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Abstract

We show empirically that aid given to poor devetgpcountries enhances growth and
reduces emigration once several dynamically intargceffects of aid are taken into
account in a system of equations. We estimate muusaftor net immigration flows as a
share of the labour force and GDP per capita graavith also for all their regressors
including remittances and official development aife use dynamic panel data methods
for a sample of poor countries with GDP per capgbw $1200 (2000) for which aid is
about 9.5% of GDP. The partial effects in theseaggjons are as follows. Remittances
enhance net immigration, savings, public expenditan education and growth, but
reduce tax revenues, all as a share of GDP. Netigration enhances labour force
growth and the savings ratio. Official developmaiat decreases the savings ratio and the
per capita GDP growth rate, but it increases imaest, public expenditure on education
and literacy and also labour force growth. Thenintegrate all equations to a dynamic
system and run a simulation. The result is an emgogs migration hump with several
peaks. In a counterfactual simulation we doublevaiti the result that for more than a
hundred years migration is reduced and the GDPcapita is enhanced, because the
positive effects of aid on investment and educatiominate the negative direct effects of
aid on growth and the unfavourable effects on gpyittax revenues, and labour force
growth.
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I ntroduction

We deal with two widely discussed questions regaydoor countries in a new way.
Does aid enhance growth and does it reduce migfatiBoth questions have been
discussed separately and conclusions have beem dravthe basis of single equation
regressions. As aid may not only have direct effeeptured in these regressions but also
indirect ones we believe it is a better approaclaralyze these questions in terms of
systems of simultaneous equations taking into aucall direct and indirect effects. We
want to deal with both issues simultaneously by wéyestimating several equations
separately and integrating them into a simultanesugation system for the purpose of
running simulations. Counterfactual exercises tlkebling aid are then easily carried out
as well.

Since the early and much disputed findings afeduction in savings rates — for
example by Papanek (1972) - some economists haretbes as tantamount to reduced
investments and therefore growth using the equafigavings and investment as learned
in the first principles for closed economy econasmadthough developing countries are
open economies with large capital inflows and changlifferences between investment
and savings. The recent literature on aid and drdvefore and after the last round -
initiated by Burnside and Dollar (2000) and disputeavily thereafter again (see Perkins
et al. 2006, Roodman 2007b and Kourtellos et @720 has focused on the effects of aid
in growth regressions without taking into accouné teffects aid may have on the
regressors such as investment in physical and hwaygital and employment growth. In
spite of some correlation between investment amphgs all the variables show different
reactions to changes in aid (see Doucouliagos ahdaf 2006) and have some mutual
dependence. Therefore it seems preferable to znalye direct impacts of aid on
savings, investment and growth and other variabies separately in regressions and
then consider all effects together in a simulataralysis using a system of all the
estimated equations. This allows us to considerditext and indirect effects of aid on
growth and also those from GDP per capita on mimgnadand remittances simultaneously

with some other feedback effects.



The effect of aid on migration is much more idiift to trace then the other effects of
aid because of the complicated relation betweematio;m and growth, sometimes called
the migration hump or ‘emigration curve’, and thiere needs a longer explanation. The
‘migration hump’ or ‘emigration curve’ describesethdea that over time and with
increasing income countries may move from increptandecreasing flows of emigration
and then to immigration. The question of the exiséeof such a hump is relevant for
several reasons. First, emigration could be stemtmedme extent through development
in the absence of a positive relation between dgwveént and emigration. However, if
there is a positive and stable relation becausth@faffordability of migration costs,
development may lead to more emigration first, beefalling perhaps only much later. In
particular, if more official development aid - asquested recently by the former UN
Secretary General Kofi Annan (see UN 2005) - adsewiore growth and development
this seemingly would also help to reduce migrationthe absence of an invariable
migration hump, but not in its preserfc8econd, emigration has an impact on the growth
of the population and the labour force, which idl\weown to have a negative impact in
growth regressions. If emigration follows a humgdydur force and population growth
may have an inverted hump and therefore growttsratay have long waves if these
effects are strong enough relative to other effelotsver migration may then lead to
higher labour force growth which in turn may redieeels and growth rates in the long
run, even if the effects of aid on growth and othariables are favourable in the short
and medium run. Again, there is a need for a semelbus consideration of aid, savings,
migration, labour force growth, remittances, GDIP gapita growth, and other variables
because of the many direct and indirect effectstheaid interactions evolving probably in
non-linear ways.

What is the existing evidence for a migratiomip@ Easterlin (1961) found a negative
relation between income and emigration for Europeamtries of origin before WWI.
There is no part in the relation where higher inedeads to more emigratidnZelinsky

(1971) presents a hump shaped curve based one'®zhitvidence and the deeper logic

2 See Bohning (1994), Olesen (2002), Stalker (2@@2yaas (2007), Skeldon (2008) and for an extensive
discussion of these issues and their origins.

% This is in line with his argument that migratiomasymainly driven by the economic situation in theted
States and push factors were of little relevance.



of socioeconomic history’. Akerman (1976) drew awmerted u-shape function based on
data for Sweden 1851-1960. Faini and Venturini 89994, 2008) find that migration
as a share of the population is an inverted u-fancif GDP per capita for four countries
in Southern Europe; the function has a peak somenbetween $3500 and $4500 (in
prices of 1985). Hatton and Williamson (1994) foamdinverted u-shape function for the
emigration rate, er = -0.35+2.66t-0.27for eleven European countries in the period
1860-1913. They attributed the upward sloping p#&ot population pressure,
industrializatiod and past emigration, and the downward sloping fartwage
convergence. Fischer et al. (1997) provide soma gaits for five OECD countries.
Rotte et al. (1997) find a positive impact of Grdsational Product per capita in
purchasing power parity terms on the number ofuasyseekers in Germany from 17
countries 1985-94. de Haan (1999, p.20) indicab@sesepisodes of successful regional
development in India, China, Mexico and Japan, mdurivhich gross emigration
increased. Vogler and Rotte (2000) find a humpniggration from developing countries
to Germany related to the GDP per capita and tsuggl value. Hatton and Williamson
(2005) found a positive effect of relative wagestloé country of origin to that of
destination on migration for African countries. las(2005) presents bivariate evidence -
relating emigration and GDP per capita with a negaslope - against the idea of an
upward sloping part of the hump for LDE®umont et al. (2007) regress the stock of
emigrants in the OECD from country of originwith educatiore and gendeg as a share
of the population of the origin countries on theei@ge GDP per capita for the years
1985-2000. This cross-country regression showsséip®e sign for people with primary
education as one would expect in a migration hu@lark et al. (2007) using fixed
effects estimation methods find that there is aiited u-shape which yields a positive
impact of GDP per capita on migration to the USAewlevaluated at the mean value for
Africa, but a negative value when evaluated at riean value for Latin American

countries.

* Another approach based on multi-sector thinkingastin and Taylor (1996). They select assumptions
for trade models under which trade liberalizatidh vad to wage inequality and therefore encourage
migration in the short run. Assuming that tradeuss migration in the long run trade liberalizatioight
contribute to a migration hump in theory.

® In favour of the upward sloping part of the hume lousehold data for migration within Vietnam
(Nguyen et al. (2008)). This paper will concentmatemacroeconomic dynamics though.



Some of these studies use only pooled OLS etsmar are related to data from the
European migration to the USA from countries thatavamong the richest in the world.
For these it remains an open question, whetheobthese results would also hold over
time and for flows of migrants from poor developicmuntries. Others though have used
fixed effects and this so-called within estimatasha clear time dimension aspect. Our
overall judgement is that the above mentioned stugrovide strong indications of the
existence of a migration hump when poor countries ansidered using fixed effects
methods. However, we also think that it would benpature to conclude that the
existence of a hump is sufficient to exclude thestality that more growth through
more aid, leads to less migration. The reasonaisdhich an interpretation might overlook
the possibility that a migration hump or emigratmve is not a fixed constellation but
rather an endogenous curve that may shift whemmistances change. Aid may have an
effect not only on the GDP per capita, the variaivig¢he horizontal axis of the hump, but
also on the migration, the y-axis variable of thaenip, because both are dependent on
regressors, which may be affected by aid. By inapio, the hump is endogenous and
may shift. The true challenge then is the questuiere and how the hump shifts. It
seems to us that the question can not be answdthduivextensive modelling of the
most important aspects and analysis of the impafatkanges in aid on the determinants
of net migration and the levels and growth rate&PP per capita.

Our contribution is as follows. First, we shovatthhe quadratic time trend of Hatton
and Williamson (1994) also appears for poor devalppcountries. Extending the
emigration regression with a quadratic time trendorder to include the economic
arguments, which can explain net migration, we finat results for an upward sloping
part of the hump using GDP per capita remain in@ive and not robust when looking
only at a single migration equation. The idea & ttump is established when using
savings as a share of GDP as a development indicatbe migration regression jointly
with considering the simulation of a model that @yehizes all regressors of the
migration and growth regressions. Savings ratio® lsapositive impact on emigration as

® Below we will assume that aid is fungible. If smget the aid requested by the UN the receiviaigst
will move some of there money elsewhere. It wiktme clear below, that this is not meant to dery th
role of tying of aid. We will make explicit the asaptions about how much fungibility and how much
tying there is.



the traditional income difference arguments dodsis Tis an indication of imperfect

capital markets and credit rationing as savingeasnatural way out for those who do not
get credit to invest in migration. Worker remittascon the other hand allow people to
stay at home where they consume or invest the tamsgs. Only a joint dynamic

analysis for all these forces can show whetherobrtimere is a hump. Therefore we also
run regressions explaining all the regressors i@ thigration equation. In many

regressions we find effects of aid. The most welbwn ones are those in the growth
regression and, in the literature completely sdpdrdrom the previous, in those for
savings and investment. We find these effects fimrsample too, but beyond that we find
effects in the equation for labour force growthplm expenditure on education and
literacy.

Running simulations for the whole system andrégbg being to the best of our
knowledge the first who analyze many effects ofsamdultaneously based on regressions
using dynamic panel data methadse find a migration hump and long waves of growth
driven by the impact of migration and remittances labour force growth, savings,
investment, public expenditure on education amuidity. In short, we reestablish the idea
of the migration hump using the savings ratio ateeelopment indicator together with
simulations from an empirical growth model takimgoi account open economy aspects
of migration and, implicitly, capital movements anade.

Next, we simulate the effects of approximatetyloling the effects of aid. This makes
explicit what the multiple effects of aid are whiie result is compared to the base run of
the simulations. It is particularly interesting base of the skepticism from the literature
on aid-and-growth regressions and the aid-and-aglaiion regressions (see the meta
studies of Doucouliagos and Paldam 2006, 2008@rI§rowth regressions the evidence
is mixed, and investment is enhanced by aid whessasngs may be reduced, the
divergence of investment and savings indicate higlet foreign debt. The increase in
investment and also education variables may outwitig negative effects in the growth
regression. The migration hump then is not a fisddtion along which the economies

" Akhand and Gupta (2002) use simultaneous equatithods but no fixed effects or systems GMM
methods.



move more or less quickly depending on aid buterathe whole relation is endogenous
and we show how it shifts when aid is enhanced.

Our results imply good and bad news. The sedsibgd news for those hoping to
stem migration through development is that therea ibump with three peaks and
emigration might increase first. The good newshet for our panel average the higher
two of the peaks are just behind us in the yeaB9 hd 2005; a lower one follows in
2073 and therefore could in principle enhance nigmathrough higher growth. The
critical point though is where the hump moves wlagh is enhanced. The change in
migration then is a combination of a move along arghift of the hump. We show that
the hump gets smaller through the multiple effexdtsid causing lower savings and a
higher GDP per capita for more than a hundred y&drsrefore, for a long period there
is more GDP per capita growth followed though kyeaiod with less growth. For about
140 years there is less emigration until the enduofsimulation period when remittances
get negative. The good times of growth stem frora positive effects of aid on
investment which is going to be financed througth and foreign debt while savings
ratios are decreasing. The growth dampening effeletrger labour force growth follows
with some delay through more aid, growth and lessgeation although it is itself
weakened through more literacy. The positive fstiod is very long and gives these
countries a lot of time to generate structural kse@wards a better development policy
although aid may weaken the political pressureiacentives to change policies.

M ethodology

The crucial question for the analysis is whethershieuld carry it out for developing

countries with high income and migration or for ghowith low income and migration.

We have data since 1960, where migration from ther pssentially started (Hatton and
Williamson 2003), and the suspicion is that the pumocurs for countries with relative
low income (de Haas 2007). We do not have the fatahe time when the now

relatively rich developing countries where suffidlg poor to exhibit a hump. The

selection of countries then is based on data duikilawith respect to remittances,
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literacy, aid, and GDP.This results in a sample of 108 countries. Inieamvork we
found that countries below $1200 have lower growdtes. Moreover, Boone (1996)
briefly reports having found positive effects ofl @n investment only for small countries
with high aid/GDP ratios which will be poor couesiin fact. This is important for our
approach of integrating growth with investment esgions and other equations for the
purpose of simulation, explained below. Therefoeeprefer to split the sample and look
only at the poor part in this sample for which thigrration hump is a reasonable idea.
We carry out the analysis for 52 counttfesith per capita income below $1200 in prices
of the year 2000. For these we have data from tloeld\Development Indicators for
1960 to 2005, which are explained in an appendne data structure therefore is one of a
panel with 46 time periods and 52 cross-sectiotsuin this sample aid is about 9.5% of
GDP and therefore much larger than in the samgdlether papers. We believe that its
effects then should not be ‘too small to be detkstatistically’ (Roodman 2008).

As we are dealing with a macroeconomic issuevamet to recognize the success of the
vector-autoregressive econometric models (Greef8)20 the sense that we take into
account lagged dependent variables, and we taie@agtount other regressors when they
are in accordance with economic theory and evidefibe combination of a panel and
lagged dependent variables brings us into the redldynamic panel data methods. As
our problem is an inherently dynamic one in whicé time dimension is more important
than the cross section information using a fixeteat$ or ‘within' estimator is in
principal a straightforward choice when the timmension of the datd, is sufficiently
long. Moreover, for all equations we have tested ejected the redundancy of fixed
effects and also tested random versus fixed effeits the result that fixed effects are
preferable. Fixed effect estimators have a downvigad of the coefficient of the lagged
dependent variable of the order of magnitudel@df, whereas ordinary least squares
estimation overestimates that coefficient. Accogdio Judson and Owen (1999) whEn
is about thirty fixed effects estimation is readalea However, Baltagi (2005, Chap.8)

points out that the bias then still may be as l#gt20%. Therefore we have always tried

8 If data availability of countries is related toifme poor then there may exist an even poorer set of
countries for which we do not have the data.

° Kourtellos et al. (2007) split their sample acédngdo ethno linguistic fractionalization using Besjan
tree regression.

19 See Appendix for a list with the names of the d¢des.
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out the fixed effects estimator and compared itthe GMM systems estimator of
Arellano and Bover (1995) using their orthogonavidgon calculation method. We
prefer it to the fixed effects estimator if (i) theter results in a higher coefficient of the
lagged dependent variable than the fixed-effedisnator and a lower one than the OLS
estimator, and (ii) the Hansen-Sargan J-statistiwot too high or too low because of the
over-identifying constraints (see Roodman 2007aafatiscussion). Exceptions to this
rule are made if its first-difference property iésin strange simulation results for levels.
In the latter case we choose the fixed effectaregtir which mostly has only slightly
smaller coefficients for the lagged dependent wdeia

The core of the model are equations for net ignation as a share of the labour force,
GDP per capita, labour force growth, ratios for iteances, savings, investment, tax
revenues, public expenditure on education, andadlidis a share of GDP, interest rates,
and literacy as a share of the population. In aldito the core of the model, we use US
interest rates in the equation for remittances,ldvorcome in the growth equation and
OECD income in the migration equation and the ajda¢ion. For these variables we
provide only simple auxiliary equations as is thabibh in dynamic stochastic general
equilibrium models (DSGE; see for example Acostal&007). Nevertheless, with these
three variables we have gone through the wholedrajy of checking for unit roots,
estimating the vector-autoregressive model (VAR9tedmining optimal lag length,
checking for stability, testing for cointegratiomdaestimation of an error correction
model. Here it turns out that the US interest rates the OECD growth are exogenous
because the cointegrating vector has no significapact on them. Estimation of the
autoregressive model for the log of the world GDEhWJS interest rates and OECD
growth rates and a time trend after eliminationrsignificant lags and autoregressive
equations for US interest rates and OECD per capld complete the model. The
lagged dependent variables in these equationsdunteo a bias. But the estimator is
consistent as the Breusch-Godfrey test showsltleat is no serial correlation. Having by
far more than 30 degrees of freedom the bias wallstmall enough to allow for least
squares estimation (Ramanathan 2001). Standardsefoy these equations are

heteroscedasticity and serial correlation consigtéewey West HAC).
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Having estimated the fourteen equations for atign and growth and all their
regressors using lagged dependent variables, fdramrulation can be useful for several
purposes. First, deciding between similar regressigimulation within a system
sometimes yield weird results allowing excludingngoof the alternatives. As forecasting
within and out of sample normally is also an impattaspect, we also checked the usual
forecast criteria (see Table A.1 in an appendithefworking paper version) and whether
or not our preferred regression is close to theaabbservations when the simulation
goes out of sample in 2005, a normal year in tevhexonomic performance of the world
economy, and sometimes we used this as deciditgriori when several others were
similar for the candidate regressions.

Second, if one wants to know whether or notehera migration hump one needs to
simulate forward beyond the limits of data avaliipbn the basis of estimated equations
to see how non-linear curves evolve and whethearobrthey remain within reasonable
values for a sufficiently long time. In general.eocan almost always remain on the safe
side of plausibility by specifying regression edoias in accordance with assumptions
ensuring stable steady states in growth th&brilowever, for migration equations there
are many results suggesting that emigration ga@s increasing to decreasing values
and movements into immigration. This may result nan-linearities in migration
equations in particular if emigration curves or lpsnexist. The question then is whether
or not these non-linearities from plausible regmssesults make the model simulations
explode or implode or neither of the two for su#fitly long time. We found that in our
simulations this never happened before the yead 2dten remittances became negative.
In other words, the non-linearities of our modedule in a long wave for about hundred
and fifty years. In the first phase of this longwesave get development with increasing
emigration as a share of the labour force, deangdabour force growth and increasing
growth rates of the GDP per capita. In the secdras@, we get decreasing emigration as
a share of the labour force with slightly incregsiabour force growth rates, and falling
growth rates of GDP per capita. This clearly hights also that labour force growth is of

™ Note that the standard justification for steadftesmodels of growth is that otherwise models would
explode or implode, but that this is rarely obsdrirereality. However, there are also non-steadiest
models and if a models ex- or implodes after séwaradred or thousand years this need not be ameas
for concern, because no country will escape strathreaks for such a long time. One may want tb ca
steady states a ‘long run’, but there is no netessiimit the long run to steady states.
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eminent importance and illustrates that our moahilsts a very long structural change
rather than a steady state. An interesting casebicimg the first and a second point —
selection by simulation and simulation of complexiinearities - is that under a certain
specification of the migration equation we cameselto a net emigration of more than
4% of the labour force for forty years. Such valaas be realistic for some time but are
unlikely for long periods for which we would expeuigration rates either to return to
smaller values, or a region getting (close to) gmmiore quickly from some time
onwards. However, ultimately differences betweewess specifications of migration
equations lead to differences of the length arehgth of the emigration hump phase, but
not to a qualitatively different form.

Third, once we have simulation results we cammare them to counterfactual
simulations such as doubling aid. In (UN 2005) ¢hare two suggestions. First, in order
to pay for the Millenium goals aid at the amountat third to one half of the GDP of
the poor countries is needed. This would imply éasing aid from almost 10% of the
GDP of the poor receiving countries to 40 or 60%isTseems to be a bit unrealistic.
Second, there is a suggestion to double aid. Wk delible the constant of our aid
regression and thereby approximately double aal sisare of GDP from 0.095 to 0.185.

In order to explain this in greater detail ansloathe reaction of and feedback from
other variables, we go to present the ideas andtsesf all regressions. We do this in one
step to keep the exposition short.

Estimation results

We first regress the data for net immigration (iithg return migration)ym, as a share
of the labour forc¥, |, on a quadratic time trentdand £, for the period 1960-2005, 10
five yearly observations, and 52 countries andal tif 508 observations. The result is as

follows, with p-values? the marginal significance level, in parentheses.

2 For all our purposes it is useful to correct vialea for country size. When explaining volumes of
migration one may want to abstain from this asiésdase in gravity equations (see Lewer and van den
Berg 2008). As more than 75% of migrants to the W8&Ain the age group of 14 - 65 (Clark et al. 2004
and the purpose of the migration is work, it seemst plausible to consider immigrants as a shatkeof
labour force, a variable that is used in the gromtidel part too.

13 Based on panel corrected standard errors in regaverial correlation, Period SUR (PCSE)). We use
fixed effects with cross-section weights (estimaiedfeasible GLS) to correct for heteroscedasticity
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nm/l = -0.0039 -0.00090T +0.000014T>
(0.11) (0.0003) (0.0056); Adj.R? = 0.457. DW-statistic: 0.97

Net emigration is expected to have a maximum dffety two years and to vanish after
seventy years according to the quadratic time testnation-* As the regression refers
to the period 1960 to 2005 the maximum emigratiboutdd have happened to occur
already in the year 1991 and emigration shouldstaiti about 203

So far the result suggests that we have a nogrétump with a peak in the past. Of
course, basic econometric lessons would warn usistgan omitted variable bias when
using only the time variable, and the adjusted &ased indeed suggests some space for
improvements. Moreover, the Durbin-Watson statiitow either because of the low
number of time periods[=10, or because of mis-specification. This is whatleak at
next. We write down the result of a system GMMrasate following Arellano and Bover

(1995) as a level equation with an undeterminecsizon.

NMIL = c13 - 0.18NM(-5)/L(-5) +2.97(LOG(GDPPC)-LOG(OEC)) + 0.73(LOG(GDPPC)-LOG(OEC))>
(0.06) (0.002) (0.0014)

+0.058(LOG(GDPPC)-LOG(OEC))® + 1.29 WR(-10)/GDP(-10) — 1.36(WR/GDP)? +
(0.0013) (0.0000) (0.006)

+12.8(WR(-5)/GDP(-5))? - 19(WR(-10)/GDP(-10))* - 0.00118SAVGDP(-3) (1)
(0.0000) (0.000) (0.0001)

Per.: 4 (1990 2005). Countr.: 20. Obs.: 46. S.E.E..: 0.012655. J-stat.: 23.69. Instr. Rank 30. p (J)le: 0.31

As indicated above, the method used does not prowgdwith a constant. The lagged
dependent variable normally is interpreted to otfleetwork effects (see for example
Hatton and Williamson 1998, Chap.4, and Mayda 2@0i) expected to have a positive
sign. We get a positive sign for an OLS estimatd, & negative one when using fixed
effects or the Panel GMM reported. The negative sigy stem from migration that is
caused by natural disasters or political confiiiuding war and civil war. These may be

% This relation is plotted in Figure Al. Figures afables named ‘A..." can be found in an appendixef t
working paper version.

13 |n a similar regression for the share of manufactuin GDP we find a peak for 1990 or 1991 as
suggested by Clark et al. (2004). The estimatisoltdrom a fixed effects estimation is manugdp.59
0.01T%-0.00024F. t-values are 43, 13 and 12 respectively. Perié6ig1960-2005). Countries: 52. obs.:
1574. Adj.R-squared: 0.75. Although emigration #melshare of manufacturing follow an inverted upgha
pattern over time, they are not significantly ctated with each other in our sample, with and witho
inclusion of our other regressors.

18 This p-value belongs to the Hansen (or Sargatatissc.
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negatively correlated with similar events five ygedéater. In addition, if in a network a
person has financed the costs of migration for peeson then, for relatively poor
countries like those in our sample, the probabtligt another one can be financed five
years later may be very low and affected negativéhis may be different for large
stocks of migrants - of which we do not have thecagite data though — when such
uncertainties and fluctuations are averaged out avarge number of people. Our result
is more plausible for small stocks of migrants witich temporary migration as Hatton
and Williamson (2002) report for Africans in the A&onstituting a small network
whose behaviour may resemble that of single perisoifie presence of fluctuatiohs.

The second argument is the backwardness in GIDBgpita, GDPpc, relative to that of
the OECD, OEC. Most international migrants in theamwhile go to OECD countries.
However, many do not but go to richer neighboringrdries. Only 15% of the migrants
to the OECD come from low-income countries (Skeld008). Countries that are
loosing people to the OECD directly are willing atlow for immigrants from other
countries. These countries in turn are willing tmwa for immigrants from the next
poorer countries. This constitutes a chain frorh tecpoor countries, where the incentive
essentially stems from the rich end of the chairthis perspective the GDP per capita in
the OECD reflects the income that can be earnetthenupper end of the chain. This
income difference is only a rough indicator of wtta migrant gets as an income change
when changing the country of his location. Of ceurske may not exactly have the
average income before and after migration and tbbabilities of getting a job in the
new and old locations may differ but still the int® difference between the places of
origin and destination is a good proxy for the rewe gain of the national and
international migrants since the work of Todarog@P(see Mayda 2007 for an extensive
discussion of modern literatur€) According to our combination of data and simulasio
the gap increased from -3.4 to -3.7 in the peri®@0:1990, and falls slightly afterwards;
then catching up takes place in our simulationd antalue of (-2.96) in 2155 when our

1" Hatton and Williamson (1998, chap.4) report streakatility for migration streams before WWI.
18 Hatton and Williamson use wages instead of incomikeir papers. Note that under a Cobb-Douglas
function wages are proportional to per capita GDP.
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simulation end$® Therefore this part of the incentives for migratincreased until 1990
(see also Hatton and Williamson (2003)), then remthiconstant and thereafter is
reduced.

The next argument in equation (1), appearinthenform of current and lagged, linear
and quadratic terms are worker remittances as r@ stfiasDP?° This is what those who
are left behind by the migrants get. For the Euaopmigration to the US before WWI
Hatton and Williamson (2003) emphasize that remi#s financed further emigration.
Modern migration theory emphasizes that this mooay also be used to solve the
market imperfections like insurance problems arldted credit constraints (see Stark
and Bloom 1985, Taylor 1999 and Rapoport and Dasq2006). In our case this effect
reduces emigration in a slightly non-linear wayttigclose to a one-to-one relation
though (see Figure A2b). As worker remittances sisase of GDP are between zero and
5 per cent they reduce net emigration by aboutsdree number of percentage points.
The sign makes sense because reducing problems rfrarket imperfections makes
sense only if some members of the family want &y st the country of origin. The effect
emphasized by modern theory therefore dominatesotie of financing additional
migration. Unfortunately the remittance data ameineed payments. We do not have the
data for remittances paid or only versions inclgdimon-migrant labour income from
abroad. This may lead to an omitted variable baddeast for countries with two-way
migration. However, to the best of our knowledgalier regressions with migration as a
dependent variable did not take into account ramdts at all, although they are the
return of the family decision for those who stajhaie according to the new economics
of labour migration. Even if we are missing renttas paid we provide an improvement
to the state of the art here.

The last regressor is the savings ratio asrektlyears ago. In poor countries with less
than $1200 per year or $100 per month it will hatolé possible to pay migration costs
out of current income even if reconsidered in tewhgurchasing power parity. It is

necessary to save first. Whereas the income diftereand remittances represent the

19 Figure A2a shows the plot of the arguments akerrégression for the relevant range of our siraniat
presented below. It has a u-shaped form along whigleconomy moves as indicated in the main tast: f
to the left, then to the right.

2 Note that worker remittances as a share of GPviue below unity. Therefore the exponents do not
have a strong positive impact as for values aboee o
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incentives to migrate, the lagged savings ratioaggnts an important part of the means
available to carry the costs. With a savings rafid/6 = 16 2/3 % an average family
saves $200 of the maximum of $1200 in our sampl81@0 if it is half as rich. Over
three years this cumulates to $600 or $300. Thightnbe enough to cover migration
transaction costs, without being payable out ofentrincome. For low savings ratios as
in the early 1960s the savings ratio explains aliopércentage point of net emigration.
For high savings ratios of later years this goetouh5 percentage poirfts.

The classical income difference argument explainstnof migratior?” However, in
terms of economic causality emigration is not gasswithout the savings accumulated
in order to cover the costs of migration. We wdkesbelow how all regressors interact to
result in a path of net migration.

We have also tried out several other regressBopulation growth rates were
significant in the regressions of Hatton and Wiligon for 11 European countries using
data for 1860-1913, but are held to be not relevanthe literature on currently
developing countries (O’Neill (2003)). However, lrat than using lagged population
growth rates as a reason for emigration pressueecan look at current labour force
growth rates. In the fixed effects version the labiorce regressor is highly insignificant
as in the regressions of Vogler and Rotte (20aBpabh it is significant in the Arellano-
Bover version of the GMM systems estimator. It seeémbe an open issue whether or
not population and labour growth contributes to gration. For our simulations below
results with and without this regressor are veryilar. Similarly, a literacy variable is
significant as long as we do not introduce the temces variable. Its squared value can
be made significant if we use two lags as instrusiand thereby loose observations for
8 countries, but using only one lag as instrumesnet an insignificant result. When the
labour force growth is included as well the sigrafice changes depending on which one
is used with a lag. Pedersen et al. (2006) find tthe literacy variable is insignificant for
migrants going from Africa and Latin America to t®&CD. In our sample 27 countries
are from Africa and two from Latin America. Moreoyeve have also tried adding a

2Lt is interesting to note that the vertical difface between the interior minimum and the maximéithe
curve in Figure A2a is about 8 percentage poiotswbrker remittances as a share of GDP there is a
difference of 4 percentage points between the Isiggned the lowest value, and for the savings iaito
1.25 percentage points. Therefore none of thesegkgible relative to the others.

2 Figure A2c plots this part of the regression fa televant data range of our simulations below.
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guadratic function of GDP per capita in order tgptoee more of the spirit of the
migration hump. These are significant and resultaipositive impact of GDPpc on
immigration as in the bivariate regression of Lu¢a®05) and in the fixed effects
regression for Africa in Clark et al. (2007). Howevwhen literacy is introduced the
variable gets insignificarft. Because of this lack of robustness we drop théntitatacy,
labour force growth, and the log of GDP per capitside the income difference teffh.
The latter aspect & hump shapa GDP per capita that would indicate the affordlgpbi
of migration is captured in our model by the sasingte. For our purposes it is not
important what the decomposition of the migrantsTiserefore we do not take into
account aspects such as age of the populatiorigih pskills, land ownership and gender
which are typically discussed in selection modelsich respond to different questions
than ours. One can conclude from the model by Fandi Venturini (1994) that it is not
necessary to include the costs of stemming immarah destination countries, because
this variable drops out in the derivation of thgression equatiofr.

Some migrants leave the labour force of the trguof origin. Other emigrants are
accompanying family members. Others again are imahigg rather than emigrating. As
we cannot distinguish them in the net migrationadate include a net immigration
variable in an equation explaining the growth oé tabour forcé® The result is as

follows.

D(LOG(L)) = ¢z + 0.17D(LOG(L(-1))) +1.39 D(LOG(L(-1)))? -0.00018 LIT(-13) +0.015 ODA(-5)/GDP(-5)+
(0.005) (0.005) (0.025) (0.09)

% |n terms of the home bias model by Faini and Venii§1994) this would mean that the utility furmti

is of the Cobb-Douglas type in wages and home aresrand that in the Pareto function on necessary
characteristics for migration, for example eduagtibe scale parameter does not depend on wages in
our sample. In their sample consisting of soutl&rmopean countries the utility function is CES bat

CD and the dependence on wages is significant.

2 When including quadratic forms of GDP per cafiiré are two aspects that deserve some attention.
First, for the migration hump to be an adequaterpretation one should find a maximum value thaibis
implausibly high. Second, for a dynamic interprietabne should make sure that over time migration
should not grow explosively or have a share ingiyeulation or labour force that exceeds unity. €hes
points have not been obeyed in all papers discussede. Adding time trends does compensate for this
only imperfectly in regard to forward simulatiorscarding to our experience.

% For an extensive discussion of international migretheories see Massey et al. (1993).

% |n basic growth theory there is a habit to talk@tpopulation and not to distinguish between paipoih,
labour force and employment. Trying to do so ofrsetthen requires using the variable that is cidses
the theoretical concept. This would be the laboput and therefore employment. As we do not have
employment data to a satisfactory extent we useulaforce data as a proxy.
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+0.04NM/L+ 0.018 D(LOG(GDPPC(-1))). )
(0.05) (0.12)

Per.: 4 (1990-2005). Countr.: 43. Obs.:153. SEE: 0.0072. J-stat.: 72.4. Instr.rank:71. p(J): 0.25

Labour force growth depends on its own linear anddgatic lagged values. Literacy as
of 13 years ago reduces it. This effect probal#ynst from lower population growth 13
years earlier. Development aid as of five yeariezaalso enhances labour force growth.
This is probably due to emergency aid and povdtéyiation reducing starvation from
hunger and diseases and thereby allowing peopl@aiticular children, to be in the
labour force later. Net immigration also increagbe labour force immediately,
indicating that people are allowed to immigrate tfog purpose of work. Finally, growth
of GDP per capita in the previous year encourageple who did not believe in the
chance of getting a job to enter the labour fokGea. net immigration all the effects we
have discussed in regard to the previous equatsanhave an impact on the labour force
growth. Essentially, net emigration would redudeolar force growth and therefore can
be expected to be growth rate enhancing in anentliway. Therefore we turn to growth

next.

LOG(GDPPC) = cg + 0.81LOG(GDPPC(-5)) + 0.051 LOG(GFCFGDP) — 0.327 D(LOG(L))

(0.0000) (0.005) (0.015)
+0.52 WR(-1)/GDP(-1) -2.44(WR/GDP)? -1.10DA/GDP + 0.365 ODA(-1)/GDP(-1) + 1.61(ODA/GDP)?
(0.032) (0.0223) (0.0025) (0.0001) (0.0334)
+0.196 LOG(WLD) -0.148 LOG(L) @)
(0.0022) (0.017)

Per.: 30 (1976-2005); Countr.: 48; Obs.: 644. S.E.E.: 0.057; J-stat.: 74.7; Instr.rank: 68; p(J): 0.07. 21

Besides the lagged dependent variable we have thsestandard growth variables, the
log of the investment share or gross fixed capgdahation as a share of GDP and the
labour force growth rate. We have a linear quadratipact of the (lagged) worker

remittances as a share of GDP as well as one fralapbment aid. We have checked
that they are not correlated with the lagged dependariable if the latter enters as a five

years lag. Moreover, the reverse causality for amll remittances are analyzed in

27 Serial correlation corrections in equations forngitoare not included in the reports of the regm@ssi
results or in the simulations below.
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equation (11) and (4) below. They have a quitesdéfiit lag structure. As far as Granger
causality goes we have no reason to expected eecarssality in the growth regression
for these much debated regressors. In the relenaange remittances have a positive
impact on growth and aid has a negative one. Ad hbs a significantly negative sum of
coefficients if we drop the quadratic term, a tesggested by Roodman (2038)As
these are effects besides those on investmentgrtveth literature considers them as
changes of total factor productivity stemming froeallocation (see Feder 1983,) and
institutional factors. For aid this is plausiblechase for poor countries much of the aid
serves emergency and poverty alleviation and saarts pre just lost in the political and
administrative process. These effects may bias ¢leetoral structure towards
consumption sectors. Aid also weakens democrasttimions (Djankov et al 2008)
which may have a negative impact on total factodpctivity (Rodriguez 2006). For the
interpretation of the effect of remittances we ghat they increase net immigration and
we will see below that they increase savings, itmeat — these may be the effects
addressing market imperfections-, reduce taxationibcrease public expenditure on
educatior’? The parts invested are included in the investmemtable and the
corresponding effect in the equation below does apgear separately in the growth
regression. All other effects may have an additiangact on the growth residual
through shifting the allocation to sectors withteg growth rates. Even if much money
goes into consumption and/or the distribution bee®more egalitarian it is additional
money which helps the consumption goods sectomsap economies of scal®Changes

in farm size and mechanization may increase prodtycbf agriculture as a by-product
of investment. Finally, models of growth with impeat capital goods (see Bardhan and
Lewis 1970) consider growth driven by exports. kp@&t demand functions the income
term could be the GDP of the World, included ag\WgD). As exports per head matter

% The variance inflation factor (VIF) = 1/(12Rwith R? from a regression of oda/gdp, log(gdppc(-5), and
log(l) on all other regressors is high, but nottfoe other variables. Coefficients of other varahdo not
change much when these are taken out. The sigmificaf the worker remittance variable though falls
when we take out the quadratic term. However, addi¢ regression of log(gdppc) on wr/gdp withony a
controls shows a mild hump-shaped function, thaesfying the quadratic term. We have also limithd t
data successively to 2004, 2003, 2002, 2001, iardalsee whether or not coefficients change styong
They change only slightly and the significance aigh survive always.

? For references to single-country studies of tfiects of remittances see Taylor 1999, p.70.

30 Massey (1988) briefly discusses aspects of digioh, technical change and scale economies for
Mexico during several periods.

21



here we also include the level of the labour fofideeir coefficients are of the same order
of magnitude and would be closer to each othereifhad the lower employment déta.
Literacy is not significant in this equatich.

To bring the growth equation (3) into its broagerspective, the migration dynamics
have an impact on growth via the labour force ghovette equation. If there is a hump,
then we expect long cycles in the labour force d¢hovate, which will produce long
waves in the growth equation. This will be analybetbw through the simulations using
the complete system.

Another effect of migration is that it causemittances later. Migration flows have no

impact though. This can be seen from the followiggyession for remittances.

WR/GDP = -0.12 -2.95WR(-1)/GDP(-1) -0.08 LOG(1+RIUSA(-1)/100) -12.3 (WR(-1)/GDP(-1))?
(0.005) (0.012) (0.0001) (0.0079)

-226.15 (WR(-1)/GDP(-1))* - 0.005(LOG(WR(-1)/GDP(-1))) =7.17 (LOG(WR(-1)/GDP(-1)))"® (@)
(0.0003) (0.0079) (0.0013)

0.034(LOG(OEC(-2))-LOG(GDPPC(-2))) -0.003(LOG(OEC(-2))-LOG(GDPPC(-2)))?
(0.06) (0.06)

Per.: 34 (1972-2005); Countr.: 51; Obs.: 777. Ad;. R? = 0.926; DW stat.: 2.02.

Worker remittances as a share of GDP depend amitspast values in a slightly non-

linear way*® As in the migration equation the lagged dependariable has a negative

3! The standard steady state assumption from growtiryhwould be a constant share of all variables
which are expressed as a share of GDP. Under #isssenptions taking first differences of equation (3
leads to a formula that is familiar from the Bandtawis model: d(LOG(GDPPC)) =
0.81d(LOG(GDPPC(-5))) + 0.196d(LOG(WLD)) -0.148d(GQ.)) = 0.81d(LOG(GDPPC(-5))) + 0.196
(d(LOG(WLD))- d(LOG(L))- (0.148 -0.196 )d(LOG(L)). In terms of steady statevgh rates this implies

gy =1.03g,- 0.78g with g, as the growth rate of the GDP per capitghat of the GDP of the World, and

. that of the labour force. Inserting our long result of 3.1% for World GDP growth we ggt g 0.032 -
0.78g . Only at a labour force growth rate of 1.64% wilir result for poor countries be equal to 1.924%,
that of the OECD. At a labour force growth ratel®f we get a growth rate of 2.4%. These are quite
reasonable results for economies which import ttegital goods and therefore are driven by the Worl
income term in their export function (see Mutz aielsemer 2008 for a theoretical formulation and
estimation of an explicit growth model without lax&ation).

32 We have abstained from trying other human capitiitators because their endogenization would make
the model even more complex and in poor counthies/ariation of literacy is as wide as that of setary
schooling. We want to point out though that in literature all growth regressions for poor courgngth
significant human capital indicators do not emplog export growth part of our regressors althouaital
goods are imported. If exports are skill intensiefative to non-traded goods this may lead to the
insignificance of the literacy variable.

33 When the GDP part of a variable appears with etifra sign for variables we have composed durireg th
estimation, we have algebraic values like 0.02.nTHigh exponents make them even smaller becauge the
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sign, which is plausible if sending money in onarnyienplies a reduction in the next, be it
because of the negative correlation of unfavourahticks or because of the limitations
in money available. Next, interest rates in the UBAd other countries whose interest
rates are positively correlated) reduce remittanioeicating that they are also competing
with investment elsewhere, which is typical for estment oriented expenditures but
could also hold for others. Finally, the natura laf the income ratio between the OECD
and the country of origin enhances remittances quadratic way. This is compatible
with several motives, altruistic and others, diseasin the migration literature (Rapoport
and Docquier 2006). As we first have divergence #rm&h convergence in terms of
differences of natural logs of income terms thistfiincreases and later decreases
remittances from this motivation.

Remittances as well as development aid are iniemalt transfers. They enhance
disposal income. Depending on the consumption-gavdecision this may increase or
decrease the savings ratio. Savings as a shareDéf (e latter not containing the
transfers) are almost certainly increasing unlégy tare inferior or GDP is increasing
through indirect effects more than savings do. kquidity or credit constrained
households we would expect the savings ratio teease (see Taylor 1999). Therefore

we look at the savings ratio next.

SAVGDP = 5.92 + 0.67 SAVGDP(-1) + 79.1 WR(-1)/GDP(-1) -511.13(WR(-1)/GDP(-1))? -0.006(PEEGDP)?

(0.0001) (0.0000) (0.013) (0.004) (0.000)
-24.1 ODA/GDP + 40.1(ODA(-1)/GDP(-1))? + 22NM/L (5)
(0.027) (0.072) (0.004)

Periods: 7 (1975-2005). Countries: 41. Observations: 106. Adj. R? = 0.86; DW stat.; 0.85.

The lagged dependent variable has a positive imjdéatker remittances have a positive,
slightly decreasing effect for twice the relevaahge, thus even if remittances were
doubled. Public expenditure on education (squaned)a slightly negative impact: if the
government spends more on education householdslesseOfficial development aid

has a negative impact even if aid were tripledafynan increase in net immigration, or

less emigration, would increase savings ratiosingylication, if there is an emigration

are below unity as in the case of wr/GDP. The Wéemwithout a fraction sign like peegdp are takem
the WDI and 6% then is 6 because the World Bankipligls them by 100.
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hump, growth will enhance emigration and decreaségs in the positively sloped part
of the hump and later increase savings via morenmetigration; the decrease (increase)
in savings in turn reduces emigration in equatib)) (aising the question whether the
emigration reducing or the enhancing effect isdar@n the other hand, growth reduces
remittances according to equation (4) and therefedeices savings indirectf#?Again
we have a high loss of observations from gaps énddita. We also have a low Durbin-
Watson statistic, but we don’t worry about it hberause it is probably due to the low
number of observations in the time dimension whes-year migration data are used. In
an open economy with strong capital mobility sasirge not equal to investment. The
gap between investment and savings is 6.6% of GD&ur panel and this equals the
current account deficit, which contains already amd remittances. The difference
between them has to be covered by foreign debtsflavhich increase over time. The

estimate for the interest equation is as follows.

LOG(1+RI) = -0.105 + 0.54LOG(1+RI(-1)) -0.28LOG(1+RI(-2)) +
(0.023) (0.00) (0.00)

+ 0.80(LOG(GDPPC))-LOG(GDPPC(-1)) + 1.57 ODA/GDP-5.83(ODA/GDP)?
(0.0004) (0.004) (0.00)

0.92(ODA(-1)/GDP(-1))* + 0.0084[Sum-of-Lags (INVGDP(-2)-SAVGDP(-2))] (6)
(0.047) (t-value: 2.165)

Periods: 25 (1981-2005). Countries: 34. Observations: 406. Adj. R?=0.68; DW = 1.95

Real interest rates depend on their own two laggddes. Growth rates of GDP per
capita enhance them. Official development aid &B® a positive impact in the relevant
range. Probably the reason is that aid signals akViture ability to pay and therefore
increases spreads. The difference between investmemsavings increases foreign debt,
and therefore also spreads, with a lag of two yeHns result is based on a polynomial
distributed lag of the eighth degree with 14 lagke have used polynomial distributed
lags because past flows of debt are collinear edtth other. There are no direct effects

of remittances on interest rates in the samples.

3t is possible to find a regression with positimterest effects on savings. However, in the sitinmns
this leads to implausibly high savings rate, wHetlsavings exceed investment and therefore lead to
positive current account for within sample simwas. This is quite unrealistic for the sample pérdere
savings are lower than investment in every period.
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Net immigration and remittances have a positivect effect on savings which reduces
interest rates. Investments though are independkmterest rate§ or, alternatively
would have a positive sign, which could be justifiey a strong impact of credit rationing
for a large part of investors. We use the regressiithout positive interest effect
because it has a much higher adjusted R-squaredt aimyers eight countries more.
Moreover, in our counterfactual exercise below timpact of aid on investment and

interest rates is implausibly large when positivetiest effects are included.

LOG(GFCFGDP = 0.52 + 0.776LOG(GFCFGDP(-1)) + 0.45D(LOG(GDPPC(-1))) + 0.27(ODA(-1)/GDP(-1))

(0.00) (0.00) (0.00) (0.002)
+31.25 D(LOG(L(-1)))*2 - 24.89 LOG(1+D(LOG(L(-1))))*2 + 0.028LIT(-5) -0.0265 LIT(-6) @)
(0.05) (0.06) (0.006) (0.01)

Periods: 30 (1974-2005). Countries: 43. Observations: 1066. Adj. R?=0.86; DW = 1.96

Lagged growth, aid, the growth of employment areldhange in literacy have a positive
impact on investment. There are no direct investnegiects of remittances but only
indirect ones from the equations for growth anekrfity. Those of aid may also stem from
tying aid to the export of donor countries’ machjngsector® Boone (1996) is often cited
as finding a negative impact of aid on investmétawever, he reports positive effects
for small countries with high aid/GDP ratios, whielme generally small and poor
countries as many in our sample. Emigration, regutabour force growth, therefore has
a negative indirect impact on investment here.

Literacy had turned out to be an important deieant of labour force growth. It can be

explained as follows.

LIT =8.2 + 0.831LIT(-5) + 6.4650DA/GDP + 0.09512 [sum of lags savgdp] + 0.75[sum of lags peegdp] (8)
(0.02) (0.00) (0.063) (t-value:1.94) (t-value:2.13)

Periods: 18 (1985-2004). Countries: 30; Observations: 171.  Adj. R? = 0.99; DW = 0.81.

% As the interest rate does ultimately not appeaniy of the other equations it has no impact irsystem
of equations. It would only help to calculate thiedence between GDP and GNI.

%1t is tempting to speculate that whereas governsnend bureaucracies tend to bias the effectsdabai
consumption tying of aid to buying machinery in dooountries may induce the opposite bias towards
investment. To the best of our knowledge it hasbaan investigating so far how large these biasearsd
whether or not they can compensate each other.
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Development aid, savings and public expenditureducation all enhance literacy. For
savings there are three lags and the current \aadddor public expenditure on education
there are four lags and the current value. Polyabuistributed lags are well know to
cause serial correlation resulting in a low Durldatson statistic here. As all these
variables are measured as a percentage of the GBhieresting to see the differences
in the coefficients. Development aid has the higkesfficient, because aid, for example
from the Netherlands, is often tied to educatiawbBbly this induces some reduction of
private savings being used for this purpose bectesehave the lowest coefficient. But
this reduction is still imperfect. There is no cdetp crowding out of private money and
we do not know what the coefficient would have bedthout aid. The effects of
emigration and remittances on savings presentedeal@ave an indirect effect on
literacy.
But what is behind public expenditure on edus#iThis is a highly political variable.

PEEGDP = 0.66+ 0.84 PEEGDP(-1) -0.0226 PEEGDP(-1)? + 0.04 TAXY + 1.69 ODA(-5)/GDP(-5)
(0.015) (0.00) (0.018) (0.023) (0.008)

+0.114 LOG(WR(-1)/GDP(-1)) 9)
(0.0012)

Periods: 25 (1981-2005). Countries: 35. Observations: 219. Adj. R?=0.95; DW = 2.07.

Public expenditure on education depends on its lagrand a quadratic one with only a
small coefficient though. The higher the tax ralie more money goes to education. Aid
and remittances also induce government to spenck roar education. Thus, in the
policies of the poor countries of our sample thesmey flows are all complementary in
regard to education.

Another variable that is highly political irpigt is the tax ratio. Our result is as

follows.

TAXY =

1.3+ 0.83 TAXY(-1) + 0.0012 TAXY(-1)? — 7.53 WR/GDP + 51.1(WR(-1)/GDP(-1))? + 0.05 SAVGDP  (10)
(0.05) (0.00) (0.018) (0.09) (0.0008) (0.0013)

Periods: 31. Countries: 35. Observations: 348. Adj. R? = 0.975; DW = 2.02.
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Tax ratios depend on their own lagged values amdra small quadratic one, which is
positive. Worker remittances have a negative impacthe relevant range. Via this
channel remittances reduce education working agdires positive effects discussed
above. But if people save more, indicating a higheplus product, the tax ratio is also
increased.

Of all the variables, which are important faetacy all but official development aid

have been discussed so far.

ODA/GDP = 0.016 + 0.82 ODA(-1)/GDP(-1) — 0.0186 d(LOG(GDPPC(-1))) + 0.056 D(LOG(OEC(-2))) (11)
(0.00) (0.00) (0.0004) (0.0007)

Periods: 43 (1963-2005). Countries: 52. Obs.: 1775. Ad;. R?=0.90; DW = 2.18.

Aid as a share of GDP depends on its own laggke\and is negatively dependent on
the growth rates of the recipient countries andtivety on that of the OECD countries,
the major donors. In other words, aid is reducedabuntry is doing better relative to the
donors. Low growth countries will therefore keepigh share of aid, but high growth
countries will get less aid over time. This effexcalso emphasized by Roodman (2008).

The eleven equations provided so far are thet lnédahe model. In addition, we have
used US interest rates in equation (4) for remigan world income in the growth
equation (3) and OECD income in the migration eigunafl) and the aid equation (11).
For these variables we provide only auxiliary etpret as is the habit in dynamic
stochastic general equilibrium models (see for gptamcosta et al 2007). The result of
the VAR and ECM procedure are the equations preddmtlow. For US interest rates we

find that they depend only on their own lag.

RIUSA = 0.59 + 0.85RIUSA(-1); (12)
(0.0422) (0.00)

Periods: 43 (1963 -2005). Adj. R? = 0.718. DW: 1.785

The growth rate of the world GDP is seen as atfan of time mimicking its own
technical change, its own lag capturing cycles @erthaps the transition to a steady state,
and the growth rate and its lag of the GDP pertaagi the OECD, and the US interest
rate.
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LOG(WLD) = 3.31 + 0.0034T +0.89LOG(WLD(-2)) + 1.12D(LOG(OEC)) -0.002394RIUSA (13)
(0.0005) (0.0015) (0.00) (0.00) (0.0001)

Periods: 43 (1962-2004). Adj. R? = 0.999; DW = 1.95.

Finally, we regress the log of the GDP per capftthe OECD on a constant, a time
trend and three lags:

LOG(OEC) = 1.063 + 1.2LOG(OEC(-1)) - 0.54 LOG(OEC(-2)) + 0.23LOG(OEC(-3)) + 0.00214T  (14)
(0.014) (0.00) (0.004) 1@1) (0.051)

Periods: 43 (1962-2004). Adj. R? = 0.998; DW = 2.04.

The long run growth rate obtained here is 1.97Xclvis essentially the standard value

in the literature.

Figure 1 over here

Simulation results from estimated equations

In this section we will provide the results froomsilations of the system of fourteen
differential equations (1)-(14) of the previoustgat. We want to see how migration and
growth and therefore a potentially existing migvatihump depend on several other
variables. In particular, we are interested iniggtthe baseline scenario for the following
counterfactual regarding the multiple interactifig&ts of aid.

In Figure 1 the curve starting at the lowestlen the left is net immigration as a share
of the labour forc&’ Values are first negative and therefore we havegmtion. The
highest emigration of 2.8% is obtained in 1988-1984 implication from the negative
sign of the lagged dependent variable in the migmagquation is that the increase in
emigration in the first phase does not come froffirpetuating forces. Rather three
forces are at work here explaining the phase afeaming emigration, the crucial and
controversial part of the hump. First, after a veayly peak of remittances as a share of

GDP in 1979 (the highest curve in Figure 1) thiscpetage rate is falling providing less

3" The values of the first four periods stem fronirapde regression on a time trend. These are neasled
initial values as difference equation (1) has fyear lags. As we have also ten-year lags of renués, we
add next lagged dependent variables. This variaotiioregression is used until 1983. From 1984 gdwa
we use regression equation (1). The start and eimdispfor the use of the simplified regressionsehbgen
chosen in a way that minimizes frictions at thenpof switching to the estimated equation.
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means for financing the desire to stay at home solde problems from market
imperfections. After the 1979 peak there is a clettion of lower remittances leading
to higher emigration. Second, there is only mildwa@rgence of incomes; the income gap
(see the lowest curve in Figure A3) remains faldyge thereby stimulating further
emigration® Third, savings are increasing in the first phasgobnd 20% and allow
financing more emigration and fall later below 15Pkowever, the income differential
changes only slowly, the fall in remittances goswlly as far as zero. Only the
curvature of savings (see Figure A.3) coincideshwitat of emigration for the whole
period.

The labour force growth (the second curve filostow in Figure 1) follows the net
immigration curve with a similar but less drastiovature: When emigration increases
labour force growth goes down, and when net imniigmagoes up labour force growth
follows. The growth rate of the GDP per capita @keeond curve from above in Figure 1)
reacts with the opposite tendencies. The intemaciimong these three variables is the
strongest interaction in the system.

In regard to the savings ratios we see that thlbgw the path of remittances, which
first shoot up and then go down again. Tax revengisg slightly beyond 14 percent of
GDP, and public expenditure on education as a stfa@&DP, going a bit higher than 4
percent, as well as literacy, going to about 8Ccear (see Figure A.4), do not reflect
much of the ups and downs of migration and renuttan They are not decreasing as
much as savings do, indicating that the effeciawfrgys is weak although it is significant.
Rather public expenditure on education as a shia@Dd® parallels the pattern of total
investment from very low values to a high and alhoasistant level, although a value of
not more than 80 percent is somewhat disappoinBuog.this is what is in the data and
the regression model and getting better performeggpaires a structural break.

In these simulations there are sum aspects wdrigtighly sensitive to changes in the
regressions, whereas others are very robust. Thestioess is present in the first part of
the migration hump. Slight changes in the regressian switch the point where

emigration is half its maximum value in the endoof simulations by some decennia.

3 Another major difference with European migratidrtat time is that much emigration came from
relatively rich countries, the UK and its followehassey (1988) gives a detailed summary of theomres
for the migration into the USA.
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This is easy to understand, because now it takBsy&drs to get from 2.9 percent net
emigration to 1.4%. That is a long period for a Brohange. A slight shift of the line
upward or downward then easily translates into sdewennia in the horizontal direction.
Other aspects that can easily change is the guesti@ther or not savings will exceed
investment. For example allowing for a positiveenesst rate in the investment function
will increase investment, therefore also net débwg, which in turn will enhance the
interest rate again. However, this mechanism alsceases the effects of more aid to be
discussed in the next section dramatically andefbee we stick to the choice of an

investment function presented above.

Comparative statics: The effects of more aid on migration and growth, and their
determinants

Effects of aid have been analyzed separately fowtyr, savings and investment (see
Doucouliagos, and Paldam (2006, 2008) and in ta@ep also for labour force growth
and education variables. Simulation of all equatitogether integrates the effects of aid
included in the separate equations. The directesffare positive for investment, public
expenditure on education, literacy and labour faye®vth, and negative for growth and
savings ratios. Enhancing aid in simulations camwstvhat happens to migration in view
of the hump and to the level and growth rates oPGier capita, which is proportional to
that of wages in view of the negative direct andifpee indirect effects. The change in
the hump will then depend on all effects of aidahthe regressors of migration and
growth, all direct and indirect effects through e rounds of feedback of our system
() - (14). In order to get the effects of enhagcand we double the constant of equation
(11) from 2006 onwards and repeat the simulatibiext, we divide the values from the
simulations with the enhanced aid by those of tlevipus section. A value larger than
unity indicates an increase of a variable throutjiihe effects of doubling aid in the
system. ODA as a share of GDP has increased faraimetries in our sample from 3.3%
to 13.7% as a panel average with a standard dewiathich is as high as the average
itself though. In our simulations it goes from ab&ut percent in 1960 to 9.7 percent
from 1974-1991, a zero growth period of these aeesitand then is going down slightly

during the 1990s when growth resumes after the destide to a value of about 9.3

30



percent in 2008 In our simulation the doubling of the value of theercept of equation
(11) drives aid to an almost doubled value of J&dcent of the GDP in 2033 where it
remains until 2150, our time horizon (see Figurg.A% a consequence of this doubling
of aid savings fall below 80 percent of their onigi value, tax rates follow savings and
go to 89 percent, but investment rates are 12.&epehighef? The difference between
investment and savings equal the current acconaiyding aid and remittances, and is
equal to the requirement for new foreign debt. Thesv indebtedness together with the
direct effects of aid in the interest equation @ases the real interest rate by about 10
percentage points. That is a burden for capitatsused a gain to the domestic and
foreign owners. For wage earners and the unempltyaagh the effect on the GDP is
crucial because unemployment and wages developopiopally with output as often
modeled by use of marginal productivity conditions.

Labour force growth is also directly influendey the doubling of aid. It goes up with
aid, the growth rate and net immigration and dowth Wteracy. The positive effects
dominate although later it goes down a bit becatuk#lows the falling GDP per capita
growth rates and net immigration, both shown inuFég2. As the effects of growth and
net immigration get weaker, the direct effect af & responsible for keeping the growth
rate of the labour force higher than is baselineesaGDP per capita growth first goes up
because the increase of investment growth is madieethan that of the labour force.
When labour force growth gets strong, GDP per aagibwth rates go down. Later on
when labour force growth rates go down but investmiemains high GDP per capita
growth rates return to their old value. When thieafof doubling aid on the GDP per
capita is strongest, the additional 9 percent dfaai a share of the GDP buy a maximum
of 5.6 percent higher GDP per capita. This may éregved as a low return, but given
the large amounts that go to non-investment pugesewitnessed by the fall in the
savings ratio, this is a non-negligible amount esdky in poor countries with priorities
more in the present than in the future favouredgtmwth considerations. Whereas aid
saves lives and therefore increases the laboue,fargich is good for welfare but bad for

% There is only a mild effect of the break down ofrenunism on aid in our sample and less so in our
simulations.

0 See Figure A.6 where the ratios of the values witth without doubling of aid go to 0.77, 0.895 and
1.125 for savings, taxes and investment respewgtivel
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growth, literacy has the merit of keeping the gitowt the labour force down, although it
is not the dominant force here. The dominant fafcgetting GDP per capita high is that
of aid on investment which is strongly positive éar sample.

FIGURE 2 OVER HERE

A direct impact of aid appears in the equatiforsliteracy and public expenditure on
education (see Figure A.7). Literacy increases lsiawer the whole horizon to be 4
percent higher in the end. Public expenditure amcation is 6-10 percent higher. Both
go up in a similar way as investment and populagoywth but much less strongly so,
because the negative effects of savings and tagds against this. Then, in the equation
for public expenditure on education the log of tieeittance ratio appears; it goes
through a hump shaped development as GDP per cdpia when aid doubf®s
Remittances actually develop through aid in a waat is inversely symmetric to the
increase in GDP per capita (see Figure A.8).

Finally, we can come to the migration hump. Nemigration as a share of the labour
force is plotted twice in Figure 3, once with antte without the doubling of aid. The
lower curve repeats that in Figure 1. The higheveus valid after the doubling of aid.
Emigration goes down by more than 14 percent thidhg decrease in savings. As aid
and additional national means go into consumptioarder to improve the conditions of
living the means for emigration are reduced angmbably is the desire to emigrate
because of the improved conditions of living. THiemw claimed effect of higher growth
through aid is present but the overall effect ogration is not in accordance with the
idea of growth leading to higher emigration, buhes the hump curve shifts to lower
values of emigration. The effect of aid reducingisgs dominates the effects on
migration and the effect of aid on investment daates the impact on GDP per capita.
FIGURE 3 OVER HERE

In sum, the unfavourable effects of aid on sawiagd labour force growth and even the
negative direct effects in growth regressions drewtweighed for the countri&and
period under consideration by the positive impadtaid on investment and education.

*I This is due to the fact that the log is taken fmumber smaller than unity, thus getting negative
*2 For a richer sample we find positive effects af an savings. This difference in results for difier
samples may explain why researchers in the pasigmsite results depending on the samples
investigated.
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All effects taken together GDP per capita is highetil 2127, for 120 years from the
assumed doubling of aid in 2006. In addition entigrawould be reduced for more than
130 years by about 9 percent, ranging between aedo14.5%. If there is a desire to
reduce emigration in the host and donor counttlas,is an effect in addition to that on
education and growth especially if people have ad@reference (see Faini and
Venturini 1993, 1994). But if rich countries haviars to reduce emigration this may be

viewed as a minor contribution and administrativeasures are likely to be cheaper.

Summary, conclusion and suggestionsfor further research

We have estimated equations for migration, GDPcpeita growth, labour force growth,
remittances, aid, savings, investment, interessraliteracy, tax revenues and public
expenditure on education for poor developing coestwith GDP per capita below
$1200 (in constant prices of the year 2000) usiyitachic panel data methods. Some of
these regressions depend on US interest rate§DReper capita in the OECD countries,
and the GDP of the World for which we have estimaienple auxiliary regressions. The
major results from the regressions are as folldwshe migration equation we find that
remittances enhance net immigration or reduce emayr. In the growth equation
remittances enhance growth rates. Moreover, remsig® enhance savings and public
expenditure on education, but reduce tax revenadlsas a share of GDP. Net
immigration enhances labour force growth and thenga ratio. Official development
aid decreases the savings ratio and the per c&it@ growth rate, but it increases
investment, public expenditure on education armaldity and labour force growth.

Then we used the deterministic part of the systé these equations to simulate the
development until 2150. The size of the model imgeof numbers of equations is closer
to those of econometric VAR models than to thoséraditional large macroeconomic
models. As a result we find that there is a migratiump with a first peak around 1990,
which is also found using a simple quadratic tinemd. The increasing part of the hump
is driven by an increase in the savings ratio sit@®0. As the first of three peaks is just
behind us for the average of the panel furtheradigregation into smaller panels and
country-specific time-series analysis might shelich countries are in the critical phase

of the hump.As long as there is increasing emigration, labaucd growth rates are
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reduced and this increases the growth rate of B @er capita. When emigration rates

fall, labour force growth rises and GDP per cagitawth rates and remittances as share
of the GDP fall as well. This is the major impact GDP per capita growth rates and

levels in connection with the effects of educatmmlabour force growth and with those

from investment and growth.

As it has been suggested among other thingsubld aid in (UN 2005) we do so in a
counterfactual simulation of our estimated modehohg the effects on GDP per capita
levels and growth rates the positive ones on imvest and education dominate the
result, although the savings and tax ratios alenéalOnly later when the labour force
growth is increasing we get negative effects ongtavth rate of the GDP per capita
after 50 years which make level effects negativerdf20 years from the first increase in
aid. The fall in savings shifts the migration hutowards lower emigration values for
more than 140 years and to lower values of net gretion for the later time. Overall,
we come to the more optimistic results in regarthteffects of aid on migration exactly
because aid has negative effects on savings. Ewtenawdoubling of aid there remains
quite a lot of migration going on according to FgB. In open economies with high
indebtedness savings are relatively independemn firovestments. We get optimistic
results in regard to the effects of aid on the Gl capita growth rates and levels
because the indirect effects of aid on growth meestment and education are positive
and dominating. Whether or not a doubling of aickalistic can be left to the reader.

All these results are possible only because weagay from the methodology of
drawing conclusions form single equation regressidnstead we integrate several
regressions into a simultaneous model of differesgpgations allowing us to analyze the
effects of all variables in the system on migratma growth and also of all effects of aid
on all variables simultaneously. This leads to madogenous migration hump rather than
one from coefficients of a single regression equmtonly. The consequence of the
endogeneity is that the whole hump can shift andadly does so when aid is changed in
counterfactual simulations. In regard to aid we analyze the consequences of its direct
effects on savings, investment, interest ratescatthn variables, labour force growth
and GDP per capita for all its indirect effectsalhother variables, in particular growth

rates and levels of GDP per capita growth. An agprate doubling of aid moves the
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migration hump to lower values of emigration andRper capita to higher values for
more than a hundred years.

Hopefully domestic and international policiesl wchieve a structural break towards
aid-free development before the negative effectowshup after 120 years.
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Appendix A: List of Countries

Countries with GDP per capita below $1200 (2000):

Armenia, Azerbaijan, Bangladesh, Benin, BoliviarBoa Faso, Cambodia, Cameroon,
Comoros, Congo Rep., Cote d'lvoire, Djibouti, Efhég Ghana, Guinea, Guyana, Haiti,
Honduras, India, Indonesia, Kenya, Kyrgyz Republiesotho, Madagascar, Malawi,
Mali, Mauritania, Moldova, Mongolia, Mozambique, @, Nicaragua, Niger, Nigeria,
Pakistan, Papua New Guinea, Philippines, Rwandzds, Sierra Leone, Sri Lanka,
Sudan, Syria, Tajikistan, Tanzania, Uganda, Ukra#amuatu, Yemen, Zimbabwe.

Appendix B: Data

All data are taken from the WDI (World Developmdnticators). We include 108
countries selected by the criterion of having asteone dollar of remittances received in
one of the recent years, receive development aidhave data for literacy and GDP.
Next, we divide this sample into those above andeuifconstant 2000) $1200 GDP per
capita, al2 and ul2. The reason is that we founehrhier work that the 70 countries
below $1200 have no growth in a panel average Wiwking at the period 1960 to 2003.
The sample al2 contains 56 countries and the samd@econsists of 52 countries. We
estimate the model for the poorer sample.

The data on remittances are official receiptsdnstant 2000 US$. Flows going via
financial investments and withdrawals from relatedounts are not included (see IMF
2005, p.99). Unofficial receipts may be high - Fréwand Spatafora (2005) estimate that
informal remittances are between 35 and 75% obffieial ones - and important but we
have no way to deal with the issue direttlfsee Adams and Page 2065Remittance
data are available for all 52 countries but onlycei 1971. GDP per capita data are

3 In the WDI there are surprisingly many zero valwesich are quite implausible because they are
preceded and followed by positive values of nonligéde size. We have turned them into ‘non avdiab
“ Panel data on remittance fees, which cause uiaffieceipts, would be an interesting addition hénat
we are not aware of their availability.

“5We would like to point out though that GDP datoalinderestimate economic activity because of the
neglect of the informal sector. Schneider and E(&160, Table 2) report values of 25-76% of GDP for
developing countries. This is the same order ofnitade as for remittances. For developed counthiese
values are lower. Informal remittances are faltasga share of the official ones. It is not cleautfh that
the share of the informal sector is falling in depéng countries over time. The imperfection of
remittances data is broadly discussed in all rdlptpers. That of GDP data is not discussed anymore
although it may be as severe.
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available for all 52 countries and 46 periods, With some gaps: instead of 52x46 =
2392 we have only 1957 observations. Savings datais 1965 with gaps again, leaving
us with 1423 observations instead of 41x52=2132a Asnsequence we loose more than
half the possible observations in both dimensiddata of the GDP per capitgdppcand
OEC are in constant 2000 US$ and stem from nationabwatds. Interest ratesi and
rius, are real rates as obtained by use of the GDRtdefand taken from the IMF IFS
Yearbook into the WDI data. Savingsggvgdp,are gross national savings from national
accounts, calculated as GDP minus consumption, métiscurrent transfers and factor
income from abroad and expressed as a share of'&5B#investmentinvgdp relates to
the demand of net debt flows we use gross camtahdtion (formerly gross domestic
investment) as a percent of GDP. The major diffeeenith gross fixed capital formation
as a share of GDRfcfgdp is the inventories, which are not investments #ul to the
capital stock as usually written into a productfanction. All savings and investment
data come from the national accounts. Literacy,d&tdrom the UNESCO are available
in the WDI. Data on public expenditure on educatpmegdp are from the UNESCO and
we take those of several versions of the World Dmpraent Indicator’ Data on official
development aid include loans containing at leagtaat element of 25%. Data on net
immigration flows are five-year estimates of theitdd Nations Population Division.

Labour force data are from the ILO.

Appendix C: Instrumental variables

This appendix provides the list of instruments usethe regressions, starting with the
number of the respective regressions. The firstbermafter a variable gives the first lag
used and the second the last lag. These are usdgnamic instruments (see Baltagi
(2005, Chap.8). If only one lag is mentioned weehasimple standard instrument.

(1): NM(-10)/L(-10), NM(-15)/L(-15), ((LOG(GDPPC)QG(OEC)),-1,-1),

((LOG(GDPPC) -LOG(OEC})-1,-1), (LOG(GDPPC)-LOG(OEC))1,-1), (WR/GDP3,-1,-3),
WR(-10)/GDP(-10), (WR(-5)/GDP(-5})(WR(-10)/GDP(-10)), SAVGDP(-3).

(2): ( D(LOG(L)),-2,-7), (D(LOG(L)$,-2,-7), ODA(-5)/GDP(-5), LIT(-13), NM(-5)/L(-5),
D(LOG(GDPPC(-1), -1,-5))

%6 Using savings as share of GNI does not changessigin results here. As we need investment asra sha
of GDP in the growth regression, we use also savasga share of GDP.
*" The versions since 2005 cover only data since 1998
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(3): (LOG(GDPPC),-5,-5), (LOG(GFCFGDP),-1,-1), D(G{)), WR(-1)/GDP(-1),

(WR(-1)/GDP(-1)§, ODA(-1)/GDP(-1), (ODA(-1)/GDP(-1§)LOG(WLD(-1)), LOG(L(-1)),
LOG(GDPPC(-1))-LOG(GDPPC(-6)), LOG(GDPPC(-2))-LOGBPC(-7)).

The last two instruments in equation (3) are idm=tto the regressors added for serial
correlation correction. They are not reported ir tiext and not included in the

simulations.
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Figure 1: The Migration hump, labour force
growth, GDP per capita growth and remittances
as a share of GDP in poor developing countries
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Figure 2: Level and growth rate of GDP per capita and
labour force growth
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Figure 3: Net immigration as a share of the labour force with
and without enhancement of aid
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Appendix: List of abbreviations

C
C

CES
D,d
DSGE
DW
ECM
EGLS
er

GDP
gdppc
gfcfgdp
GLS
GMM
GNI
HAC
invgdp
J-statistic
I

LDC

lit

log
manugdp
nm/|
oda/GDP
oec
OoLS
PCSE
pdl
peegdp
ri

riusa
savgdp
S.E.E.
SUR

T

t

taxy
VAR
WDI
wid

wr
wr/GDP

constant of equation i

Cobb-Douglas

Constant elasticity of substitution

first difference operator

Dynamic Stochastic General Equilibrium Model
Durbin-Watson statistic

Error Correction Model

Estimated Generalized Least Squares
emigration rate

Gross Domestic Prod

Gross Domestic Product per capita

gross fixed capital formation as a shdréDP times 100
Generalized least squares
Generalized Method of Moments
Gross National Income

heteroscedasticity and autocorrelation coastst
Gross investment as a share of GDP timés 10
Hansen-Sargan function minimized by GMM
labour force measured as number of workers
less developed country
percentage of the population above 15 whiah ead and write
natural logarithm

share of manufactures in GDP

net immigration per worker

official development aid as a share of GDP
GDP per capita of the OECD countries
ordinary least squares

Panel Corrected Standard Errors

polynomial distributed lag

public expenditure on education as a sid@®P times 100
real interest rate

real interest rate in the USA times 100.
savings as a share of GDP times 100.
standard error of estimation

Seemingly unrelated regression
time trend, @trend
t according to student distribution

tax revenue as a share of GDP times 100.
Vector Autoregressive Regression
World Development Indicators

GDP of the world
worker remittances

worker remittances as a share of GDP
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Appendix: FiguresA.1-10
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Figure A1 Net immigration is expected to have aimum after thirty two years, 1991,
and to vanish after seventy years, 2030, accondingiadratic time trend estimation.
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Figure A2a The patrtial effect of long-run convergeigimoving from left to right; after a
temporary divergence from -3.4 to -3.67) betweengér capita income of poor countries
and that of the OECD decreases emigration. Theuwtdila?006 are in the negatively
sloped range of -3.38 and -3.67.
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Figure A2b Worker remittances as a share of GDRwe#ganet immigration as a share of
the labour force.
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Figure A2c The savings ratio reduces net immigrabip about 1 percentage point at low
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Figure A.3: Catching up, savings and investment

as a share of GDP
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Figure A.5: ODA/GDP simulation with
enhancement since 2006
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Ratio with/without doubling of aid

Figure A.7: Literacy, public expenditure on education as a
share of GDP and the log ratio of remittances
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Appendix

Table A.1
Forecast quality indicators for fixed effect versions of the regressions
Equation No. dependent variable  Theil index Covariance proportion

1 nm 0.126 0.98
2 d(log(L)) 0.1 0.89
3 log(gdppc) 0.0068 0.999
4 wr/GDP 0.084 0.93
5 savgdp 0.074 0.977
6 log(1+ri) 0.28 0.917
7 log(gfcfgdp) 0.044 0.82
8 lit 0.007 0.97
9 peegdp 0.076 0.897
10 taxy 0.068 0.99
11 oda/gdp 0.17 0.96
12 riusa 0.138 0.92
13 log(wlid) 0.00002 0.974

14 log(oec) 0.00087 0.937
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