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Abstract. In regressions for net immigration flows of deyeitay countries we show that (i)
savings finance emigration and worker remittaneggesto make staying rather than migrating
possible until a certain value, beyond which thpagite holds; (ii) lagged dependent migration
flows have a negative sign even in the presenceigfation stock variables; (iii) migration
stocks have S-shaped effects: at sufficiently laugs higher migration stocks support
emigration; beyond a threshold value they supperimmigration before they possibly support
emigration again after a second threshold value.
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Introduction

Clark et al. (2007) have pointed out that the ditere on estimation of the determinants of
migration is surprisingly short. We try to improtres literature in three ways. (i) Recent data on
migration stocks in six OECD countries by countfyngin make it possible to include stocks
into migration regressions. This has not been donf@r. It allows us to show that there are
threshold values in the migration stock variableeigard to net immigration for developing
countries. (ii) There are only a few papers (Mag@a7, Naudé 2008, Ziesemer 2008a,b) dealing
with developing countries that use lagged dependmdbles and the adequate dynamic panel
data method dealing with it. In Mayda’s paper datkral data the only regressor that survives
the introduction of the lagged dependent variabkiaé income difference between destination
and origin countries. Naudé (2008) and Ziesemed&a0b) find significantly negative
coefficients of lagged dependent variables witreaploying migration stock data. We employ
lagged dependent flows, migration stocks and othgables and show that the sign of the
lagged dependent variable remains negative. (iigré are only two papers (Ziesemer 2008a, b)
that use remittances as a regressor although ‘ectdieturns to the nonmigrating family from
the migration of a family member are his or heriteances.’ (Stark and Bloom 1985). We show
that remittances also play a significant role wttenregressors mentioned before and savings

are statistically significant.

Empirical and theoretical considerationsregarding related literature

In this section we briefly motivate the regresamsed when explaining net immigration of
developing countries. The most frequently usedabédeiin migration regressions is the income
difference between areas of destination and ogmioe Todaro (1969). The problem of not
knowing the country of destination is often circianted by using the income of the USA or the
OECD as a proxy.Of course, many migrants go to other countries thase of the OECD, but
OECD countries are the end of the chains of destimguch as those from Pakistan to India to
the USA, or from Latin American countries via Mexit the USA, or from the former USSR to
Poland and Hungary and from there to Western Eamopeuntries (see Ratha and Shaw 2007).

! with the better availability of bilateral dataghian be improved. But bilateral data are not alsgl for example
for remittances. They are currently constructioagsforming balance of payments data of countrigshilateral
information by use of models (see Ratha and Sh&#)20



Lagged dependent flow variables in migratiorresgions have been used to proxy for the
stock of migrants and the size of the network forolv no data were available. They were
considered to be a weak substitute for the avdithabif stock data. When stock variables were
included the sign of the lagged dependent variafale positive (see Hatton 1995, for UK
emigration data 1870-1913). In Naudé (2008) andetieer (2008a, b) the sign of the lagged
dependent migration flow variable of developing minies is negative, but they do not include
stock variables. This raises the question whethapbit will remain negative when a stock
variable is added to indicate the network effect tire lagged dependent variable may reflect the
effect of behaviour after having helped a migraatier? After having helped migrants five
years earlier, the network is larger if it did sbrink for other reasons (see Light et al. 1998) an
therefore could help more people migrating, buarficial means of those who did help may be
more stressed and the necessity to migrate mayalsegatively correlated with those five
years earlier. Thus, the expected sign is a puiociear.

The modern theory of migration has argued thataf the major motives for migration is the
avoidance of capital market imperfections (Rapopod Docquier 2006). One of the intentions
of the family that sends a migrant is to use tmittances to finance investment and
consumption expenditures at home, and remittareree s1s source of foreign exchange (Massey
1988) and diversify against income risk Massey 89%herefore remittances should have the
effect to allow family members either to stay at®and invest there or to finance other family
members’ migration using remittances besides savimagn domestic income. If the first of these
ideas dominates the expected sign is positivehrégression of net immigration of the country
of origin on remittances and if the second one daieis we expect a negative impact of
remittances on net immigration.

Migration generates costs paid from wages, irconsavings. As we use income already in
the difference with destination countries’ income &add savings here.

The central task of networks of migrants is tipheigrants reducing the cost of their
migration. To be successful in doing so it mighteeessary for the network to have a certain
size. For this size the stock of migrant is usedramdicator. However, this may also hold for
return migration and the question then is whicledffs stronger and for which we perhaps have
a threshold. Again, the sign of the variable isiarpunclear. The regression equation we get

from this line of thought is as follows:



nm/l = g + onm(-5)/1(-5) + g(log(oec)-log(gdppc)) €swr/gdp + gsavgdp + gmigst/l + u

nmis net migration| the labour forcegec the GDP per capita of the OECD countrigdppc

that of the country of origirsavgdp the percentage of gross savings as a share ofraitiplied

by hundredwr worker remittancesnigst the stock of migrants in the six OECD countries by
country of origin, andi a residual. In order to correct for country sizeexpress some of the
variables as percentage of the GDP or of the latmyoe. More lags, logs and squares and other

variants of specifications are indicated in Taldehtaining the results.

Data and econometric method

We take most data from the World Development Indica The only exception are the
Worldbank data on migrations stocks in six OECDmntgas (USA, Canada, Australia, UK,
France and Germany) named Docquier (1975-Z00®jese stock data are only rough proxies
for the migration stocks by country of origin besaunany other countries of destination host
migrants as well. Net immigration flow data arerasted by the United Nations Population
Division and are available for five year intervalge express migrants as a share of the labour
force, because more than 75% of those going ttJ8¥ are in the age group of 14-65 (Clark et
al. 2004). Worker remittances received are fromlihié Balance of Payments Statistics
Yearbook and contain payments to workers who ater{ded to be) employed for more than
one year. GDP per capita data in constant US dol#&h the base year 2000 stem from the
National Accounts. Gross savings are calculategt@ss national income less total consumption,
plus net transfers.

We estimate the migration regressions for teeaaples of countries (excluding OECD
countries), those above $1200 and those belowdtagoint sample (see appendix for the names
of the countries). These groups have performec gliiterently in the past. The richer sample
had growth rates of the GDP per capita above 2%laéfore higher ones than the OECD and
the poorer sample had growth rates below 1% andhessfore diverging from the OECD.

2 http://siteresources.worldbank.org/INTRES/Resosft#9232-1107449512766/Docquier_1975-
2000_data_Panel.xls.



Moreover, the poorer countries may have more eriggravhen getting richer, whereas the
richer countries may be expected to have lessGta& et al. 2007).

Because migration data are available only ia fiear intervals we will have a time dimension
of only four or five periods. For dynamic panelghna relatively short time dimension the
preferred method is the system GMM estimator, witlvithout the use of the orthogonal
deviation method of Arellano-Bover (see Baltagi 20€hap.8). The latter is similar to a systems
GMM estimator, which uses one equation in levels i@places the first difference equation of
the systems GMM estimator by orthogonal deviatidiee migration stock data are available for
six five-year periods, from 1975 to 2000. As wel wse five and ten years lags and the
orthogonal deviation methods takes another fiva-jgg the time dimension will ultimately be
reduced to three periods. Because of missing dateeiunbalanced panel the number of

countries is fairly small. Therefore we also estigraie migration regression for the joint sample.

Results

We interpret the results in Table 1 as follows. Tdgged dependent variable has a negative sign
although we have included the migration stock \deiaThe income difference has a positive
impact on migration (see Figure Al) until the inamatio of the OECD and the sample average
is about 37 in the poor sample, 61 in the rich dapgnd 103 in the joint sample. Here the
incentive is likely to be large enough and addiéiancreases do not make a difference. This
point is reached earlier the poorer people arei@isly there is some heterogeneity here among
the country groups with non-linearities allowing tlarge sample to have values outside the
range of those of the smaller samples. Worker tanges have a positive long term impact on
net immigration until they reach a value of 6.1%tfee poor sample and 7.4% for the rich
sample and 10.3% for the total sample (see Fig@)e Phese values are below the panel average
plus one standard deviation. Motives for stayinganhe and financing expenditures dominate
until these values, but beyond these values remsgasupport emigration. Savings ratios have a
positive impact on emigration, and more stronglynspoorer countries. In less poor countries
this effect is relatively small though. Migratiotoeks have an S-shaped impact on net
immigration (see Figure A3). They first support gration to a decreasing extent. The minimum

value occurs at 2% of the migrant stock as a sbfattee domestic labour force for the poor



sample, at 7.1% for the rich sample and at 10.3%%h& large sampf&As the panel average of
the migration stock is 2% for the small and 8.7%tl@ richer sample, we can roughly say that
in the neighborhood of the average sample value tisea turning point or threshold value for

the migration stock to support net immigration,hyagas through return migration. The second
turning point or maximum of the S-shaped curve & @alue of 5% for the poor countries where
increases in migration stocks support emigraticairagmost of the data are below a value of 0.1,
see last figure in the appendix). For the less paaiple and the total sample this is at 51% and
53% respectively, which is still within the sampled perhaps indicates that the cubic term is
more than just a smoothing of the quadratic teromli@atively results are similar, but

guantitatively they differ quite a bit between pamoid less poor countries.

Conclusion

We have presented three new empirical results suinedan the abstract. The negative sign of
lagged net immigration inflows show that migrataynamics have strong self-stabilizing forces
which work against income differences between aictl poor countries as a strong incentive for
migration. The S-shaped impact of larger migrastotks on emigration shows that networks
first support emigration and later slow it down augbport return migration and support
emigration again at high values, implying two thwasls. For policy conclusions the result in
regard to remittances is important. If lower tagad fees on remittances provide an incentive to
enhance remittances they reduce emigration (arewarsa) for values of remittances as a share

of GDP below the average plus one half standarchtien.

% The panel average of the migration stocks as @epeage of the labour force of the country of arigi 2% for the
small and 8.7% for the richer and 5% for the lasgmple. The standard deviation is 7.65%, 14% argPd 1
respectively. The maximum values are 85%, 77% &8d Bspectively.
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Table 1: Results for migration regressions
Dependent variable: Net immigration as percent of the labour force

Regressors \ sample Poor Less poor Large
NM(-5)/L(-5) -0.314 -0.341 -0.298
0.020 0.000 0.022
LOG(OEC)-LOG(GDPPC) -3.393 -0.314 -0.300
0.003 0.009 0.023
(LOG(OEC)-LOG(GDPPC))* 0.818 0.038 0.032
0.009 0.042 0.032
(LOG(OEC)-LOG(GDPPC))® -0.064 - -
0.003 - -
WR/GDP 2.077 - -
0.004 - -
(WR/GDP)? -24.262 - 2.062
0.016 - 0.183
WR(-5)/GDP(-5) - 2.571 1.845
- 0.000 0.000
(WR(-5)/GDP(-5)) 22.007 -17.395 -13.903
0.000 0.000 0.000
WR(-10)/GDP(-10) 3.171 - -
0.000 - -
(WR(-10)/GDP(-10))* -40.594 - 2.875
0.000 - 0.042
SAVGDP(-2) - 0.0036 -
- 0.0051 -
SAVGDP(-3) -0.002 -0.0037 -0.001
0.000 0.009 -1.872
MIGST/L - -2.690 -3.304
- 0.000 0.000
MIGST(-5)/L(-5) -10.661 2.396 2.839
0.007 0.000 0.000
(MIGST/L)? 153.694 4.730 5.323
0.023 0.001 0.000
(MIGST(-5)/L(-5))> 208.278 -2.380 -2.640
0.010 0.000 0.000
(MIGSTI/L)® -3100.415 -2.691 -2.827
0.062 0.010 0.002
Period 1990-2000 1990-2000 | 1990-2000
Countries 18 18 35
Observations 34 39 73
S.E. of regression 0.009 0.023 0.022
J-statistic 10.500 18.980 26.208
Instrument rank 26 29 29
Sargan-Hansen p-value 0.57 0.33 0.051

p-values below coefficients

Transformation: Orthogonal Deviations
Instruments: see appendix.
Cross-section weights (PCSE) standard errors & covariance (d.f. corrected)

2SLS instrument weighting matrix.
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Appendix: Countriesin the sample

Countries with GDP per capita above $1200 (2000) for which we have observationsin the
regressions presented in Table 1 are:
Belize, Brazil, China, Colombia, Dominican Repupkgypt, EI Salvador, Jamaica, Jordan,
Malta, Mexico, Morocco, Panama, Togo, Trinidad dothago, Tunisia, Turkey.

Countries with GDP per capita below $1200 (2000) for which we have observationsin the
regressions presented in Table 1 are:
Bangladesh, Benin, Bolivia, Cameroon, Ghana, Indidgnesia, Madagascar, Mali, Mauritania,
Niger, Nigeria, Pakistan, Philippines, Senegal Lanka, Vanuatu.

The large sample consists of all countriesdistethe two groups above.

Appendix: instruments
When two lags are mentioned, this indicates tlst &ind the last lag used for dynamic
instruments. One lag indicates just a traditionatrument.

Instrument list for the poor sample: NM(-10)/L(-10), NM(-15)/L(-15),
((LOG(OEC)-LOG(GDPPC)),-1,-1), ((LOG(OEC)-LOG(GDPPt-1,-1),
((LOG(OEC)-LOG(GDPPCY)-1,-1), (WR(-1)/GDP(-1)), (WR/GDPB}1,-2), WR(-10)/GDP(-10),
(WR(-5)/GDP(-5)§, (WR(-10)/GDP(-10}, SAVGDP(-3), (MIGST(-5)/L(-5)), (MIGST(-5)/L(-5)
(MIGST(-10)/L(-10)}, (MIGST(-5)/L(-5)".

Instrument list for the less poor sample: NM(-10)/L(-10), ((LOG(OEC)-LOG(GDPPC)),-1,-3),
((LOG(OEC)-LOG(GDPPCY)-1,-3), WR(-5)/GDP(-5), (WR(-5)/GDP(-5))(WR(-10)/GDP(-10Y}
SAVGDP(-2), SAVGDP(-3), MIGST(-5)/L(-5), MIGST(-10)(-10), (MIGST(-5)/L(-5)Y,
(MIGST(-10)/L(-10)¥, (MIGST(-5)/L(-5)’.

Instrument list for the large sample: NM(-10)/L(-10), NM(-15)/L(-15),
((LOG(OEC)-LOG(GDPPC)),-1,-2), ((LOG(OEC)-LOG(GDPP%-1,-2), (WR/GDP),-1,-2),
(WR(-5)/GDP(-5)), (WR(-5)/GDP(-53) (WR(-10)/GDP(-10¥ SAVGDP(-3), MIGST(-5)/L(-5),
MIGST(-10)/L(-10), (MIGST(-5)/L(-5)), (MIGST(-10)/L(-10)¥, (MIGST(-5)/L(-5)).

Appendix:
Figures of non-linear partial regression impactswithin the data range

nm/l

log(oec)-log(gdppc)

Figure Al: The impact of income differences oninanigration: The lowest curve is for the
poor sample, the highest for the rich sample.
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Figure A2: Impact of remittances on net immigratibhe steepest curve is for the poor sample,
the flattest for the large sample.
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Figure A3a: The impact of the OECD-6 migration &toa net immigration: The higher curve
(until 0.72) represents the less poor sample amdbtler curve the large sample.
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Figure A3b: The impact of the OECD-6 migration &on net immigration in the poor sample.
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Figure A4
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