fiscal impact of this
loss of talent for a developing country by examining human capital flows from India to the
U.S. The escalation of the emigration of highly skilled professionals from India to the U.S is
examined by surveying evidence on the changing nature of the Indian-born in the U.S. during
the 1990s. The loss of talent to India during the 1990s was dramatic and highly concentrated
amongst the prime-age work force, the highly educated and high earners. In order to estimate
the fiscal losses associated with these emigrants, this paper first estimates what these
emigrants would have earned in India, and then integrates the resulting counterfactual
distributions with details of the Indian fiscal system to estimate fiscal impacts. Two distinct
methods to estimate the counterfactual earnings distributions are implemented: a translation
of actual U.S. incomes in purchasing power parity terms and an income simulation based on
a jointly estimated model of Indian earnings and participation in the workforce. The PPP
methods indicate that the foregone income tax revenues associated with the Indian-born
residents of the U.S. comprise one-third of current Indian individual income tax receipts.
Depending on the method for estimating expenditures saved by the absence of these
emigrants, the net fiscal loss associated with the U.S. Indian-born resident population ranges
from 0.24% to 0.58% of Indian GDP in 2001.



1. | ntroduction

It iswidely acknowledged that demographic changes in the developed world,
resulting from aging and declining fertility, will have significant economic repercussions.
A broad range of policy changes will be required to meet these challenges, including
changes in immigration policies. In turn, these likely changes in immigration policies
have the potentia to have significant impacts on the developing world where highly
skilled individuals have, heretofore, been constrained in their emigration decisions by the
restrictive immigration policies of developed countries. The increased mobility of these
highly skilled individuasis likely to represent a magjor innovation in factor flows in the
twenty first century, with potentially large consequences on source and destination

countries.®

This paper argues that the last decade of flows of human capital from Indiato the
U.S. may portend what the scope, magnitude and consequences of those worldwide flows
will look like over the decades to come. In response to tremendous demand for skilled
workers, the U.S. implemented a selective, temporary immigration policy for skilled
workers during the 1990s that resulted in a dramatic change in the flows of human capital
from Indiato the U.S. As of March 2001, more than a million Indian-born individuals
were resident in the United States—a more than doubling of this population since 1990.
Of these, more than half were in the fiscally sought-after 25 to 44 year old group, and
more than three quarters of the working age population had a bachelor’ s degree or better.
Indeed, an estimated 38 percent of this age group had masters, professional, or doctorate
degree, compared to just 9 percent with better than a bachelor’s degree in the native-born
population. Moreover, the human capital intensity of the flows of Indians to the U.S. has
increased substantially during the 1990s. Of the Indians who came since 1990 and were
still in the U.S. at the end of the decade, an estimated 78 percent had a bachelor’s degree

! Desai, Kapur, and McHale (2002) discuss the various arguments for why greater mobility will
characterize the next half century. See Storeletten (2000) for a specific proposal of greater skilled
immigration as a solution to fiscal pressures from demographic shiftsin the developed world.



or bette—21 percentage points greater than the cohort who came during the 1980s and
were dill in the U.S. at the end of that decade.?

Human capital outflows of this magnitude must affect developing countries,
including India, in myriad ways—many beneficial. A prosperous diaspora can be a
source and facilitator of trade, investment and ideas; arich vein of remittances; and a
potential stock of high human capital returnee emigrants. However, losing a substantial
fraction of its “best and brightest” is likely to have substantial negative effects on a
country as well. The loss of skilled workers may harm cooperating factors—
complementary skilled workers, less-skilled workers, entrepreneurs, and capital
providers. The outflow of talent may also make the country less attractive as a destination
for foreign direct investment and potentially stunt the development the needed critical
mass for successful high technology clusters. Critically, it may have deeply inimical
conseguences on a country’ s institutions, for instance its universities, affecting its long-

term development.®

This paper emphasizes one additional dimension of these human capital flows for
developing countries and, specifically, the Indian economy—the direct fiscal impact of
losing a key component of the tax base. Given their characteristics, U.S. resident Indians
would typically have been substantial net contributors to the Indian tax base if they had
not emigrated. Thus, their absence imposes a fiscal burden of higher taxes and lower
spending on “those left behind” (TLBs).* The implication of the “brain drain” for fiscal
policies is the subject of alarge theoretical literature (see, for example, the papers

collected in Bhagwati and Wilson (1989)). The major focus of this literature is the

2 The most significant change in U.S immigration law was the expansion of the of the H-1B visaprogram
for skilled workers over the last decade. An Immigration and Naturalization Service study of H-1B
petitions granted between October 1999 and February 2000 suggests the likely impact on skilled Indian
emigration. Of the 81,262 petitions approved, 43 percent went to Indians. Computer-related occupations
alone account for 54 percent of total approved petitions, with Motorola, Oracle, and Cisco topping the
employer list. The median salary for H-1Bs working in computer-rel ated occupations was $53,000.
Finally, 98 percent of the approved petitions went to individuals a bachelor’ s degree or better, with 42
g)ercent having amaster’s, professional, or doctorate degree (U.S. INS, 2000).

See Desai, Kapur and McHale (2002) and Solimano (2001) for an elaboration of these varied effects.
% In the short run, the loss of net fiscal contributors may also show up in higher budget deficits, as
governments are slow to adjust taxes and spending on TLBs.



implications of international 1abor mobility on the ex ante design of fiscal policy,

typicaly in an optimal taxation framework.

This paper attempts to complement this line of inquiry by developing and
implementing a methodology for estimating the fiscal loss to TLBs from the accumul ated
emigrant stock given existing fiscal policies. As such, the paper intends to illuminate the
complex effects of agloba phenomenon that will have increasing effectson LDCsin
coming decades—factor mobility of human capital—and to develop aflexible
methodology for considering the fiscal impact of these developments. Additionally, the
paper illustrates the changing nature of the U.S.-resident Indian diaspora, the impact of
these flows on the returns to human capital in the Indian labor market, and the
implications for efforts to tax this stock of human capital resident abroad. While
implemented with respect to the Indian-born population in the U.S., these results indicate
the scope of anal ogous consequences for countries characterized by the growing loss of
highly skilled workers.®

The results presented in this paper demonstrate the dramatic difference in recent
emigrants from Indiato the U.S. and the distinctive nature of the stock of Indian
emigrants relative to the native-born and other foreign-born in the U.S. Indian-born
residents of the U.S. are four times as likely to have a graduate degree as the native-born
and their median income is 16% higher than the median income of the native-born. A
population that is only 0.1% of the population of India has aggregate income that is 10%
of Indian national income. Simulating the counterfactual earnings that these Indian-born
would have earned had they stayed in India permits the analysis of the tax losses,
expenditures savings and resulting net fiscal impact associated with this population.
While these estimates vary, plausible calculations suggest that foregone income tax
revenues associated with the Indian-born residents of the U.S. are one-third of current
individual income tax receipts. Depending on the method for estimating expenditures
saved by the absence of these emigrants, the net fiscal loss associated with the U.S.

Indianborn resident population ranges from 0.24% to 0.58% of Indian GDP in 2001.

® For one set of estimates of these |osses of talent, see Carrington and Detragiache (1998).



The remainder of the paper is structured as follows. Section 2 describes the
evolution of the Indian-born population over the last decade using data from the 1990
U.S. Census and annual U.S. Current Population Surveys (CPS) between 1994 and 2001.
In particular, this analysis emphasizes the distinctive nature of the Indian-born population
on age, education and income dimensions. Additionally, the analysis demonstrates how
the 1990s cohort of Indian emigrants differed markedly from contemporaneous

immigrants from other countries and from previous cohorts of Indian-born immigrants.®

Section 3 provides an overview of existing work on the impact of high skilled
emigration on source countries and then outlines a simple model that provides the
framework for estimating the fiscal impact of the stock of Indian-born residents abroad.
The model shows how the net fiscal loss is a component of the overall impact of
emigration on TLBs, and relates the size of the loss to pre-emigration earnings and the
fiscal rules determining taxes and spending. This section concludes with a discussion of
the conditions under which the size of the pecuniary fiscal loss is a sufficient measure of
the welfare impact of skilled emigration on TLBs.

Section 4 presents counterfactual Indian income and earnings distributions for
U.S. resident Indians; that is, estimates of the distribution of income for these individuals
if they were living in India. Since this exercise requires a significant number of
assumptions, two quite different estimation methods are presented that provide
reasonable upper and lower bounds for the earnings loss. Unfortunately, but
unsurprisingly, these estimates diverge considerably. The first method uses actual U.S.
incomes and trangdlates them into equivalent “real” Indian incomes and earnings using
purchasing power parity exchange rates. Although the PPP estimates of Indian incomes
are less than afifth of what would be implied by market exchange rates, they till may be
somewhat upward biased estimates of what these individuals would earn in India. The
second method uses ajoint model of Indian earnings and participation estimated with
data from the National Sample Survey. Observed characteristics on the Indian-born

residents in the U.S. are then run through this model to simulate a counterfactual earnings

6 Asnoted in Khadria (1999), the emigrants from Indiain the early 1970s were of asimilar educational
profile as recent emigrants, although much fewer in number.



distribution. This regressionbased simulation method is likely to be significantly
downward biased as those Indians who choose (and are alowed) to work in the U.S. are
likely to have unobserved characteristics that increase their earning potentia in either
labor market relative to observationally equivalent TLBs. While the gap between these
methods is large, there are a variety of reasons to believe that the estimates based on
purchasing power parity represent more reasonable estimates of income losses. In
addition, this analysis provides evidence of the widening returns to education in India
during the late 1990s.

These estimates of the counterfactual earnings distribution generate the direct
fiscal impact estimates presented in Section 5. The structure of income tax rates,
exemptions, and deductions in the relevant years are used to estimate progressive income
tax revenue losses. By assuming a year-specific linear relationship between income and
indirect taxes, estimates of the indirect tax revenue loss for state and federal governments
are also generated. Finally, estimates of the expenditure savings to TLBs from emigration

are generated for various categories of federa and state expenditures.

Section 6 concludes with a discussion of the implications of this analysis for fiscal
policy in India and developing countries more generally. In addition, varied proposals to
implement taxes on the populations of citizens resident abroad as a mechanism for

compensating for these fiscal losses are also considered.
2. Characteristics of the Indian Population in the U.S.

Figures 1 and 2 illustrate the evolution of the Indian-born population in the U.S.
over the last half-century.” The figures document the continuous, rapid growth of this
population since 1960 when only 12,296 Indianborn individuals were resident in the
U.S. This growth has resulted in an Indian-born population of 450,406 in 1990 and a
subsequent more than doubling to more than one million by 2000. The detail provided in
Figure 2 of the trends in the 1990s for the 18 to 64 year old age group demonstrates that

’ The observation for 1990 is from the 1990 U.S. census, whereas the observations for 1994 to 2001 are
from the annual U.S. CPS (1994 was the first year when the CPS began asking respondents about their
country of birth). Details of these data sources are provided in the data appendix.



the vast majority of that growth was concentrated in the latter part of the 1990s and that

this population is increasingly skewed toward non-U.S. citizens.

This trend in increased emigration toward devel oped countries from India appears
to be mirrored in the experiences of Australia, Canada and the United Kingdom as shown
in Table 1. While figures are not directly comparable across countries, the estimates
provided in Table 1 similarly indicate an increasing flow of talent to these countries
through the late 1990s. Consideration of just these three destination countries for Indians
represents another 500,000 Indian-born individuals, at a minimum, living abroad by
2000. While the work that follows only considers the population of Indian-born residing
inthe U.S,, it is clear that the estimates generated in the following would be magnified

considerably by explicit consideration of the experience of other countries.

Tables 2, 3, and 4 consider the age, education, and income characteristics of the
Indian-born population from 1990 to 2001 in comparison with the native-born and other
foreign-born resident in the U.S. While the median ages for the Indian-born do not appear
to be significantly different from the native-born or other foreign-born, the age
distributions presented in Table 2 demonstrate some marked differencesin the
populations. The Indian-born are much more concentrated in the prime-work age
population. More than half of the Irdian-born are in the 25 to 44 year old age group
compared to around 30 percent of the native-born and 44 percent of the other foreign-
born. It is aso notable that dependents (under 18 or over 64) are 15 percent or less of the
Indian-born population in each of the years covered, but roughly 40 percent for each year
for the native-born population. While this compression of the age distribution might be
expected for immigrants relative to the native-born, it is striking that Indian-born differ

markedly from other foreign-born aswell.

Turning to educational achievement, Table 3 shows that the Indian-born
population is even more strikingly distinct in terms of its education distribution. The
average share between 1994 and 2001 of the native-born population with a bachelor’s
degree or better was 26.5 percent—compared with 70.8 percent for the Indian-born. In

contrast, the share of other foreign-born was similar to the native-born with an average



share of 24.7 percent. The share of the Indian-born with post-bachelor’ s degrees—
master’ s degrees, professional degrees, and doctorates—is also high at 36.8 percent
compared to 8.5 percent and 8.6 percent for the native-born and other foreign-born,
respectively. Finally, the highly educated nature of the Indian-born population appears to
be accelerating through the decade in contrast to the relatively stable trends for the

native-born and other foreign-born.

Table 4 demonstrates how these distinctions in age and education for the Indian
born trandate into a distinctive income distribution relative to the native-born and other
foreign-born. While median incomes for the Indian-born and native-born were
approximately the same at the beginning of the 1990s, the Indiartborn significantly
outpaced both native and other foreign-born in earning power during the 1990s. The
income distribution of the Indiartborn appears to have shifted rightwards far more
strongly than for the native-born and other foreign-born since 1990, reflecting both the
increased inflows of highly educated I ndians as well as their sectoral concentration in the
booming high technology sector. The aggregate level of income associated with the
India-born is depicted in Figure 3. The rapid escalation to over $40 hillion in total income
in 2001 dollars by 2001 is characterized by a growing component of self-employment
earnings and non-earnings income demonstrating a growing level of accumulated wealth

and appetite for entrepreneurial endeavors.

While Tables 2, 3 and 4 emphasize the relatively younger, more educated, higher
income nature of the Indian-born relative to the native-born and other foreign-born
populations, Table 5 explicitly considers how recent immigrants from India are
distinctive. This analysis compares immigrants from the 1990s (“recent” in 2000) to the
immigrants from the 1980s (“recent” in 1990) for both Indiar-born immigrants and other
foreign-born on the dimensions of age, education and income in the three panels of Table
5. Of the Indians who came during the 1990s and were still in the U.S. in 2000, 33
percent earned more than twice the native-born median for 2000. By contrast, of the
Indians who came during the 1980s and were till in the U.S. in 1990, only 17 percent
earned more than twice the native-born median for 1990. Interestingly, this shifting

pattern of income generating power was not observed for other foreign-born individuals.



The share of other recent non-Indian arrivals earning more than twice the native median

was approximately the same (and considerably lower) in 1990 and 2000.

This shift in the nature of Indian-born immigrantsis mirrored in their educational
levels and their age profile. In contrast to both Indian-born immigrants from the 1980s
and other foreign-born immigrants, the Indian-born immigrants from the 1990s were
significantly more educated with a particular concentration in those individuals having
earned a masters degree. Finally, Indian-born immigrants during the 1990s contributed to
the compression of the age distribution of Indianborn residents as these recent
immigrants were considerably more likely to be in the 18 to 44 year old age group

relative to previous Indian-born migrants and other foreign-born migrants.

The analyses in Tables 2 through 5 outline the distinctive nature of the Indian
born populationin the U.S. In addition to being younger, better educated and richer than
comparable populations, these trends have accelerated considerably in the 1990s as the
cohort of Indians who came during the 1990s—many associated with the expanded H-1B
program and with the expanded employment-related permanent residency—have been
even more concentrated in the young working age groups, are even more educated, and
are even more disproportionately concentrated in the upper reaches of the income
distribution.

3. Related Literature and a Framework for Estimating Fiscal Losses

This paper contributes to a small but growing literature on the effects of skilled
emigration on the welfare of home-country residents. We find it helpful to organize this
literature in terms of four channels: prospect, absence, diaspora, and return. The first
channel captures how the prospect of emigration affects the expected return on human
capital (seee.g., Beineet al., (2001, 2002); Stark and Wang, (2001)). The central ideais
that the prospect of emigration increases human capital investments, but a fraction of the

additional human capital chooses not to leave or does not qualify to leave.®

8 Bein et al. (2002) provide empirical support for the idea that the prospect of emigration can raise human
capital and growth, though they readily admit their dataisimperfect.



Research on the absence channel has the longest pedigree (see e.g., Grubel and
Scott (1966); Johnson, (1967)). The focus is on how the absence of part of a country’s
skilled nationals affects the domestic economy. Since many of the emigration effects
paralel the effects of immigration with the sign reversed, the richest source of
information on the direct effects of mobile human capital is from the much larger
immigration literature. A key controversy is the impact of migration on the wages of
substitute workers (for surveys see Borjas (1994), Friedberg and Hunt (1995), and
National Research Council (1997)).° We generally consider fiscal effects as a subset of
the absence channel.*® The papers collected in Bhagwati and Wilson (1989) provide a
rich treatment of outwardly mobile human capital on optimal taxation policies, but as best
we can tell there has been no systemic attempt to estimate actual fiscal losses from the
brain drain.'! The fiscal effect chapters on National Research Council (1997) give
detailed estimates of the long- and short-run effects of immigration to the United States,
finding, for example, that the average long-term net fiscal impact of an immigrant with
more than a high school education is amost $200,000 (1996 dollars).

The third channel focuses on the role of the diaspora as a source and facilitator of
international business and remittances. This is a burgeoning literature that includes
survey work on diasporic networks (e.g., Saxenian (2002)), empirical estimation of the
effect of diasporas and trade (e.g., Gould (1994)), and theoretical exploration of the
intermediation function (Rauch (2001) provides an excellent survey). The general finding
is that diasporic networks have a significant effect on international business. Finally,
work on the return channel has concentrated on the determinants and selectivity of return
(e.g., Kwok and Leland (1982); Borjas and Bratsberg (1996)), and the impact of

% So called “area studies” look for wage effects by examining the relationship between the number of
immigrants (or change in the number of immigrants) in an area and the wage level (or change in wage
level) in that area (see Altonji and Card, 1991). These studies tend not to find significant wage effects.
Others have argued that immigrant inflows lead to native outflows, dispersing the wage effect throughout
the economy (see e.g., Borjaset al., 1997).

10 Fiscal effects are possible of course through the other channels aswell. For example, remittances from
the diaspora can affect expenditure tax revenues, and returning emigrants can bring back entitlementsto
foreign social insurance benefits.

1 For related theoretical analyses of these questions, see Bhagwati and Rodriguez (1976), Bhagwati (1991),
Mirrlees (1982), and Wilson (1982a, 1982b).



emigration on returnees’ human capital and earnings (e.g., Barrett and O’ Connell
(2001)).*2

In order to motivate the calculations that follow, the following section outlines a
smple framework that underlies the subsequent fiscal impact estimates. The framework
centers on the Indian market for skilled workers and corresponds to Figure 4. The model
assumes all factors of production are in fixed supply; all factors are paid their marginal
products; and there are no externalities.*® w is the skilled wage, and skilled workers face
an income tax rate, t, and receive government benefits equal to B. For any given number
of skilled workers, S national income is given by the area under the skilled worker
margina product curve. National income can be divided into the incomes of norskilled
workers, the incomes of skilled workers after fiscal adjustments, [(1-t)w + B]S and the
net fiscal contribution of skilled workers, tw — B.

Emigration is represented by E and reduces the number of skilled workers from &
to S;. The change in the national income of TLBs due to emigration is given by the sum
of the shaded areasin Figure 4. This total loss can be divided into the net fiscal loss
(NFL),

LB 2 NFL ? (twy ? B)E

12 Borjas and Bratsberg (1996) find that return migration from the U.S. is positively related to income per
capitain the home country and negatively related to distance from the U.S. They also find that return
migration tends to augment initial selection effects: for countries that sent more skilled migrantsthe
returnees tended to be the less skilled of the initial emigrants; for countries that sent less skilled migrants
the returnees tended to be the more skilled of theinitial emigrants. Barrett and O’ Connell (2001) find that
returning emigrants to Ireland in the late 1990s earned a significant wage premium over workers with
identical characteristics who never |eft.

13 While we think it is the natural assumption to make, setting the wage equal to marginal (social) product
is not an innocuous assumption. |If the Indian labor market is characterized by surplus labor, for example,
the lost output from an emigrant is zero. In this case, although an individual’ s emigration causes no output
loss, the incomes of TLBs rise by the amount the emigrant was being paid. Even though this surplus labor
model might be appropriate in some circumstances—e.g., subsistence agriculture or pervasive overstaffing
in state enterprises—we think that it isunlikely to apply to the types of skilled workers that emigrated to
the U.S. during the 1990s. In other words, it is unlikely that the kinds of workers who emigrated, many of
whom were highly educated and skilled in information technology, were not adding valuein India. Of
course, adding valueis not the same thing as having wages exactly equal to marginal product. Union wage
setting or efficiency wages could lead to wages that are in excess of marginal product; it is also possible
that wages are set below marginal product (e.g., atalented civil servant facing arigid civil service pay
structure). It should be noted that India’ s 1T sector is the least unionized of the formal sectors of the

10



and the nonfiscal losses to cooperating factors.'*

The size of the net fiscal |oss depends on the tax rate, the pre-emigration skilled
wage, the benefit level, and the number of emigrants. The next two sections of the paper
estimate an expanded version of this equation by producing counterfactual estimates of
the distribution of w for emigrant Indians, and then combining these income estimates
with details of the Indian fiscal system to produce estimates of direct net fiscal losses.
These net fiscal loss estimates do not capture the total effect on the Indian budget. In
addition to the direct effect of losing a portion of the tax base, skilled emigration will also
affect the incomes of other factors and thus their net fiscal contributions. In addition, the
emigrant stock may engage in economic actions that have fiscal consequences for the

Indian government; e.g., trade, investment, and remittances. ™

These fiscal losses can be trandated into a welfare impact under certain
assumptions. These losses will force increases in the taxes paid by TLBs and/or cutsin
various categories of government expenditure. In general, the welfare impact will depend
on how the adjustment is divided between tax rises and expenditure cuts. Thereis,
however, one special case where the welfare impact depends on the total net fiscal loss
and not the distribution of the adjustment between taxes and spending. Suppose the
government is choosing fiscal policy to maximize the welfare of permanent Indian
residents (i.e. TLBs), and that the total welfare is afunction of the taxes TLBs must pay,
T, and the levels of the available M categories of government expenditure, Gy, . . ., Gn.

W ?WT,G,,...,G,,"
Allowing for a small amount of skilled emigration and assuming a balanced budget, the

net fiscal loss must be matched by tax increases and expenditure reductions on TLBs. As

a conseguence, the total change in the welfare of TLBsis given by,

economy. Moreover, the specific human capital characteristics of most of the emigrants of 1990s cohort
were much in demand since the I T sector grew at greater than fifty percent annually during the decade.

1?2
 The non-fiscal loss can be approximated by the formula, Lif® ? ngoEzwhere? isthe elasticity of

skilled wage with respect to the number of skilled workers.
15 See Nayyar (1994).
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;ﬂ*?dT?dGl ?... 2dG,, ?NFL,

where ?” is the common marginal social value of either a decrease in taxes or an increase
in any of the categories of government spending evaluated at the social welfare optimum;
that is,

* * *

? ?
? ?ﬂ?? W ?...’??ﬂ

2T 2G, 2G,,

The welfare effect on TLBs depends only on the size of the net fiscal loss due to
emigration and not on its distribution. In other words, the net fiscal impact is a sufficient
statistic for assessing the welfare impact on TLBs through the direct fiscal channel. Given
that fiscal policy may not be chosen optimally and that skilled emigration has been far
from small, this trandation may have limited appea given the restrictive assumptions.
Thus, even though subsequent analyses emphasize the net fiscal loss, the welfare
implications of the loss depends on the relative costs of the actual fiscal responses—e.g.,
cuts in education spending versus increases in income taxes—as well as the actual

incidence of these responses.
4. Counterfactual Income/Earnings Distribution for Emigrant I ndians

In order to consider the fiscal impact of the loss of the Indian-born resident in the
U.S,, it is necessary to consider first their counterfactual income/earnings distribution.
This thought experiment involves considering the income/earnings that Indians in the
U.S. would have if, counterfactually, they were resident in India, and thus the potential
loss to India from the accumulated emigrant stock. These counterfactual distributions will
be the primary input for the fiscal impact estimates in Section 5. In order to consider the
range of possible distributions, this section employs two distinct estimation methods, one
based on observed U.S. incomes and PPP exchange rates, and the other based on an
earnings and participation model estimated from Indian data. These methods likely

provide reasonable upper and lower bound estimates of the fiscal loss but arguments are

12



provided for why PPP based estimates are more reasonable estimates for considering
actual fiscal impacts.

4.1. PPP-based method for estimating counterfactual income/earnings

The PPP-based method for estimating counterfactual income/earnings begins with
the simple premise that Indian-born residents of the U.S. would earn awage in India that
is approximated by PPP exchange rates. As a consequence, the method begins by using
U.S. Current Population Survey (CPS) estimates of the earnings distribution of Indian
born working age individuals (18-64) to estimate of the real earning power of these
individualsif they lived in India. These dollar earnings are translated using purchasing
power parity (PPP) exchange rates to trandate dollar earnings to Indian rupee earnings
that yield equivalent living standards. The resulting distribution provides one estimate of

the counterfactual earnings distribution.
4.2. Mincer equations for simulating counterfactual earnings

Instead of using actual earnings of the Indianborn residing in the U.S,, it is
possible to estimate a joint model of earnings and participation using Indian data for
urban workers from the 50™" round of the National Sample Survey. This round was
undertaken in 1993/94, before the mid- to late-1990s surge in U.S. bound emigration. It
thus provides a reasonabl e snapshot of the pre-emigration Indian labor market.
Recognizing that earners might be a self-selected subset of the sample, an incidental
truncation model estimated by maximum likelihood is employed. °

16| &t 7' be the difference between an individual’s market wage and her reservation wage. This difference

isassumed to be alinear function of characteristics, W, such as education, potential experience,*and the
presence of non-labor income. Theindividual participatesif z > 0, and does not participateifz = 0. The
full model is given by the participation selection mechanism,

Z ?2?W2u u~ N[0,1]
z?1 ifZ 20

z?0 ifz 20
Prob[z?1] ? 2 22V?
Prob[z?0] 21?72 22W?

and a Mincer-type earnings equation, where earnings are afunction of characteristics, X.
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Having established expected earnings as a function of observable characteristics,
it is possible to use these results for considering the actual population of U.S. resident
Indians. By creating observational categories (indexed by education level, experience,
sex, and nonlabor income) for the population of U.S. resident Indians, it is possible to
generate estimated probabilities of participation for each category. This provides the
estimated number of participants (positive earners) and non participants (zero earners) for
each set of observed characteristics. In addition to generating participation rates from the
Mincer equation results, it is also possible to use the actual U.S. data to generate
participation rates. Having established the participation characteristics of the relevant
population, it is then possible to ssimulate an earnings distribution for each cell by making
the appropriate number of draws from a normal distribution for log earnings with a mean
given by the regression equation and a standard error given by the (constant) standard
error of the log earnings regression. Finaly, it is possible to aggregate the cells to get an

overall earnings distribution for participants and non-participants.
4.3. Resultsand Discussion

The results of undertaking the Mincer equation estimation are provided in Tables
6a and 6b. Table 6a describes the urban population employed in the Mincer equation and
illustrates the basic characteristics of the underlying population. The omitted category is
the less than primary education/illiterate category. Asis evident from the descriptive
statistics, approximately 30 percent of the population falls into this category. A weekly
wage is available for 75,906 of the 208,538 observations in the urban sample and
averages Rs. 441 (about $14) in 1994.

Inw??X?v  observedonlyif z 20
u,v?~bivariate normal [0,0,1,?,,,?]

The expected value of log earnings for individual i is given by,
Ednw|z ?213? ?X; ?E34|z 213
22% ? E|u; 22?7 3

22W
??%???u%-
> W
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Table 6b provides the results of estimating a Mincer equation for both genders
and for males and females considered separately. Within each gender categorization, the
first column provides OL S estimates while the next two columns provide the joint
maximum likelihood estimates and the coefficients on the wage and selection equations.
For the selection equation, the presence of interest or dividend income is used to identify
the selection equation.*’ In all regressions, education dummies along with experience
levels are considered. It is useful to note that the OL S estimates are not significantly
different from the wage coefficients from the IML estimation suggesting that selection

effects are not very significant.

The coefficients on the education dummies can be tranglated into returns to
education asin Table 7. These returns to education are consistent with estimates found in
Duraisamy (2000) as well as other studies of returns to education in India. A comparison
of the returns to education in India between 1994 and 1999 reveals that the returns to an
additional year of schooling have increased substantially for the two highest levels of
educational attainment (especialy for men, which constitute a vast mgjority of wage and
salary workers in India), and decreased dightly for the three lowest. While there are
many possible explanations for why such a change would occur, it is certainly consistent
with massive emigration of the highly skilled.

Table 8 compares the participation rates of the urban population from the NSS
sample, the participation rates for the Indian-born resident in the U.S. from actual CPS or
census data, and the participation rates generated from the application of the resultsin
Table 6b to the population of Indianborn residents of the U.S. The relatively low levels
of participation generated by the NSS data presented in the top panel of Table 8
presumably reflect high levels of self-employment. Participation rates for the Indian-born
in the U.S. are twice as high for both genders and is particularly higher for females as
demonstrated in the middle panel. While simulating levels of participation for the Indian
born in the U.S. provides higher levels of participation than for the actual NSS

7 | nterest or dividend income is provided in the consumer expenditure survey at the family level and
matching between the surveys allows for the use of thisidentifying variable.

15



participants, participation rates remain considerably below actua levelsinthe U.S. as

evidenced by a comparison of the bottom two panels of Table 8.

The levels of participation from the varied methods provided in Table 8 can be
coupled with the varied estimates of earnings presented in Table 9. The top panel of
Table 9 provides the median annual wages and distribution of annual wages for the
participants in the NSS data. The second panel demonstrates the tremendous differences
between those wages and the wages generated by the application of the PPP method.
Median earnings from the PPP estimates for 1994 are more than fifteen times the median
salary from the NSS data and, consequently, the distribution of earnings from the PPP
estimates are highly skewed toward high earners. This same pattern is evident, but to a
much lesser degree, in the simulated earnings using the Mincer method based on either
participation based on the results from the selection equation or from the actual
participation rates. The simulated earnings from the Mincer equation are only three times
the level of median earnings from the NSS data. These wage levels under the Mincer

method hold regardless of the way in which participation is treated.

Combining the participation rates from Table 8 and the simulated earnings from
Table 9 provides the summary results for aggregate income losses as provided in Figure
5. Figure 5 presents the lost income of Indiantborn U.S. residents as a fraction of Indian
GDP for three methods — the PPP method, the Mincer method using Mincer participation
rates, and the Mincer method using the actual U.S. participation rates. By 2001, the PPP
method yields income losses of nearly 1.5 percent of GDP for the Indianborn residents
of the U.S. In contrast, the Mincer method, regardiess of the participation method chosen,
yields considerably smaller, yet still sizable, lost income figures of approximately 0.25
percent of GDP.

These two methods of estimating the counterfactual earnings distributions have
distinct strengths and weaknesses. The primary relative advantage for the PPP method is
that actual earnings from the Indian-born residents in the U.S. are employed rather than
some simulated level of earnings based on populations that may not be representative of

the pool of emigrants. The primary relative disadvantage of the PPP method is the
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implicit assumption that U.S. resident Indians would be able to enjoy identical living

standards if they were in India.

In order to assess how reliable PPP estimates are, it is useful to consider how
closely comparative U.S. and India salaries are to PPP figures.*® Table 10aand 10b
summarize recent research and surveys on this topic. Table 10a demonstrates that within
the software sector relative wages approximate PPP rates based on a variety of studies.®
More generally, Table 10b demonstrates that relative wages in a broad spectrum of
professions depart somewhat from PPP levels but approximate PPP levels for the most

mobile of those professions.

Nonetheless, the assumption that the PPP method is precise must be treated with
some skepticism. With completely free migration and no moving costs, migration will
continue until the living standards are equalized between the two countries. Moving costs
drive a wedge between the PPP-adjusted earnings in the two locations in equilibrium,
however. Moreover, migration from India to the U.S. is not “free,” asit isimpeded for
many individuals by U.S. immigration policies. Thus, even if moving costs were zero,
migration would erode only a portion of the positive U.S. living standard differential. It is
likely, then, that the PPP method gives a somewhat upward biased estimate of the

earnings loss.

Although the PPP-based estimate may be dightly upward biased for the reasons
discussed above, the regression-based estimate is almost certainly downward biased due
to positive selection on unobservable characteristics. It is widely believed that migrants
are a select group, showing, for example, more initiative than their observational

equivalents who choose to stay.?® The most likely source of positive selection is not the

18 Comparing wage data across countries is deeply problematic since the variable and the non-wage
benefits differ widely. Nonetheless, in interviews with two U.S. based firms with operations in both
countriestotal difference in emoluments (in what they considered as equivalent talent) wasbetween 4-5
fold (mid-2001 figures). Furthermore, comparing I T salary growth data from one source (Jayachandran,
(2001)) with data from the U.S. Bureau of Labor Statistics, it appears that salary growth ratesin India have
been consistently higher than inthe U.S., indicating that, with migration, relative salaries are moving
towards PPP differences.

19 As apoint of reference, PPP rates for Indiawere approximately 5.1 in 2000 according to the World Bank.
20 Borjas (1987) points out, however, that it is quite possible that immigrants to the U.S. are negatively
selected. Intuitively, the argument isthat if income distribution isless compressed in the source country
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voluntary migration decisions of Indians, but the decisions of U.S. universities,
employers and immigration officials through the employment-based temporary and
permanent visa system. For the important H-1B category, employers decide whom to
petition for, and immigration officials decide on which petitions to allow.?* Employers
can observe much more about potential H-1Bs than is observable in the census or CPS
data, aided in part by Indians who are aready in the U.S. For example, an employer can
observe the quality of the school an H-1B applicant has graduated from. Given the costs
of the process, these observable markers of quality will provide a distinct advantage to

graduates of the most prestigious schools.

The evidence is strong that those who leave are not drawn randomly from the
population of graduates, |et aone the population at large. Studies of the graduates of the
Indian Institutes of Technology provide a good illustration of this evidence. The
acceptance rate in these institutes is between 1 and 2 percent from a pool that is already
highly selective. An analysis of the “brain-drain” of the graduates of 1T Mumbai in the
1970s revealed that 31 percent of its graduates of 11T settled abroad while the estimated
migration rate of engineers more generally was 7.3 percent.??  Furthermore, the migration
was significantly higher in those branches of engineering with higher ranked entrants to
[1T: thus the percentage abroad in electrical engineering (which “closed” early in those
years) was nearly 43 percent while in metallurgical engineering (which usually “closes’
much later) was about 20 percent. Similarly, while the percent abroad was 43 percent in

the top quartile of the graduating class it was 27 percent in the rest of the class.

than in the U.S.—which is the case for many countriesin Latin America, for example—it is high earner
types that will find migration relatively unattractive. (Thisistrue both within and across observational
categories.) While Borjas's argument alerts us against any automatic assumption of positive selection, it
actually tends to support the assertion that positive selection is an issue for U.S.-bound Indian migration.

In the late 1990s, measured inequality in Indiawas lower than in the U.S. (UNDP, 2001, Table 12). The
Gini coefficient in 1997, for example, was 37.8 for Indiaand 40.8 for the U.S. For the same year, the ratio
of the incomes of the richest decile to the poorest decile was 16.6 in the U.Sand 9.5in India. Whilethisis
at best a crude pointer to positive selection, it helps usto rule out negative selection as a serious possibility
for the Indian case.

21 Between October 1999 and February 2000 approximately 34,943 of approved H-1B petitions went to
Indians (INS, 2000).

22 5ee Sukhatame (1994). The survey population was students who graduated from 11T Mumbai between
1973-1977 and was conducted in 1986. Students taking the entrance exam for the 11 Ts are ranked based on
their performance in awritten exam. Based on their rankings the students rank both their choice of institute
and branch of engineering, and once these are filled, the lower ranked students choose from the remaining
disciplines.
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The severe selection bias in emigration from India also exists in other disciplines.
In medicine, while migration rates for doctors was about three percent during the 1980s,
it was 56 percent for graduates of the All India Institute for Medical Sciences - India's
most prestigious medical training establishments - between 1956-80, and 49 percent in
the 1990s.%® And in management training, a recent analysis of graduates of India’s
premier management school in February 2000 found that the typical recruit in the
international sector has a CGPA (cumulative grade point average) that is significantly
higher than his counterpart in the domestic sector (See Bhattacharjee, Krishnaand Karve,
2001).

Our two estimates of the counterfactual earnings and income distribution leave us
with an unsatisfyingly large gap. While the PPP estimates may be somewhat upward
biased, survey evidence suggests that the overestimate may berelatively small. In
contrast, the strong selection mechanisms that are operative in determining migration
decisions suggest that Mincer equation based estimates are seriously downward biased.?*
Consequently, in the following work on fiscal impacts, both PPP and Mincer estimates

are presented, but greater weight is given to the PPP estimates of counterfactual earnings.
5. Fiscal I mpact Estimates

What are the impacts of emigration and the associated loss of human capital on
TLBs through fiscal channels? This section employs the counterfactual earnings
distributions to generate estimates of the likely lost taxes (direct and indirect, federal and

state) and expenditure savings that result from the Indiantborn residing in the U.S.

2 For figures between 1956-80 see K hadria (1999). Data on the 1990s are based on submissions by the
Comptroller and Auditor General to the Indian Parliament. Synopses of Debates, Rajya Sabha,
Proceedings other than Questions and Answers, August 22, 2001.
http://parliamentofindia.nic.in/rs/rsdebate/synopsi /193/22082001.html

24 The very low estimated participation rates in wage and salary work are particularly troubling. It is hard
to believe that participation rates would be thislow for the kind of people who emigrateto the U.S. The
presentation of the Mincer estimate of the earnings distribution using observed U.S. participation ratesis an
attempt to get around this. Thisestimationis essentially a mix of methods- CPS-based estimates of
participation and regression based estimates of earnings. This mixed method does indeed raise the estimate
of lost earnings compared with Mincer estimates.
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5.1. Taxloss estimates

Tax loss estimates are composed of losses in federal income tax collections and
losses in federal and state indirect tax collections. For the federal income tax calculations,
annual Income Tax Department data on tax bands and tax rates for individuals are
employed.?® Income tax |oss estimates are based on calculating what each absent Indian
would have paid—making the assumption of full compliance—given our counterfactual
income estimates.?® While full compliance is an aggressive assumption in the Indian
setting, these high-income salaried individuals are the individuas for whom this

assumption would be the least radical.

Indirect tax effects are calculated by considering the ratio of indirect tax revenues
to aggregate income and then applying those ratios to the counterfactual earnings
discussed above. For both the federal and state governments we calculate indirect taxes
per unit of gross national income, where gross national income (GNI) is gross national
product (GNP) minus total indirect taxes. Total indirect taxes are taken from the IMF's
Government Finance Statistics, and GNI istaken from the IMF' s International Financial
Statistics (various editions). Indirect taxes are assumed to equal the IMF category of
domestic taxes on goods and services, which includes general sales taxes, turnover taxes,
valued-added taxes, and excise taxes. Indirect taxes revenues of the central government
were 4.7 percent of income (as measured by GNI) in 1990, falling to 3.4 percent in
1999.2" The indirect tax revenues of the state governments were also 4.7 percent of
income in 1990, but fell by less than central revenues in subsequent years. State indirect

taxes were 4.5 percent of GNI in 1997 (the last year for which we have GFS data); and

25 Househol ds can also be taxed as Hindu Unified Families, which have a separate tax schedule. For the
purpose of our calculations, however, we assume that all U.S. resident Indians would be taxed as
individualsin India. Constructed tax schedule are created for calendar years, where the tax scheduleisa
weighted average of the schedules for the overlapping fiscal years.

26 At first glance the “full compliance” assumption seems quite at odds with the realities of contemporary
India. The Central Board of Direct Taxes is plagued with problems and the modernization of tax
administration has lagged other economic changes. Although the number of income tax assesses has
climbed to about 30 million, nearly a quarter are untraceable. Barely 42,000 peoplein Indiafile their
annual income as more than Rs1 million. (Business Standard, December 3, 2001). Moreover the cost of tax
collection as a percentage of total revenue has also increased from 1.25 per cent in 1996-97 to 1.5 percent
in 1999-2000.

27 Figures for 2000 and 2001 were not available from the IM F's Government Finance Statistics; we assume
that central indirect tax revenues per unit of income were constant at their 1999 levelsin 2000 and 2001.
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we assume again that they remained at this level for 1998 through 2001.% To estimate
the indirect tax losses from emigration, these estimates of indirect tax per unit of income
are multiplied by the previous estimates of the counterfactual earnings distribution to
obtain estimates of total lost indirect taxes to the federal and state governments. This
procedure assumes that indirect taxes are proportional to income—i.e. indirect taxation is

neither progressive nor regressive.

The methodology outlined above isillustrated for 1997 in Figure 6 by mapping
individual income to direct and indirect taxation receipts. At low income levels, the loss
of indirect tax revenues is clearly the most important, as the emigrant would not pay
much, if any, income tax. The progressivity of the Indian tax system creates an increasing
relative importance of income tax revenues as counterfactual Indian incomes of the
emigrant rise. It follows that that income tax losses will be relatively important given the

high earning potential of the emigrant stock.

By 2001, the PPP method generates central direct tax losses of 0.44% of GDP that
compares to an overall individual income tax base of 1.3% of GDP. Consideration of
indirect taxes raises the overall loss in 2001 to 0.58% of GDP. It is interesting to note the
increasing share associated with non-citizens during the course of the decade and the
growing absolute magnitude of the losses during the decade. Unsurprisingly, Mincer
method results are considerably smaller as the progressivity of the income tax schedule
does not generate as much revenues for these lower counterfactual earnings. Figures 7
and 8 provide the absolute rupee levels of the lost tax revenue for the PPP and Mincer
methods, respectively. In 2001, total tax losses are nearly 115 billion rupees under PPP
and between nine and twelve billion rupees under the Mincer method depending on the

participation method.
5.2.  Expenditure savings

The fiscal impact of emigration may not be limited to tax revenue losses—TLBs
may also save on government expenditures when individuals leave. Put differently, at

least a portion of the tax revenues that were being paid by those who have left were being

28 Egtimates from RBI (2001), Appendix Table V.3, suggest that this is a reasonable assumption.
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used to finance government benefits consumed by this group. The net fiscal impact is
then the difference between tax losses and the expenditure savings. It is important to note
that the expenditure savings of interest are the monies saved by not having to spend on
those who left, not the actual changes in government spending in the various expenditure
categories.

The calculation of actual savings appears most clear-cut for publicly funded
private goods such as health and education. If 100 rupees is spent on the health care of an
individual and that individual emigrates, then 100 rupees is saved. In reality, however,
expenditures are sticky, and the total spending on health might be slow to change. In
other words, it islikely that at least a portion of the 100 rupees will be reallocated to
spending on the health care of TLBs. Thus government health experditure does not
necessarily fall by 100 rupees. As noted above, however, our interest is not in the actual
changes in government expenditure, but rather in the impact on TLBs of the exit of
person who had been a recipient of government spending. Suppose that the government
is choosing spending optimally so that the marginal value of that spending in each
category of expenditure is equal to the marginal cost of raising the revenue (see Section
3). Inthis case, TLBs are indifferent as a group to various allocations of the savings from
emigration between more health spending for TLBs, other forms of expenditure for
TLBs, and lower taxes on TLBs. With this admittedly strong optimality assumption, the
following ignores the government’ s response and focuses only on what was being spent

on the emigrant.

Pure public goods (on the rivalry definition) provide another interesting case. The
nearest example to a pure public good is national defense. When an emigrant leaves there
IS no cost saving since the prior marginal cost of providing defense to that person was
zero.?° Interest costs, which have to be paid regardless of the size of the domestically
resident population, are another example of an expenditure category where there are no

emigrationrelated savings.

29 The government might respond to the loss of net fiscal contributors by cutting defense expenditure rather
than by raising taxeson TLBs. Again, however, if defense expenditure was chosen optimally for TLBs
prior to emigration, TLBswill beindifferent to tax increases and spending cuts for a small amount of
emigration.
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In order to simulate saved expenditures, the spending categories are divided
between those for which zero savings from emigration are assumed (defense and interest
payments)®° and those for which positive savings are generated (everything else). Said
another way, this methodology assumes that all government spending other than defense
and interest is associated with private goods. Having established the relevant categories
of expenditures, the actual savings associated with the act of emigration can be
considered on a per capita basis or a measurement that incorporates income. Given the
relatively small absolute number of Indians living in the U.S. relative to the overall
population (approximately 0.1%), the per capita assumption is tantamount to ignoring
expenditure savings. In this case, the net fiscal impact will be simply the tax losses.
Alternatively, government spending may be proportional to income because the better off
are better able to “work the system” or they represent a more powerful political interest
group. While making expenditure savings proportional to income is clearly an extremely
conservative assumption, such an exercise provides a useful extreme upper bound on the

magnitude of expenditure savings as a result of emigration. 3!

For the PPP method, the combined expenditure saving for central and state
governments reaches a high of 0.34 percent of GDP in 2001. This income-based method
of calculating expenditures savings clearly represents an upper bound on expenditures
saved while per capita expenditures would result in close to zero saved expenditures. As
such, the subsequent tables that employ income-based measures of expenditures
understate net fiscal impacts to the degree that actual expenditure savings more closely
track the per capitaintuition.

30 Arguably, pension payments to government employees should be excluded as well but this data was not
available. Given the significance of these figuresin the Indian context, thiswill lead to an overstatement of
expenditure savings and an understatement of net fiscal impacts.

31 1n choosing between these two extreme alternatives, areading of the Indian public finance literature
makes it abundantly clear that any expenditure savings resulting from migration would have been
negligible. During this period (the 1990s), India has had one of the highest fiscal deficitsin the world
(nearly 8 percent of GDP, with primary deficits averaging 4 percent of GDP), the result of what the head of
India’s central bank has termed, “the runaway growth of public expenditure.” (Jalan, 1997, p. 48). Despite
the high fiscal deficits, government consumption expenditures (wages for politically powerful government
employees, defense and interest payments) increased during this period and expenditure reductions have
proven to be politically impossible (IMF, 2002). The private sector salaried class-- the so-called middle-
class from which our migrating cohort is drawn -- is not politically strong, and indeed is an important
reason why it leaves Indiain such large numbersin the first case. Consequently we believe that that given
India s political economy, any expenditure savings arising from migration would have been negligible.
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It can be argued that while there are fiscal losses due to emigration, there may be
compensating fiscal gains due to inward investment and remittances from the migrants.
In India s case fisca gains from the former are negligible because FDI from Non
Resident Indians (NRIs) has been modest.*? In contrast to FDI, NRI remittances have
been robust. Between 1993-94 and 2000-2001 remittances increased by about $5.5 billion
(annual average). These remittances are bound to have some fiscal consequences through
their impact on consumption and thus on indirect tax receipts. We have estimated the
indirect tax yields as aresult of remittances to have reached about 0.1 percent of GDP by
2000.%

5.3.  Net fiscal impact estimates

The net fiscal impact is simply the difference between the tax losses and the
expenditure savings that result from having Indian-born individuals live in the U.S rather
than in India. The implied net fiscal impacts for the various years are shown in Table 11,
again for both methods of generating counterfactual earning and for both Indian-born
U.S. citizens and non-citizens. The results from the Mincer method, provided in the right
columns of Table 11 and illustrated in Figure 8, actually show afiscal gain from
emigration in some years as a result of generous expenditures savings based on income
and low levels of counterfactual earnings through the Mincer method. These results seem
implausible in the context of the discussion above of the downward biases in those

counterfactual earnings.

For the PPP method, the table shows that in 2001 the net fiscal impact reached
0.24 percent of GDP, having fallen between 1990 and 1997 as aresult of fiscal policy
changes, and then rising substantially around the end of the decade. Figure 7 shows the

post-1994 evolution of the tax losses, expenditure saving, and net fiscal impact based on

32 According to RBI figures non-resident Indian foreign direct investment flows averaged just $71 million a
year between 1998-1999 and 2000-2001. Thisisin sharp contrast to Chinawhere NRCs (non-resident
Chinese) have been the principal foreign investors (in the early 1990s for instance, more than three-fourth
of FDI in Chinawas NRC investment; although the proportion has declined since then but it still remains
high). Guha and Ray (2000) argue that this difference is less due to substantially different policy regimes,
but rather the lack of skillsamongst the NRIs “in the management of export production with low wage
labor.”

33 The estimates are based on assumptions regarding the fraction of remittances coming from the U.S., the
fraction of remittances used for consumption, and the indirect taxyield per unit consumption.
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our PPP-based method of estimating the income loss in billions of 2001 rupees. This
period coincides with the surge in human capital flows from Indiato the U.S., driven by
the U.S. technology boom and changes in U.S. immigration policies. Even with a
generous allowance for expenditure savings, the net fiscal impact reached close to 50
billion rupees by 2001.

6. Conclusion

The demographic pressures transforming the developed world are likely to raise
the mobility of skilled labor globally. For developing countries, this development has
important and wide-ranging consequences. In this paper we highlight a specific -- and
hitherto unexamined -- effect of international human capital flows: the fiscal
consequences on the country of origin. The emigrants from Indiato the U.S. over the last
decade typify the magnitude, scope and character of potential flows when a devel oped
economy seeks to attract skilled labor from a developing economy. As such, the analysis
provided in this paper illuminates the fiscal impact of this emigrant flow and of future
flows of skilled labor globally.

The distinct methodol ogies presented in the paper for estimating these
consequences provide considerable ranges for these consequences. While even the lowest
estimates of total tax losses are still significant, there are several reasons presented in the
paper to believe that the higher estimates — based on PPP estimates and with per capital
expenditure savings — are much more credible. The results presented in the paper for
Indian emigrants to the U.S. indicate a quickly escalating fiscal loss of considerable
magnitude. Additionally, the Indian case shows that athough the emigrant population can
represent a small fraction of the total population, the fiscal effects are considerable
nonetheless. Furthermore, the loss of income taxes can be particularly important in the
context of developing countries trying to develop a fiscal base by shifting from indirect to
direct taxes. In addition, since these tax losses are largely income taxes, fiscal relations
between the center and state are likely impacted given that income taxes accrue
disproportionately to the central government relative to the states. Moreover, since most

remittance-based expenditures are on items like housing and consumer goods, the
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resulting indirect tax gains accrue largely to the states. These imbalances are likely to
have important implications for the future of center-state fiscal relations in India. Future
research can usefully address the precision of these estimates by refining estimates of
counterfactual earnings, by understanding the selection mechanisms associated with
emigration from developing economies, and by quantifying the resporsiveness of the
wage structure to these large outflows of skilled labor in order to incorporate these varied
effects.

More broadly, the analysis in the paper suggests further implications of
international skilled migration for the design of fiscal systems and the viability of
alternative development strategies. As human capital becomes more mobile, policy
makers are more likely to respond to pressures to reduce the progressivity of their tax
systems to limit the exit of the highly skilled. In addition to this limit on the progressivity
of the income tax system, the presence of remittances might also change the dynamics of
fiscal policy. India s experience in the last decade suggests that it is easier to maintain
high fiscal deficits in the context of interrational migration. Resulting remittances reduce
the possibility that high fiscal deficits will escalate into a balance of payments crisis, the
usual trigger for economic reforms in most LDCs. As a consequence, structura reform
may be delayed through this mechanism.

As developing countries survey the policy responses available to them in the wake
of these developments, fiscal responses associated with tax regimes for capturing some of
this lost income may grow in importance. Desai, Kapur and McHale (2002) discuss
broadly the issues in designing tax regimes to capture such lost income including the
adoption of worldwide tax regimes by developing countries and the cooperative, bilateral
sharing of tax revenues. The methodology and analysis of this paper will hopefully lay

the empirical basis for the future consideration and design of such policies.
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Data Appendix
Current Population Survey, March Supplement (March CPS)

Also referred to as the Annual Demographic Survey, the March CPS supplement
isthe primary source of detailed annual information on the income, labor and
unemployment in the United States. It is used to generate the annual Population Profile of
the United States, reports on geographical mobility and educational attainment, and
detailed analysis of income and poverty status. For our purposes, since 1994 it has al'so
contained detailed data on immigrants: basic demographic information, the country of
origin, their citizenship status, when they immigrated to the United States, and various
measures of earnings and income. The sample sizes were 113,085 — 136,761 native-born,
13,876-15,338 non-Indian immigrants, and 287-398 I ndian-born.

Each observation is then assigned aweight that is adjusted to agree with
independent estimates of the civilian non-institutional population of the U.S. by age, sex,
race, state of residence, etc. Among the independent sources for weight adjustment used
is the 1990 Decennial Census of Population and Housing and statistics on births, deaths,
immigration, and emigration.

In analyzing the characteristics of the Indian-born population living in the U.S,,
the data in the March CPS was dtered as following: al individuals were used in
analyzing age; only individuals ages 25-64 were used in analyzing educational
attainment; only individuals ages 18-64 were used in analyzing income and wage/salary
earnings.

In generating counterfactual incomes for the Indiantborn in the U.S. if they had
remained in India using the PPP Method, reported incomesin U.S. dollars for individuals
ages 18-64 were multiplied by the PPP conversion factor for that year (PPP conversion
factor source: World Development Indicators), generating an income in rupees that would
afford them the same standard of living if they had remained in India. (The PPP
conversion factors for 2000 and 2001 were forecast based on its relationship with the
nominal exchange rate over the past 25 years, and the nomina exchange rates for 2000
and 2001 to date.)

Calculating the estimated lost tax revenues from these counterfactual incomes was
amatter of applying the appropriate tax schedules to incomes, all subjected to the
standard deduction (source of tax schedules and standard deductions: Income Tax
Department, Delhi, India). We assume that the standard deduction for assessmert year
99-00 is used for all previous assessment years. Each year’'s lost tax estimate is then
adjusted to 2001 rupees.

Integrated Public Use Microdata Series (IPUMYS)

The Integrated Public Use Microdata Series, or IPUMS, at the University of
Minnesota represents the one of the richest sources of information, allowing access to
twenty-five samples that span over a 140-year period. For Indian-born, we extracted a5
percent sample of the Decennial Census of Population and Housing for 1990. For data on
native-born and other norntIndian-born immigrants, we extracted 1 percent of the
Decennia Census of Population and Housing for 1990.
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This resulted in a sample size of about 2.3 million native-born and 197,084 non
Indian immigrants for the 1990 census. The 5 percent extract resulted in a sample size of
27,926 Indian-born for the 1990 census. All of the variables we use are the also found in
the March CPS after 1994 and also include the important factors pertaining to
international migrants like citizenship status, country of birth, year of immigration,
educational attainment, and basic demographics. See References for full citation.

In analyzing the characteristics of the Indian-born population living in the U.S,,
the data in the IPUM S microdata was atered as following: al individuals were used in
analyzing age; only individuals ages 25-64 were used in analyzing educational
attainment; only individuals ages 18-64 were used in analyzing income and wage/salary
earnings.

In generating counterfactual incomes for the Indian-born in the U.S. if they had
remained in India using the PPP Method, reported incomesin U.S. dollars for individuals
ages 18-64 were multiplied by the PPP conversion factor for that 1990 (PPP conversion
factor source: World Development Indicators), generating an income in rupees that would
afford them the same standard of living if they had remained in India

Calculating the estimated lost tax revenues from the counterfactual income was a
matter of applying the appropriate tax schedule to the income, all subjected to the
standard deduction (source of tax schedules and standard deductions. Income Tax
Department, Delhi, India). We assume that the standard deduction for assessment year
99-00 is used for al previous assessment years. The lost tax estimate for 1990 is then
adjusted to 2001 rupees.

National Sample Survey Organization

The 50 (1993-1994) and 55" (1998-1999) rounds of the National Sample Survey
in India contain surveys on both employment and consumption. Only the urban sample
ages 18-64 of the 50" round were used to generate a Mincer equation, with the log of
weekly wage as a function of educational attainment dummies, experience, and the
presence of interest or dividend (for IML only). The results of the equation used to
generate counterfactual income for the Indian-born living in the U.S. using information
from the March CPS (1990) and IPUMS. For non-1994-years, the wages in rupees are
adjusted to account for wage growth (assumed equal to growth in GDP) and inflation.
These incomes are then subjected to the same tax deductions and income tax schedules
discussed above to generate lost income tax estimates. The 55 round is used to compare
returns to education. (However, the design of this latest round precluded the matching of
household interest and dividend income with individuals demographics and incomes, so
aJML procedure could not be performed. Therefore, the comparison of returns to
education was made using OL S, which was demonstrated to generate similar results to
JML in the regression from round 50.)
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