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Abstract. The credit crisis of OECD countries has a negatiwact on the growth of the world
economy according to a simple error correction rho@s causes negative growth effects in
poor developing countries. The reduced growth hdisegt or indirect impact on the
convergence issue, aid, remittances, labour foroetd, investment and savings, net foreign
debt, migration, tax revenues, public expenditureducation and literacy. We estimate
dynamic equations of all these variables using dyoganel data methods for a panel of
countries with per capita income below $1200 (2000 estimated equations are then
integrated to a dynamic system of fourteen equationfourteen variables that allows for highly
non-linear baseline simulations for these open ecoes. Then we analyze the effects of shocks
as predicted by the international organizationglierOECD and world growth for 2008 and
2009. Whereas growth rates return to the basetieeasio very quickly, the GDP per capita
returns to its baseline level in OECD countries #redworld economy after some years but in
poor developing countries it remains below the laseascenario for more than 200 years. This
long run blow to convergence leads to more rentattarand emigration, a lower labour force
growth, higher shares of GDP for saving, tax reesnpublic expenditure on education and
investment, and higher literacy. However, all thetsdilizing forces through remittances and
emigration cannot compensate the losses in le¥gsowth. Short and medium run effects are
driven by a return to baseline for OECD and worldRSgrowth rates by the end of 2010, but for
levels only 10 to 30 years later. Therefore we fyet 15 to 20 years of fewer remittances, tax
revenues, savings, public expenditure on educditeracy, and investment, more emigration
and lower labour force growth.
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1. Introduction
In the business press and the publications of BE (see Schmidt-Hebbel (2009%He World
Bank (see Ratha et al. 2008; World Bank 2009) aedIMF (2009) some of the effects of the
credit crisis on poor developing countries are ussed. However, they are analyzed and
discussed in a non-integrated manner. In this pageprovide a model of difference equations
that integrates many of the relevant aspects dadishaving a look at the long and medium run
as well.We will discuss these aspects in the following antlect the arguments in Table 1 in
order to allow the reader to follow the logic oétArgument through the system.

The first aspect that has been discussed isahsmission of the recession in OECD countries
to the world economy through reduction of demandnfatural resources and other goods (13,
12)'. When the world economy grows more slowly or esenegative rates the world buys less
goods from the OECD countries, machinery and ofjuads. On the other hand, a reduced
growth of the world economy leads to lower pricasrfatural resources and therefore is good for
growth in the OECD. Which force dominates is anrosue a priori and may depend on the
resource dependence and the size of the machieetyr=f the respective countries (13, 12).
The reduction in the growth of the world economyi Wgad to less demand for poor LDCs’
exports (IMF 2009), and therefore reduce their memnbuy machines and therefore reduce
growth (12, 2).

A second issue that has been mentioned in IMIP9Ris the impact on development aid,
which depends on growth of donors and recipier®s 11), (2, 11). As the credit crisis hits first
in the donor countries and only later in the reilcgj\countries the fear is that aid first decreases
before it perhaps increases later.

Third, worker remittances are expected to fdlew the host countries of earlier migrants run
into a recession (13, 4) and migrants may havettom (13,1). Only if the OECD recovers more
quickly than the developing countries this may taround later.

The consequence of return migration is a latgleour force growth, (1, 3), slowing growth
even further (3, 2) although it may encourage itmest (3, 6). Enhanced net immigration may
increase savings (1, 5), but reduced remittanckslasrease them (4, 5). Reductions in savings

will also allow for less tax revenues, public exgigure on education and literacy, indicating the

! The numbers indicate the row from where the effeches and the column where the effect arrivesaind 1.



serious social consequences of the crisis. A reagowdl have the opposite effects. This leaves
us with the question what happens in the shortjunednd long run with all these variables.

In order to estimate and integrate all theseotsf we set up a model consisting of fourteen
equations in section 2. We cannot use the dynatmahastic general equilibrium method for two
reasons. First, the complexity of the issue is @néng it as there are many heterogeneous
individuals: migrants and those left behind, migsareturning or not, lenders and borrowers,
entrepreneurs and households, donor governmentseartvers of aid. Second, migration and
remittances beginning in the 1960s are a highly-lmear phenomenon of transitional growth
that does not lend itself to log-linearized modgliar business cycles driven by stochastic trends
models. We add the relevant non-linear relationsccordance with the theory of migration and
remittances (see Todaro 1969), Stark and Bloom 1MI8Ssey et al. (1993), Faini and Venturini
(1994), Taylor (1999), Cinar and Docquier (20043pBport and Doquier (2006), Bertoli (2006))
and other areas of economics, in particular deveto economics, to lagged dependent
variables well-known from the vector-autoregressiadels (see Greene 2008).

In section 3 the data and the econometric me#inecexplained. Section 4 explains the results
of the estimates. Section 5 presents the baselmelations of the dynamic model. Section 6
compares the simulation to its counterpart aftéroducing the shock in line with current
predictions for 2009 and its dynamic consequersestion 7 summarizes and concludes.

TABLE 1 ABOUT HERE

2. TheMode

In this section we explain the regressions in tléfde estimate them separately for econometric
reasons explained in section 3 and put them tog&heimulation in section 5. We present the
regressions including regressors that may turrnt@bie insignificant. Added quadratic terms or
other variants of the same regressor and the usg®including polynomial distributed lags will
mostly be presented only in section 4 when presgrtkie result.

The starting point of the model is the growth regren for the OECD and the world economy.
We assume that they depend on each other in tlmvinb form of an error correction model,

which contains a long term relation in the secarthtof both equations.

d(log(oec)) = (1)
Ci11 + Cio(log(oec(-1)) - cislog(wld(-1)) - cistime - c15) + c16(d(log(oec(-1))) + ci7d(log(wld(-1))) + uy



d(log(wld)) = 2
Co1 + Cx(log(oec(-1)) - cislog(wld(-1)) - cistime - €;5) + Cas(d(log(oec(-1))) + co7d(log(wld(-1))) + ux

Equation (3) endogenizes the growth rate of the @BHRcapita of the poor developing countries,
which depends on that of world income.

log(gdppc)-log(gdppe(-5)) = Ca1 + Caplog(gdppe(-5)) + csslog(gfefgdp(-x)) + cadlit + casd(log(l)) +
CaswWr/gdp + czyoda/gdp + cagtime + cgg (log(wld)-log(l)) + lag.dep.var. + ugy 3)

The first index of each coefficient indicates thember of the equation and the second that of the
regressor; country-time indices are given onlyhia tesiduals. We use five-year intervals for the
lagged dependent variable here for three reasorss, We do want to get rid of business cycle
effects, which would be captured by one-year I&gxond, we do not want to apply the method
of using five-year averages for reasons discussgengvely in Loayza et al. (2000) and
Attanasio et al. (2000). Third, lagged dependeniabées with a five-year lag are less strongly
correlated with other regressors reducing the dafrgen multicollinearity. In regard to the
variable ‘investment as a share of GDP’ Attanagi@le (2000) have pointed out that growth
regressions tend to use the investment data oeewsdime period as the dependent variable
whereas vector-autoregressive approaches use laggeiment and both get opposite signs. As
the authors point out, this is hard to explain. ¥e both, current and lagged investments
because there is no guarantee that investmenbdugtive only after a whole year. Then, in a
hypothetical steady state both could have equalegabnd might have the same role as the
savings ratio in a Solow or Cass-Koopmans growtdehi the difference of their coefficients is
positive. They can differ, however, outside thediestate. In fact though, the non-linear impact
of the income difference between poor and OECD t@mmin the equations for migration and
remittances make it impossible to have a steadgsfhe literacy variable proxies for human
capital but it will have no direct impact in thieqr country sample. Moreover, the growth rate of
employment, approximated here by that of the labflouce, has a negative impact on the
transitional growth rate and the steady-state l@feGDP per capita. Remittances are also
included because they may have direct effects iteas in Chami et al. (2005) or via credit

market effects as in the literature discussed almowda sectoral allocation effects as in Feder

2 0On the relevance of non-linearities in growth esgions for other variables see Minier (2007).



(1983)? Similarly, development aid may have a positivevgto effect if used to improve
allocation and effort or it may have a negativeefffif it makes them worse. In particular, if aid
is directed towards emergency action, fighting ases and poverty reduction one might expect
that this strengthens sectors with productivitywgtobelow the multi-sector average. Depending
on whether or not the time trend is significant weuld have permanent or only transitional
growth. In models with imported inputs (see Bardhad Lewis 1970) one finds also the growth
rate of exports at constant terms of trade, whiebukl be an income growth term in an export
demand function, and therefore is approximated lhgréhe world GDP. Constant long-run
growth in the world economy allows for positive p@nent growth in this model. Exports and
this latter growth rate have to be taken relatovéhe size of the labour force of the country under
consideration though. Therefore we include the na&tlogarithm of the labour force here as
well.* Finally, we will add some lagged dependent vaestas an autocorrelation correction
hoping that this absorbs the business cycle efautisallows interpreting the other regressors as
growth effects. We expect the credit crisis to affect growth thgiouhe reduced growth of the
GDP of the world and through the reduction of réamites if it is larger than that of the GDP per
capita.

Remittances and aid do not only have a diregiarh on growth but also an indirect one via
fixed capital formation, the enhancement of savimgduction of net debt flows and reduction of
interest rates if investment is interest elastia] an literacy via savings and public expenditure
on education, as well as on labour force growth naigration (directly and via savings) and
literacy, and from the direct effect on GDP peritagrowth to labour force growthThese

indirect channels and the impact of the creditistisrough them are considered next.

3 See also Timmer and Szirmai (2000) and Rodrig®&6 2For references to single-country studies efetfiects of
remittances see Taylor (1999, p.70) and RamirezSradma (2008).

* We will discuss the plausibility for the steadgtstresults quantitatively below. As we need toeldVGDP here
and not its per capita value, but we need OECD @&rapita in the migration and remittance equatisa have
put world GDP and OECD per capita into the errarextion model although this implies a certain as)gtry in
regard to using per capita terms. See also thedt®relating growth results to the model used wyavénd
Ziesemer (2008).

® The ideal response to serial correlation in groretiressions is probably to merge models of graithcycles.
The fact that some exists does not automaticallgmtleat serial correlation vanishes, because tegration is
mostly based on one aspect only, such as stoctestinical progress. However, the serial corratatiay have
other causes such as changing situations of tamisfit and too pessimistic expectations. Therefeeevork with
the traditional serial correlation correction oflady (growth rates of) lagged dependent variables.

® An early contribution to the relation betweenrkiey and growth is Azariadis and Drazen (1990).



The equation explaining worker remittances gem@entage of GDP is the logical next point.
This is formulated in equation (2).

wr/gdp = Ca1+CsoWr(-1)/gdp(-1)+C43 log(0ec) + Cas (log(gdppc(-x)) + Caslog(1+ri(-2)) + calog(1+rius(-1)) +
Cqrtime + cagpeegdp(-X) + CagnM(-X)/I(-X) + Uagy) (4)

Remittances as a share of GDW/gdp, are explained by an equation similar to that badi et

al. (2005) and others earlfecontaining the differences of income and intemases of the
recipient and the sender country. Therefore wautelthe income of the recipient country. The
sender knows his own current income. As many migrgo to the OECD countries or want to
go there after having migrated to other countriest fve represent their income by per capita
income of the OECDgec.® The sender will have information on the recipieotintry only from
data about earlier years because it takes abouyeareor more in many countries to make the
data. An indicator of the recipients’ income isrdfere Gross Domestic Product per capita with
some lagsgdppc(-x). The two income variables need not have the sdrmselate value of the
coefficient because the OECD income is only a cruadey that comes in because we use only
one indicator for the host country of the send&/s. do not use the Gross National Income as
senders are more likely to receive information dbR&hen those of GNI through the media.
Moreover, the effect of capital income may be cegadiby the interest rate arguments included
and explained below. The sender might considerngatiie amount of money rather than
transferring it. Therefore we use the real interat of the USArius, as an indicator of these
opportunity costs, also because we don’t have anage interest rate for the OECD countries.
On the other hand the sender might consider puttiegmoney into a bank account in the
recipient country. Therefore we also include thed neterest rate of the recipient countriy,also
with some information lag. Next, remittances arsuased to depend on (a polynomial of) their
own past value, a constant and a time trend, whithbe dropped if insignificant. As real
interest rates can be highly negative we add aevaful to it, before taking natural logarithms,
because we use interest rates in their scientbi@tion, that is, 5% is indicated by ‘0.05'.

Essentially equation (4) above as explained sasfdéine one that appears also in Chami et al.

" See also El-Sakka and McNabb (1999) and the mfesethere.
& Niimi and Ozden (2006) provide some evidence thigration to Gulf countries does not yield differeasults
than to the OECD in explaining remittances flows.



(2005)? Using natural logs for the remittance variableegislightly worse results. An important
variable related to the focus on market imperfexti@of modern migration theory is public
expenditure on education as a share of GiEgdp, which indicates that migrants may send
more money if the government spends less on eduncatithis is the case for current and lagged
values then we would think of a structural relatiodicating an investment motive. If, however,
this occurs only whemeegdp is currently low but not for lagged values we wbumterpret
remittances as private emergency aid making swtesithooling plans can be realized in times
of budget cuts. Finally, past migration may havaemapact on remittances. However, we do not
have stock data in panel formfaand it is far from clear whether or not net mignatflows,
which are available, will have a significant impaEurther below we will provide equations
explaining the dynamics of the interest rates ambolip expenditure of education as a share of
GDP!M It is via the income terms that the crisis haseffact on remittances. From here it is
affecting other variables.

The next step is to explain the impact of wonemittances on savings in equation (5).

savgdp = Cs; + Cspsavgdp(-1) + csz(wr/gdp) + cssd(log(gdppc)) + csslog(1+ri(-1)) + csg(oda/gdp) + Cs7
peegdp + Csgnm/l + Us (5)

Remittances and migration are added to an equeiplaining the savings ratio similar to that in
Loayza et al. (2000). Basically, we assume thas#wngs ratiosavgdp, is driven by its own

past value and, as in most of the literature (s&®yka et al. 2000, Table 1), by the growth of
GDP per capita and by real interest rates. As disiple income is conceptually probably a better
variable (see Bertoli 2006, eq. (6)) but also kegzilable in terms of data we may add worker
remittances to the regression, which are partsgasable income but not part of GDP. The idea
here is that higher disposable income and thereémnitances lead to a higher savings ratio as

® Chami et al. (2005) use the real income of the lifB#ead of that of the OECD. The correlation st two
series is gdppcusa = 3071+ 1.120ec with an adji&teguare of .99 and t-values 116 and 885 respdtil
should not matter which of these is used.

%|n the meanwhile Docquier has made data whichbeaiound on the World Bank website
http://siteresources.worldbank.org/INTRES/Resourd3232-1107449512766/Docquier_1975-

2000 _data_Panel.xls. Using these in migration s=jpas, Ziesemer (2009) finds that they mainly cedihe
number of lagged flows. The stock data cover thgration stocks to six rich countries: US, UK, Camaflustralia,
France and Germany.

1 Using other regressors leads to different enddgepeoblems than those discussed below. They migsed by
Niimi and Ozden (2006) in connection with a croessttry regression. For example, the income pettaapisender
and destination countries used in this paper waldd explain the number of migrants, which are foma
determinant in their regression as they are innoigration regression below.
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in theoretical models using the difference of congtion and an existence minimum for
consumption in the utility function when the coynitr question is close to that minimum.
Moreover, we add official development aid to thgression because aid is also an international
transfer and might be significant according toshngle-equation-estimation literature (see
Doucouliagos and Paldam 2006). Again related tdketamperfections, people may want to
save less if the government takes over the costladoling through higher public expenditure on
education as a share of GDP. Finally, immigranitsgosavings with them and emigrants take
savings out of the country. These savings of migraray be higher (for relatively rich migrants)
or lower (for relatively poor migrants) than thenagestic rate and therefore may have an impact
on the savings rate, in particular if migrantswetk only with some delay but bring their
savings into the country without delay. Via thewtio rate of the GDP per capita, and
remittances return migration the crisis shockscaffiee savings rate. If growth rates and
remittances ratios go down this has a negative#fiiet return migration may have a positive
effect.

If remittances enhance savings they should dghithe difference of investment and savings,
which is the additional demand or flow variable fofeign debt, the current value of which
increases and the future value reduces domestmesitrates as found by Obstfeld and Rogoff
(2001) from a two period model with transport costthout the other variables included here.
Other possible rationales for this aspect of modeinterest increases are as follows. In Bardhan
(1967) and later publications on growth under @pihovements by others one finds the
assumption that large countries may have an impacthe world market interest rate and
therefore on there own interest rate through a tawdigher stock of net debt per unit of GDP.
If so, this should also hold for the flow of netbtlelt is questionable though whether single
countries involved have monopsony power. But they mmave this as a group if their behaviour
goes into the same direction. Moreover, it is plalesto relate domestic interest rates to the
LIBOR/EURIBOR or Prime Rate plus a country specsigread or risk premium. Edwards
(1984) has shown that spreads depend on the ffatiebd to GDP or GNI. This ratio is lower one
period after investment net of savings has grownldsg than the GDP. Banks and rating
agencies then can verify that less new debt relatvGDP is incurred and may reduce spreads.

Therefore we use the sum of lagged current acadefitits or investment minus savings. Belloc

11



and Gandolfo (2005) argue that this relation maypdme-linear based on data analysis. Therefore

we include a polynomial distributed lag of the istraent-savings difference.

log(1+ri)) = ce + Cerlog(1+ri(-1)) + ceslog(1+riusa) + sum,ce,(invgdp(-x)-savgdp(-x)) + ces(0da/gdp +
Cesd(log(gdppc)) + sy (6)

Moreover, the US interest rate, and the growth chtine GDP per capita are included because
they both enhance the domestic rate with the I&#téng a business cycle effect. Finally, more
development aid implies more political dependenog signals risk of a lower power for debt
service. If investment and the growth rate fall daese of the crisis real interest rates will go
down??

If remittances, via enhanced savings and lowe¢rdebt demand, reduce interest rates, the link
to physical capital is gross fixed capital formatias a share of GDRfcfgdp, if investment is

elastic with respect to interest. This is captuaedhn the following equation.

log(gfcfgdp) = c;1 + crlog(gfefgdp(-1)) + crslog(l+ri(-1)) + cyd(log(gdppe(-1))) + Crswr/gdp +
cre((0da/gdp)) + c7d(log(l)) + cred(lit) + Uzgy (7)

Gross fixed capital formation as a share of GDRssumed to depend on its own lagged value,
interest rates and lagged growth rates as an itadiodthe business cycle and of expectations of
future demand and the future need for investmerite Tomestic interest rate indicates
(opportunity) costs. The lag in the interest raségiable indicates that it takes time to get the
information on interest rates, order and delivechi@es, and implement them. Moreover, as in
the savings equation we add official developmedt Bionors can try to enforce - by tying to
imports from donor countries or through the WorldnBs Oil-and-dams program - that aid is
invested®. Investors can try to use the fungibility of morteyleave investment unchanged by
shifting their own money elsewhere. If the coe#iti of aid is significant this would also imply
that the fungibility of money does not lead to ahdrawal of domestic money at an equal
amount. Remittances may have a higher marginalemsity to invest than average income
(growth) if the migrants are from relatively ricanhilies and migrate in order to earn the money

they can’t get from imperfect capital markets. Rodnouseholds are more subject to credit

2 For single firms though there may be an increaghe probability of default leading to higher irgst rates and a
credit crunch for them. We do not consider hereattompanying monetary policy which will also have
temporary impact.

13 This does not necessarily mean that the typeweisiment or even the enhancement of it is efficient
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rationing (see IMF 2005, p.77 and Adams 2006). Ttiair investment may not exceed their
savings. With investment limited by savings forfeigntly many households, investment may
have the same sign for the interest rate variableaaings or be independent of interest rates.
Remittances and aid may relax the credit constrand therefore be significant variables,
although the economy has some capital inflows frapnoad. Finally, we add employment
growth proxied by labour force growth and change8teracy. In accordance with production
theory a higher input of more or less skilled labmgreases the marginal product of capital and
makes more investment profitable. If savings anestment are interest inelastic the effect of
increased savings will still be one of reducingtdsdrvice, new debt and the future interest paid
on it. Vargas-Silva (2007) finds a positive impattemittances on investment for Mexico. This
should not be the case if credit were freely abédlaHowever, firms and in particular household
producers may be credit rationed. Taylor (1999) lemsfzes the impact of multiplier effects
occurring even if remittances go into consumptiorhie first instance. The effects of the crisis
discussed so far come mainly via income growth r@mdittances to investment. But of course
other interactions in the whole system may alsecafihvestment via the regressors.

Besides the impact of remittances on physicakstment and savings and interest rates,
remittances may complement public expenditure arcatibn in financing schooling, directly or
via savings. However, it may also be the casegbaernments provide less money for education
if people have more private money from remittant®ben more tax money or aid is available
expenditures on education are likely to rise. Thh@ation for this political behaviour is as

follows:

Peegdp = cs; + Cgpeegdp(-1) + cgstaxy + cgs0da/gdp + Cgswr/gdp +Cggsavgdp + Cgrtime + ugg (8)

Public expenditure on education is then useckttoy with savings and aid to finance

schooling. This results in higher literacy, whishcaptured in equation (9) below.

lit — 1it(-5) = Cgy + Cqylit(-5) + cozsavgdp(-x) +cgs0dal/gdp + Cospeegdp(-X) + Ugy (9)

Savings available at the moment of enrolment camsleel to avoid credit constraints. A higher
savings ratio together with higher public expenditan education and development aid leads to
higher literacy with some lags. By implication, tt@ncept is that remittances have an impact on

human capital via savings with remittances andngmventering the equation for public

13



expenditure on education and savings and publiemXfure on education entering the literacy
equation** Literacy data are used as a proxy for human @afihey have a good variation in
our sample over time and across countf@sar and Docquier (2004), Rapoport and Docquier
(2006) and Adams (2006) report evidence of positiyeacts of remittances on education.

As public expenditures on education are depdnaletax money we explain it next.

taxy = Cip,1 + Cyo,2 taxy (-1) +Ci0.3 Wr/gdp + CagsSavgdp + Uiqy (10)

Tax revenues as a share of GDP are assumed toddepéheir own past value. If people save
more they signal that they have a surplus produditiaerefore might be willing and/or able to
contribute to public investment as well. More warkemittances then may be an argument to tax
people more or less heavily. On the one hand iker®re money available that can be taxed.
On the other hand the government may want to t&xds people can care better for themselves
if they have more money and the government may veawithdraw. The credit crisis will have a
direct effect on the denominator on public expandion education as a share of GDP and the
tax ratio and indirect effects via savings and teances on these variables and on literacy, but
also via the aid/GDP ratio.

Official development aid helps financing liteyatirectly and indirectly by providing an
incentive for more public expenditure on educatioequations (8) and (9). We explain it by the
lagged growth rate of the receiving country and dighe donor countries, captured by that of
the OECD. If economies grow more quickly, they ldeely to receive less aid over time and if

donors grow more quickly they may be more genetdus.
oda/gdp = ¢111 + €13 20da(-1)/gdp(-1) + c11 3d(log(gdppc(-x))) + c11 4d(log(0ec(-x))) + U1y (11)

The effect of the credit crisis on developmentasd share of GDP then will depend mainly on
whether the developing countries are more or leesgly affected than the OECD countries. Of

course, the effect on the denominator may dominate.

14 Mazumdar (2005) has suggested public expendituedacation as a share of GDP. It is insignifidaritis
cross-country regressions but significant in oxedi effects estimate with lagged dependent varsgirlesented
below, which suggests that there is a dynamic itpac

15 See also the theory of Cinar and Docquier (206d)Bertoli (2006).

181t is not the purpose of this paper to go deepiy bther motivations for and impacts on aid.
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Next, we need an equation for the growth ofitifur force. According to growth theory and
empirics, a major contribution to growth may comanf the reduction of population growth.
However, in empirical work the crucial variableeguilibrium employment growth - proxied
here by labour force growth rates -, because onleeofjrowth problems is to have sufficient
investment to employ people without falling wagad ancomes. Labour growth is preceded by
population growth. The literature there says tldatcation of women leads to a slow down.
Therefore we include literacy with a large lag. babmarket literature says that higher growth
encourages people to (re-)enter the labour mankstrine countries but not in othéfsChis
suggests including the growth rate of GDP per eafpevelopment aid may encourage people
not to go to work but rather to education or oftires)activities and to return to the labour market
later or they may save lives and thereby increalseur supply sooner or later. Moreover,
immigration adds partly to the labour force. We @yehize labour force growth as follows.

d(log(l)) =
Ci2,1 + C122d(l0g(I(-1))) + C123lit(-X) + C1240da(-x)/gdp(-X) + C125nM/I + €12 6d(log(gdppc(-1))) + Uiz (12)

The credit crisis then affects labour supply thtouget migration, supposedly mainly return
migration in the short run, and growth reductiothé effects are a priori very unclear.

As immigration has an impact on labour forcewgtoaccording to the previous equation and
on savings according to other equations we needgamation for them to have all variables
endogenous in the system. The traditional argurfegrrigration is that of an expected income
difference between origin and destination countliepoor countries people are unlikely to bear
the costs of migration out of current income antl meed to increase their savings, if they are
credit rationed, before migrating later. If thege®e remittances they can use them either to pay
for emigration or to invest them and stay, in martar if capital markets provide credit for small
business only imperfectly. Therefore remittancegehalso a partial, direct effect of slowing
down growth by enhancing immigration and labourcéogrowth. Lagged dependent variables

may reflect network effect§. The specification then is as follows.

nm/l = €131 + C13,NM(-5)/I(-5) + C133(log(gdppc)-log(oec)) + ci34 Wr/gdp + Ci135 sSAvgdp(-X) + Uiziy  (13)

" See Lopez-Bbo (2008) for a recent discussion.
18 For an extensive discussion of international nigretheories see Massey et al. (1993).
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The first and direct impact of the credit crisienhis the fall of OECD income inducing return
migration and less emigration. This effect will batigated by slower growth in the poor
countries themselves. For the remittances and gawariables it is a priori unclear whether
their denominators or numerators are more likelgdorease.

The logic of the indirect effects of remittana®w is as follows. After remittances enhart¢ed
savings and thereby literacy, literacy enhancegstment shares and reduces labour force
growth, which in turn reduces investment sharesh Babour force growth and investment have
an impact on transitional growth rates of the G2 gapita and the level of per capita income
captured in equation (1). Another important ecormomechanism is the effect of remittances
directly and indirectly via savings on migrationegquation (13) and from there to labour growth
in equation (12). The link from migration to labderce growth and from there to growth is a
strong feedback effect in our model. As remittanitc@ge an impact on savings and both affect
literacy and migration and from there the labourcéogrowth, it is this type of loops which
makes a dynamic system very interesting - as negelier by Lucas (2005) - in particular in
connection with non-linear effects obtained in #simates below. Once the credit crisis has
affected remittances they will carry the effectotigh the whole system, but of course the effect
on the (growth rate of the) GDP per capita in eiguat (4)-(7) and (11)-(13) also has a strong
impact on the whole system.

In order to run simulations with the estimatgdamic model, we also need an equation for the
interest rate of the USA. As in dynamic stochaggaeral equilibrium models (DSGE) auxiliary
eguations are run just as autoregressive processeder to limit the number of equations of the

model (see for example Acosta et al 2007). We pvékent it in the section for results only.

3. Data and econometric method

All data are taken from the WDI (World Developméntlicators). We include 52 countries

(listed in Appendix 1) selected by the criterion ladving at least one dollar of remittances
received in one of the recent years, receive deweémt aid and have data for literacy and GDP.
We include countries under (constant 2000) $120® ®Br capita. The reason is that we found
in earlier work that the countries below $1200 hal®v growth in a panel average when

looking at the period since 1960. The richer caeatmostly have a good growth performance

¥ The long run impact will be positive, the shom impact will be shown to be negative below.
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anyway. Poor countries may behave differently frone richer ones and therefore we
concentrate on the poor ones who are likely toesuffore from a crisis and for whom shocks to
remittances and aid are more important.

The data on remittances are official receiptsanstant 2000 US%¥.Flows going via financial
investments and withdrawals from related accourgsat included (see IMF 2005, p.99).
Unofficial receipts may be high - Freund and Spata{2005) estimate that informal remittances
are between 35 and 75% of the official ones - amgbrtant but we have no way to deal with the
issue directly (see Adams and Page 2663pata of the GDP per capigdppc andOEC are in
constant 2000 US$ and stem from national accouvéswould like to point out that not only
remittance data but also GDP data underestimateoetic activity because of the neglect of the
informal sector. Schneider and Enste (2000, Taptefrt values of 25-76% of GDP for
developing countries. This is the same order ofnitade as cited above for remittances. For
developed countries these values are lower. Theriiegtion of remittances data is broadly
discussed in all recent related papers. That of G&IR is not discussed anymore although it
may be as severe.

Interest rates) andrius, are real rates as obtained by use of the GDRtdefnd taken from
the IMF IFS Yearbook into the WDI data. Savingms/gdp, are gross national savings from
national accounts, calculated as GDP minus consampilus net current transfers and factor
income from abroad and expressed as a share of’&&¥investmentinvgdp, relates to the
demand of net debt flows we use gross capital foomdformerly called gross domestic
investment) as a percent of GDP. The major diffeeemith gross fixed capital formation as a
share of GDPgfcfgdp, is the inventories, which are not investments daal to the capital stock.
All savings and investment data come from the mali@accounts. Literacy datat, from the
UNESCO are available in the WDI. Data on publicengliture on educatiopeegdp, are from
the UNESCO and we take those of several versiotiseo#Vorld Development Indicators. Data

on official development aid include loans containat least a grant element of 25%. Data on

2 |n the WDI there are surprisingly many zero vajwesich are quite implausible because they arequfed and
followed by positive values of non-negligible si¥#e have turned them into ‘non available’.

2 panel data on remittance fees, which cause uiaffieceipts, would be an interesting addition hénat we are
not aware of their availability. An interesting soe is http://remittanceprices.worldbank.org/. Hoewr so far it
odes not have the format of our panel.

2 Using savings as share of GNI does not changessigm results here. As we need investment asra sh&DP
in the growth regression, we use also savingsshsige of GDP.
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migration are five-year estimates of the Unitedidlat Population Division. Labour force data
are from the ILO.

The average values and growth rates of theseadlatpresented in Table 2. These data show
positive growth rates of GDP per capita. Investit@DP and savings/GDP ratios have positive
growth rates for these poor countries. InvestmddF@atios are higher than savings/GDP ratios
inducing indebtedness. Average remittances perafil@®DP are 2.9% and growing at a rate of
more than 6%t is often stated that remittances are larger thdrfor all developing countries
together. In our sample of poor countries thoughjsaabout 9% of GDP, more than three times
as much as remittances.

TABLE 2 OVER HERE

We estimate the equations specified above agpgprusing dynamic panel data methods. We
assume that the interaction of the residuals of éfgaations as taken into account in the
seemingly unrelated regression method (SUR) hanmieh smaller impact on the coefficients
than the fixed effects methods and their major ichji@one on the standard error. Fixed effects
turn out to be never redundant and random effa&saver outperforming fixed effects. The
bias of fixed effects estimates in case of laggeeddent variables is known to be of the order
of magnitudel/T, whereT is the number of periods. Fixed effects underest@mn principle,
whereas OLS overestimates the coefficient of tlygdd dependent variable. According to
Judson and Owen (1999) the bias is very small wihenabove30. WhenT is below thirty we
try the GMM-systems estimator as explained in Céa@ of Baltagi (2005). We use its
orthogonal deviation variant of the Arellano-Bo\@B95) method® This method specifies our
equations in terms of levels and in terms of filiferences and restricts the coefficients of these
equations to be the same for identical variableghdgonal deviations replace the first
differences by subtracting from the residuals thaverage future values (Helmert
transformation). The use of this method has tolr@suwo properties of an estimator. First, the
estimated coefficient should be between those>@dfieffects and OLS. Second, the Hansen-
Sargan statistic, which is increased through the efsinstruments, should not be too high
through the over-identifying constraints but ratlarits value according to the chi-square
distribution; but it should also not be too low,chase this would indicate that either the

instruments have no effect or too many are useddRan 2007). We have tried this for all

2 Unfortunately it is not possible so far to combihe Arellano-Bover method with that of SUR.
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equations. For the equations for growth, laboucdpand migration, both conditions are fulfilled
although the difference between fixed effect anéllano-Bover results are small. But the two
criteria are never fulfilled simultaneously for tl¢her equations. In these cases we probably
have to live with a bias. The reason probably & the mostly have close to thirty periods in the
observations and then this bias might be very srividreover, we have used another advantage
of the Arellano-Bover method. We run some regressialso using dynamic instruments for
other supposedly endogenous regressors than pisaglyed dependent variable (see Appendix
2). Results change only slightly. A disadvantagena from these estimates we do not obtain the
constants of the equations because the orthogavattbn method of Arellano-Bover for the
calculations does not calculate them. Simulationseiction 5 therefore have to be based on the
first-difference version of the estimated equations

The use of the systems GMM method and of figfidcts requires absence of unit roots.
Applying standard panel unit root tests would rejpe hypothesis for the natural logarithm of
the GDP per capita variable. However, in their dtaidized package version these tests do not
take into account other regressors than a fixedcefand an individual specific time trend.
Growth regressions though do this. There it is piszk wisdom that in the regression of the
growth rate on other variables the lagged levehefGDP per capita has a significantly negative
coefficient and by implication no unit root. Thesed systems GMM is often applied to growth
regressions (see Bond et al. 2001 and Giuliano Ruaid-Arranz (forthcoming). A similar
argument can be made for worker remittances asue sif GDP. Standard tests for unit roots
show mixed evidence in our sample as in that of iRerand Sharma (2008). We assume, as
they do, that worker remittances as a share of G&®R no unit root. Note that a unit root in
variables taken as natural logarithms would imp&pastant growth rate which would imply that
variables which are shares of GDP exceed unity mrntayzero in the long run. Moreover,
assuming a unit root below in the regression fanittances and therefore dropping lagged
dependent levels results in a strong fall of theistdd R-squared. For a more exact test we do
not have the critical values (corresponding to ¢hsthe standard tests) for cases with other
regressors than fixed effects and individual timemds. There are no strong indications for unit
roots for worker remittances as well as for othamiables expressed as share of GDP per capita.
In the growth regression, the logs of world GDP #rellabour force of the country are likely to

have unit roots, but they are cointegrated accgrtiinthe panel cointegration tests by Pedroni
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(1999), Kao (1999) and Maddala-Wu (1999) and tleeeetan be used in the regression. Finally,
a standard ADF test suggests that US interest rates unit roots. Where they appear in the
equations they are also cointegrated with the irecahfference of the OECD and the poor
countries in equation (4’) below. The US interegerwill not be determined in the model but
will be considered to be an autoregressive prose$§éh the entire panel related variables and
equations we remain in the realm of having morentes than periods and for panel
cointegration methods the number of periods isstoall.

On a more intuitive level we also carry out th#owing robustness checks. (i) We present
forecasting properties in Table A.1 for all fixeffeets versions of the regressions. (ii) All non-
linear results are plotted in order to check fourderintuitive effects from overfitting that are
unlikely to be working well in extrapolations. Jiiin the system simulations we check for end-
of-sample realism. (iv) We check for the long-rdabdity by way of simulation for more than
hundred years (the purpose is not to consider theforecasts). Simulation is a simple spread-
sheet exercise. Circular references between cedlsalved iteratively. Whenever we detect a
problem we try to improve the regressions by eithgroving t-values, adjusted R-squared or
Durbin-Watson statistics. The more general poimé e that any flaw in the regressions is likely
to generate problems in the simulations throughnteractions of the equations which transport
any flaw into unrealistic simulations results. hre testimation-of-systems literature this problem
is called ‘contamination’ of equations through fiaw other equations (see Akhand and Gupta
2002). As a matter of experience we learned heae ribt all good-looking regression results
yield good simulations and sometimes require s@agcfor improvements. It is this multiple
check through estimation, forecast of single eguatiand simulations of the whole system that

indicates the robustness of our results.

4. Estimation results
The results for the interaction of the OECD peritea@DP growth and that of the world GDP

are as follows (t-values in paranthesis of equati@ and (2)).

d(log(oec)) = 1)
0.285 - 0.13(log(oec(-1)) -0. O7Iog(w|d( 1)) -0.018time -7.24) + 0.89(d(log(oec(-1))) - 0.73d(log(wld(-1)))
(4.05) (-3.9) (-0.265) (-2.07) (2.14) (-1.61)
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d(log(wld)) = 2)
0.033-0.124(log(oec(-1)) -0.07log(wld(-1)) -0.018time -7.24) +0.64(d(log(oec(-1))) -0.39d(log(wld(-1)))
(5.23) (-4.16) (-0.265) (-2.07) (1.74) (-0.97)

The long-term relation in the error correction tezam be read as the world economy having a
slight positive effect on OECD growth, with the lofithe GDP per capita otherwise starting out
from a value of 7.24 and having a constant groaté of 1.8%. Adding 0.07 times a growth rate
of 3% for the world GDP yields an OECD growth rat€.1%. In regard to the short term
effects outside the error correction term it is aekable that OECD growth enhances both

growth rates whereas World GDP growth reduces guaitvth rates.

The growth regression: The direct effects of the world economy and international transfers. %

log(gdppc) = cy; + 0.81log(gdppc(-5)) + 0.051log(gfcfgdp) — 0.327d(log(l))

(0.0000) (0.005) (0.015)
+0.52 wr(-1)/gdp(-1) -2.44(wr/gdp)? -1.1oda/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) 3)
(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.%

In the relevant range remittances have a posithgact on growth and aid has a negative one.
The world GDP has a positive impact as expectdtieltrisis reduces remittances and world
GDP growth poor countries’ growth goes down. Fdrtae result is plausible because for poor
countries much of the aid serves emergency andrfyoakeviation and some parts are just lost

in the political and administrative process. TheSects may bias the sectoral structure towards
consumption sectors, which possibly have lower ginavan those of exports because they serve
relatively more poor people and include agriculwhese growth rate is limited in many poor
countries’ Aid may also weaken democratic institutions (Djawiket al 2008) which may have a
negative impact on total factor productivity (Raprez 2006). The opposite results for
remittances and aid within the group of poor caestis also quite plausible in view of the fact
that emergency aid may go predominantly to the gtrata whereas remittances are obtained by

those who are able to afford the cost of migratgee IMF, 2005, p.73). The indirect effects of

24 p-values in paranthesis in the following equatigd} means that the p-values is zero at theffirstdigits. Two
lagged dependent growth rates functioning as sewialation correction are not reported.

% This p-value belongs to the Hansen (or Sargattissc.

% For the richer sample used in complementary waekind a significantly positive sign for aid. Orettopic of
parameter heterogeneity for different samples seelide (2008).
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aid on growth treated in a companion paper argigeshough and outweigh the direct ones.
The amount of aid is also an indicator of bad tilmesause of famines, earthquakes, and
tsunamis et cetera, which may shift the sectotatation towards consumption and reduce the
productivity of the economy. This is an endogenei¢ydeal with by use of lagged aid variables
as instrument (see Appendix 2). The GDP of the dyanicluded asog(WLD), and the level of

the labour forcelog(L) have coefficients of the same order of magnitutkwaould be closer to
each other if we had the lower employment dafhe significant lagged dependent variable is
used with a five years lag implying a yearly rateanvergence to the steady state of about 4%.
Gross fixed capital formation as a share of &D&nd labour force growth have the expected
sign and are significant. Without the world incomagiable, a time trend would be significant.
The ordinary time trend would be associated withltactor productivity growth, whereas

world income is an argument in the export funcedmodels with imported inputs (see Mutz
and Ziesemer 2008). With an insignificant time trevhen both are included, the latter seems to
be more relevant than the former in developing tes The literacy variable is insignificant. If
we droplog(wld) andlog(l) - several of the papers cited do drop the labouabées form the
regressioralthough it is crucial in growth theory and oftegrsficant in the literature, literacy
becomes significant. In related work on richer daes we find a significant effect for both,
literacy and world income. The reason for the ingigance may be that the countries are
specialized in sectors that use predominately lladkiabour, because of the countries’ low
human capital endowments. Only when low populagimwth and education for women are

sufficiently close to that of richer countries, $becountries can specialize in goods where human

%" The standard steady-state assumption from growetbryhwould be a constant share of all variableswhare
expressed as a share of GDP. Under these assumiationg first differences of equation (1) leadsatformula
that is familiar from the Bardhan/Lewis (1970) mbdKlog(gdppc)) = 0.81d(log(gdppc(-5))) + 0.19Bdy(wlid)) -
0.148d(log(l)). In terms of steady state growtlesahis implies g=1.03g,- 0.78g with g, as the growth rate of the
GDP per capita, gthat of the GDP of the World, and that of the labour force. Inserting our long result of 3%
for World GDP growth we get,g= 0.031 -0.78g Only at a labour force growth rate of 1.334% wilir result for
poor countries be equal to 2.05%, that of the OESIA labour force growth rate of 1% we get a gitovete of
2.3%. These are quite reasonable results for ecesomhich import their capital goods and therefane driven by
the world income term in their export function (ddetz and Ziesemer 2008 for a theoretical formolatnd
estimation of an explicit growth model without lar&ation).

8 Current investment and labour force growth mayesuffom an endogeneity bias. Using lagged instmmsén the
Arellano-Bover method and as a cross-check al$warstage-least squares (TSLS) corrects for this.
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capital is relevant as witnessed by the ‘intrusimimewly industrialized countries into the realm
of North-North intra-industry trade (see Wo6rz 2068)

Worker remittances. The credit crisis hits directly

For remittances we get the following results.

wr/gdp = -0.12 - 2.95wr(-1)/gdp(-1) -0.08 log(1+riusa(-1)) -12.3 (wr(-l)/gdp(-l))2
(0.005) (0.012) (0.0001) (0.0079)

-226.15 (wr(-l)/gdp(-l))4 - 0.005(log(wr(-1)/gdp(-1))) =7.17 (Iog(wr(-l)/gdp(-l)))’s 4)
(0.0003) (0.0079) (0.0013)

0.034(log(oec(-2))-log(gdppc(-2))) -O.003(Iog(oec(-2))-log(gdppc(-Z)))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 ondivei past values in a highly non-linear
way as one might expect of variables at the begmof their history’® The sum of all lagged
dependent variable expressions has a surprisimgistant negative value of about 0.06 if we
plot it against the change of the remittance ratioegative value is plausible if sending money
in one year implies a reduction in the next, deetause of the negative correlation of past
unfavourable shocks in the income of the receigimgntries or because of the limitations in
money available. Next, interest rates in the USdupe remittances, indicating that they are also
competing with investment elsewhere, which is tgpfor investment oriented expenditures but
could also hold for others. Domestic interest raesinsignificant. This confirms the result by
Vargas-Silva and Huang (2006) for a smaller sartidehome country variables have a weaker
impact on remittances than host country variat?eslic expenditure on education as a share of
GDRP is a variable that is highly insignificant orwee use panel corrected standard errors of the

cross-section-weight type. If we drop it net imnaigpn flows also become insignificant.

29 We have abstained from trying other human capidicators because their endogenization would niade t
model even more complex and in poor countries #r@tion of literacy is as wide as that of secogdahooling.
We want to point out though that in the literatalegrowth regressions for poor countries with gfigant human
capital indicators do not employ the export gropént of our regressors although capital goodsrapited.

30 When the GDP part of a variable appears with etifra sign for variables we have made ourselveshave
algebraic values like 0.02. Then high positive exgris make them even smaller because they are biglibyas in
the case of wr/GDP. The variables without a frac8mn like peegdp are taken from the WDI and 6éfitis 6
because the World Bank multiplies them by 100.dfwwould multiply all the remittance variables bydlfe
coefficient of -2.95 goes to 0.64 because of tighllginonlinear nature of the regression.

23



Therefore we drop them bothWhen the OECD income falls by more than that efrécipient

countries, remittances fall two years later.

Savings. Crisis effects via worker remittances and return migration

The results are as follows.

savgdp = 5.92 + 0.67 savgdp(-1) + 79.1 wr(-1)/gdp(-1) -338(wr(-1)/gdp(-1))? -0.006(peegdp)?

(0.0001) (0.0000) (0.013) (0.004) (0.000)
-24.1 oda/gdp + 40.1(oda(-l)/gdp(-1))2 + 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 impéatker remittances have a positive slightly
decreasing effect for the relevant range until #@d.of GDP. Public expenditure on education
(squared) has a slightly negative impact: If theegoment spends more on education
households save less. Official development aicBhaesgative impact even if aid were tripled.
Finally, an increase in net immigration, or lessgration, would increase savings ratios. Again
we have a high loss of observations from gapserdtta. We also have a low Durbin-Watson
statistic, but we don’t worry about it here becaiis& probably due to the low number of
observations in the time dimension when five-yeanlyration data are usé@lf the crisis leads

to lower remittances savings are reduced, but matven migration enhances savings. The net
effect is unclear unless one runs numerical sinaratas we do below. Also, income growth is
not a significant variable. The reason probabkh#t people save more in crises times because
of the uncertainty and in booms because they haggpectedly much income. If these outweigh

each other income growth is insignificant. For eéceamples the risk is less important

3L When regressions are run merely to compare thesorte theory one may of course leave insignifivanables
in the regression. When the validity of theory iglear or several theories contain valid elementbsthe total body
of theory is fairly complex as in an area of oupg@awe prefer to drop insignificant variables freimulations in
order to avoid effects of collinearity on coeffiate, which might have strange effects in the sitmhas.

32 Interest rates could be added to this equatidieatost of reducing the significance of other aalés and
changing their values. In simulations the resudttao high savings, going beyond investments, wisigtever the
case in the sample period. Using the Arellano-Barnethod we get lower coefficients of the laggedeteient
unless the number of instruments is two-thirds dfidhe observations; then we get about equal mefts but no
constant; therefore we stick to the fixed effecthod.
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Interest rates drop with growth during the crisis

The result for the interest equation is as follows.
log(1+ri) = -0.105 + 0.54log(1+ri(-1)) -O. 28|og(1+r|( 2)) + 0. 80d(|og(gdppc)) + 1.57 oda/gdp (6"
(0.023) (0.00) (0.00) (0.0004) (0.004)

- 5.83(0da/gdp)® + 0.92(oda(-1)/gdp(-1))°+0.0084[Sum-of-Lags (invgdp(-2)-savgdp(-2))]
(0.00) (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 laggdéues. Growth rates of GDP per capita
enhance them. Official development aid also hagsdtipe impact in the relevant range with a
maximum of 16% - beyond which higher interest ragght increase the probability of
bankruptcy - and a zero at 32%. Probably the re&stivat aid signals a weak future ability to
pay and a political risk of withdrawal through domountries and therefore increases spreads.
Tying of aid to co-financing investment may raisedit demand and interest rates. The
difference between investment and savings incrdaseigin debt, and therefore also spreads,
with a lag of two years. The result is based oolgrpmial distributed lag of the eighth degree
with 14 lags. We have used polynomial distributegklbecause past flows of debt are collinear
with each other. There are no direct effects ofittamces on interest rates in this sample. A
negative effect of the crisis on growth will reducterest rates whereas other effects are unclear
a priori as we do not know whether or not investineavings and aid fall by more compared to

each other and compared to the GDP in the denoamnin&the ratios.

Investment rates decrease with growth in the crisis

The preferred regression for investment is as i

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(I(-1)))* - 24.89 log(1+d(log(I(-1))))* + 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

¥ Investments are independent of interest ratesltrnatively, would have a positive sign, whichulcbbe justified
by a strong impact of credit rationing for a laggat of investors. Under credit rationing investiseare limited to
savings, for example of producer households, anthgs react positively to interest rates and sindestments. If
the share of the population suffering from creditaning is large enough, a positive impact ofriest rates on
investments is also plausible. We use the regresgithout positive interest effect because it dasuch higher
adjusted R-squared and it covers eight countrieg mo
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Aid and lagged growth rates of GDP per capita lmapesitive impact on investment.
Remittances having an impact on growth and theediave an indirect impact here. The effect
of aid may also stem from tying aid to the expdrti@nors countries machinery sector. Boone
(1996) is often cited as finding a negative impeEaid on investment. However, he reports
positive effects for small countries with high & P ratios, which are generally small and poor
countries as many in our sample. Labour force gnamid changes in literacy have both a
positive impact on investment. We will see next tiemittances enhance literacy and therefore
they have a second positive indirect impact hereediction in their own growth through the

crisis will reduce investments of the poor courstrie

Public expenditure on education: The crisis hits via reduced remittances and tax money
The second type of investment besides fixed cafatatation is public expenditure on
education. This is a highly political variable. Qunost plausible result is as follows.
peegdp = 0.66+ 0.84 peegdp(-1) -0.0226 peegdp(-l)2 + 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)) (8)
(0.0012)

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

Public expenditures on education are positivelstesl to the amount of taxes raised (by the
central government as a share of GDP). Remittaaegsid have positive effects in poor
countries. Governments react positively to aid memdittances, which could express an attitude
of co-financing: if donors and domestic peopleipunhore money the government may get
convinced of doing the same, in particular becalieg do not have to pay alone. If the crisis
reduces tax revenues and worker remittances asra shGDP public expenditure on education

will fall as well.

The crisis hits education: Change of literacy is financed by aid, savings and peegdp

Public expenditures on education enhance liteftsyhave to resort to polynomial distributed
lags (Almon lag) again probably because it takéwéen zero and five years until money

financing beginners or preventing drop outs hasftect.
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lit = 8.2 + 0.831lit(-5) + 6.4650da/gdp + 0.09512 [sum of lags savgdp] + 0.75[sum of lags peegdp] 9)
(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.

Development aid, savings and public expenditureducation all enhance literacy. For savings
there are three lags and the current value anguiolic expenditure on education there are four
lags and the current value. Polynomial distribuggs are well known to cause serial correlation
resulting in a low Durbin-Watson statistic here.allsthese variables are measured as a
percentage of the GDP it is interesting to sedlifierences in the coefficients. Development aid
has the highest coefficient, perhaps becauseai@xiample from the Netherlands, is often tied
to education. Probably this induces some reductfqrivate savings being used for this purpose
because they have the lowest coefficient. Butrddsiction is still imperfect because under
imperfect capital markets savings remain importéhere is no complete crowding out of
private money. The effects of emigration and reamites on savings presented above have an
indirect effect on literacy. Similarly, the effezt remittances on public expenditure on education
has an indirect effect on literacy. The latter oh@annels are the way how the crisis affects
literacy.

Another variable that is highly political in spis the ratio of central government tax revenues

to GDP. QOur 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.

Tax ratios depend on their own lagged values arehyasmall quadratic one, which is positive.
Worker remittances have a negative impact in theyamt range. Via this channel remittances
reduce education working against the positive &ffdscussed above. But if people save more,
indicating a higher surplus product, the tax raialso increased. The crisis affects the tax ratio

via remittances and savings.
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Aid: Donors react to growth of the poor countries and their own and transmit the crisis

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))) (117
(0.00) (0.00) (0.0004) (0.0007)

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

Aid as a share of GDP depends on its own laggkakaand is negatively dependent on the
growth rates of the recipient countries and posiyivn that of the OECD countries, the major
donors. In other words, aid is reduced if a courgryoing better relative to the donors. Low
growth countries will therefore keep a high shdraid, but high growth countries will get less
aid. This equation could probably be enhanced blyding motives for paying aid in a more
detailed way. However, the focus of this papehéslevel - because we need it for the
simulations - and not the detailed motives andetfoee we keep the equation simple. Moreover,
some motives may be grasped by the lagged depewaleaible and time invariant motives are
implicit in the fixed effects. As with some of théher regressions, many alternative
specifications tend to deliver too high simulatiaues for aid in the years close to 2005. As the
crisis first hit in the OECD and then in the poountries the oda/gdp ratio will first go up and

then down because of the lags and the long terectsftio their work.

Endogenous labour force growth

Literacy has no direct impact on growth but aniiech one via the labour force growth equation.
Migration, discussed extensively below, also hasrgract on the labour force growth. These are

two indirect channels for remittances to have apaoh on growth via labour force growth.

d(log(l)) = c1ai + 0.17d(log(I(-1))) +1.39 d(log(l(-1)))? -0.00018lit(-13) +0.015 oda(-5)/gdp(-5)+
(0.005) (0.005) (0.025) (0.09)

+0.04nm/I+ 0.018 d(log(gdppc(-1))). (127
(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 gaticltagged values. Literacy as of 13 years
ago reduces it. This effect probably stems fromelopopulation growth 13 years earlier.
Development aid as of five years earlier also enbatabour force growth. This is probably due

to financing primary schooling through aid and posiing labour market participation by five
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years or to emergency aid and poverty alleviatemucing starvation from hunger and diseases
and thereby allowing people to stay in the laboucd later. Net immigration also increases the
labour force immediately, indicating that some pge@pe allowed to immigrate for the purpose
of work. Finally, growth of GDP per capita in theepious year encourages people who did not
believe in the chance of getting a job to enteddbeur force. The crisis leads to a decrease of
the growth and therefore one of the labour foraawijn, whereas return migration does the
opposite in the short run, but in the long run eatign may resume if the effects in poor
countries are more lasting than in the rich ones.

Via net immigration more variables may haverapact on the labour force growth.
Essentially, net emigration would reduce laboucéogrowth and therefore can be expected to be
growth rate enhancing in an indirect way. Therefgecturn to net immigration next.
nm/l = c14; - 0.18nm(-5)/I(-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) a3
(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): 0.31

The lagged dependent variable normally is integaléd reflect network effects (see for example
Hatton and Williamson 1998, Chap.4, and Mayda 2@@id) expected to have a positive sign.
We get a positive sign for an OLS estimate (knowvhée too high) , but a negative one when
using fixed effects (known to be underestimatinglhe Panel systems GMM reported. The
negative sign may stem from migration that is cdusenatural disasters or political conflict
including war and civil war. These may be negativarrelated with similar events five years
later. In addition, if a person in a network hamaficed the costs of migration for one person
then, for relatively poor countries like those ir gample, the probability that another one can
be financed five years later may be very low aridcadéd negatively. This may be different for

large stocks of migrants when such uncertaintiesflaictuations are averaged out over a large

3 Remittance data are available for all 52 countrigtsonly since 1971. GDP per capita data are aiviilfor all 52
countries and 46 periods, but with some gaps: adstd 52x46 = 2392 we have only 1957 observatiSasings
data start in 1965 with gaps again, leaving us W4h3 observations instead of 41x52=2132. As aemueEnce we
loose more than half the possible observation®th dimensions
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number of people. Our result is more plausiblesfoall stocks of migrants with much temporary
migration as Hatton and Williamson (2002) reportAdricans in the USA constituting a small
network whose behaviour may resemble that of sipgteons in the presence of fluctuatiohs.
The second argument is the backwardness in GDPapéa,GDPpc, relative to that of the
OECD, oec, which matters in a highly non-linear way. Most mi&ional migrants in the
meanwhile go to OECD countries. However, many ddoab go to richer neighboring countries.
Only 15% of the migrants to the OECD come from loeeme countries (Skeldon 2008).
Countries that are loosing people to the OECD dyeae willing to allow for immigrants from
other countries. These countries in turn are vgllio allow for immigrants from the next poorer
countries. This constitutes a chain from rich tompoountries, where the incentive essentially
stems from the rich end of the chéee Ratha and Shaw (2007)). In this perspecte&hP
per capita in the OECD reflects the income thatlmaearned in the upper end of the chain. This
income difference is only a rough indicator of wtre migrant gets as an income change when
changing the country of his location. Of coursentesy not exactly have the average income
before and after migration and the probabilitiegetting a job in the new and old locations may
differ but still the income difference between filaces of origin and destination is a good proxy
for the revenue gain of the national and intermationigrants since the work of Todaro (1969)
(see Mayda 2007 for an extensive discussion of nolterature)*® According to our
combination of data and simulations presented béh@ngap increased frof8.38 to -3.67 in the
period 1960-1990, and falls slightly afterward®rtitatching up takes place in our simulations
until a value 01-3.01) in 2230 when our simulation ends because remiggbecome zero.

The next argument appearing in the form of eureed lagged, linear and quadratic terms are
worker remittances as a share of GBFhis is what those who are left behind by the anigs
get in order to solve the market imperfections likurance problems and related credit
constraints emphasized by modern migration thezeg Stark and Bloom 1985, Taylor 1999
and Rapoport and Docquier 2006). For the Europagration to the US before WWI Hatton
and Williamson (2003) emphasize that remittanaesnited further emigration. In our sample

35 Hatton and Williamson (1998, chap.4) report streakatility for migration streams before WWI.

% Hatton and Williamson use wages instead of incontbeir papers. Note that for a CES productiorcfiom
wages are proportional to per capita GDP.

3" Note that worker remittances as a share of GRPvislue below unity. Therefore the exponents dchage a
strong impact as they would for values above unity.
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this effect increases net immigration and reducaigmtion in a slightly non-linear way. As
worker remittances as a share of GDP are betwé&ean2l 3 per cent there direct effect is that
they reduce net emigration by about 3 percentagegd his makes sense because reducing
problems from market imperfections makes senseibstyne members of the family want to
stay in the country of origin. The effect emphadibg modern theory therefore seemingly
dominates the one of financing additional migration

The last regresstiis the savings ratio as of three years ago. Im poontries with less than
$1200 per year or $100 per month it will hardlydeessible to pay migration costs out of current
income even if reconsidered in terms of purchapmger parity. It is necessary to save first.
Whereas the income difference and remittances septéhe incentives to migrate or stay, the
lagged savings ratio represents an important panieomeans available to carry the costs of
migration. Remittances then finance emigrationthi@r impact on savings. With a savings ratio
of 1/6 = 16 2/3 % an average family saves $200@f1200 or $100 if it is half as rich. Over
three years this cumulates to $300 plus interesieea This might be enough to cover the
migration costs without being payable out of cutienome. For low savings ratios as in the
early 1960s the savings ratio explains about oneepéage point of net emigration. For high
savings ratios of later years this goes up to 2régntage points.

The crisis first affects migration through tingpact effect in the OECD income, leading to
return migration. A bit later when the poor couestiGDP per capita also goes down, the
pressure to emigrate comes back. And when remétafatl the means to stay at home also get
less. But so do the savings, which finance emignattxcept for the first return migration net

effects are unclear a priori.

The thirteen equations provided so far are #athof the model. In addition, we have used US
interest rates in equation (4’) for remittances. this variable we provide only an auxiliary
eguation as is the habit in dynamic stochastic iggmeguilibrium models in order to round off
the model in a way that limits the number of valeshn it. For US interest rates we find that
they depend only on their own lag.

% Other regressors, which are not used in the reigmes, are discussed broadly in Appendix 4 of thekimg paper
version.
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RIUSA = 0.59 + 0.85RIUSA(-1) (14)
(12)
(0.0422) (0.00)

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

All the fourteen estimated equations are usedljototform a dynamic system. The signs of the
significant effects for the whole system are sumneakin Table 1 in order to allow for a quick
check of dynamic interactions. The system is usediynamic simulation and an analysis of the

effects of the crisis in the next sections.

5. Simulations with the dynamic system
The model is driven by the interaction of OECD awidrld growth. From there the effects go to
aid and remittances, which feed back to growthamfrcountries, and to savings, migration,
public expenditure on education, and taxes revernndsect effects go via savings to public
expenditure on education and on literacy, and filoene as well as from migration to population
and labour force growth. The simulation of the egstllows us to take all of these effects
jointly into account. Thereby we automatically imdé second and higher round effects, which
are missing in many other types of studies (seasd2006)*°

The simulation for equation (14) leads to a biterest rate of almost 4%. Equations (1’) and
(2’) result in a long run value of about 2.05% tloe growth of the GDP per capita of the OECD.
World GDP moves to about 3.01%. The other equafioms a fairly complex non-linear system
for which we cannot make many simple statementspwsent the Figures for the baseline
scenario in Appendix 3. The growth GDP per cagtshown in Figure 1. Its long run value is
above 2% and that of the OECD. Therefore we haghtstonvergence shown in Figure 2. In
Figure 1 the lower curve is net immigration as arstof the labour forc®.Values are negative
and therefore we have emigration. The highest extiggr of about 2.8% is obtained in 1989-

1990. An implication from the negative sign of tagged dependent variable in the migration

39 As all regressions employ lags of some variablesave to construct initial values for each setiés.do this by
regressing the variable in question on a constaghtaa(quadratic) time trend for the first five year more if
necessary and use simpler regressions in somefcashe early periods.

“° The values of the first four periods stem froninapde regression on a linear-quadratic time trétese are
needed as initial values as difference equatiol) tE five-year lags. As we have also ten-yeas lafgemittances,
we add lagged dependent variables next for somedserThis variant of our regression is used ur8B3. From
1984 onwards we use regression equation (13’).pbirets of changes from the simplified regressianél)-(14)
have always been chosen in a way that minimizesdris at the point of switching to the estimatgdagion.
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equation is that the increase in emigration infitse phase does not come from self-perpetuating
forces. Rather three forces are at work here exipigithe phase of increasing emigration, the
crucial and controversial part of the emigrationveusometimes called migration hump. First,
after a very early peak of remittances as a sHaBb® in 1979 (the lower curve in Figure 3)

this percentage rate is falling providing less nsefan financing the desire to stay at home and to
solve problems from market imperfections. After 859 peak lower remittances contribute to
higher emigration. Second, the mild convergendeaimes leaves the income gap (see Figure
2) fairly large thereby stimulating further emigeat.** Third, according to Figure 4, savings are
increasing in the first phase beyond 20% and afioancing more emigration and fall later

below 15%, whereas investment is fairly stable @i2®% of GDP. The fall in savings and the
decreasing income difference are the dominant flanceigration. Whereas the income
differential changes only slowly, the fall in retaiices goes finally as far as zero because of its
own non-linearities and negative effects of laggadables.

The labour force growth in Figure 1 goes fromnab2% during the initial years to below 1%.

It follows the emigration curve with a similar Hess drastic curvature: The growth of the labour
force goes down when emigration increases, and whemmigration goes up labour force
growth follows. The growth rate of the GDP per tajm Figure 1 reacts with the opposite
tendencies. There is a strong interaction in tlstesy between migration, growth of the labour
force and GDP per capita.

In regard to the savings ratios in Figure 4 e that they follow the path of remittances,
which first shoot up and then go down again. Figushows that tax revenues, going slightly
beyond 14 percent of GDP, and public expendituredutation as a share of GDP, going a bit
higher than 4 percent, as well as literacy, gomglout 80 percent in Figure 6 do not reflect
much of the ups and downs of migration and rena#tanThey all are not decreasing as much as
savings do. Public expenditure on education aseestt GDP 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 disappointindiriged better performance in regard to
literacy requires a structural break. Finally, depenent aid, the higher curve in Figure 3 goes to

*1 A major difference with European migration of thiate is that much emigration came from relativety
countries, the UK and its followers. Massey (19§8gs a detailed summary of the reasons for theatian into
the USA.
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a maximum of 9.8% of GDP and then back to 9.4% twmributing to the stable values of
investment and education variables together wigrstable value of taxes as a share of GDP.
In these simulations there are some aspectdwvenehighly 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 regressionswéitch the point where emigration is half
its maximum value in the end of our simulationssbyne decennia. This is easy to understand,
because now it takes 100 years to get from 2.8péret emigration to 1.9%. That is a long
period for a small change. A slight shift of thediupward or downward then easily translates
into some decennia in the horizontal direction. @sygect that can easily change is whether or
not savings will exceed investment. For examplevalg for a positive interest rate in the
investment and savings functions will increase stvent, therefore also net debt flows, which
in turn will enhance the interest rate again. Hoavethis mechanism leads to savings larger than
investment at times for within sample simulatiolti@ugh this can never be found for a panel
average value at any time. It also increases fieetsfof more aid discussed in a companion
paper dramatically and therefore we stick to th@adhof an investment function presented
above. Another point that is highly sensitive igttan increase in labour force growth by a half
percentage point reduces growth, postpones conveggnd dramatically increases migration

and remittances to levels which are know from coesitwith the highest levels of remittances.

6. Thecrisisastransitional shock: Simulations

In order to analyze the impact of the crisis we sldoicks to the baseline simulation in equations
(1), (2’) and (3’). The shocks for (1’) and (2')eachosen such that the predictions of the
international organization for OECD growth and G@Bwth of the world economy as
summarized in Table 3 are realized. The predictddes for 2009 by Schmidt-Hebbel (2009)
and Ratha et al. (2008) are a growth rate for OE3IXP per capita of -3.6 and -4.9% after
subtraction of 0.6% population growth. But for th8 and Germany there were also more
pessimistic recent predictions of -7.2% (after saditon of 1% population growth), which we
use as a pessimistic scendfig-or the World GDP the scenarios go from -1.7%#t8%. In

panel (b) of Table 3 we show the shocks we addjt@atons (1') and (2°) in order to get the

predicted values. Moreover, as rich people in ihar gountries have also lost money at the stock

“2 See also Bhaskaran (2009, chart 1.2)).
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exchange and their banks are also slightly exptisbdd credits, and capital outflows we
impose a shock of -0.01 to equation (3’) for thesentries in all scenarios for the year 2009.
With these shocks imposed for the years 2008 a8 @@ re-run the simulations. Then we
divide the values of these re-runs by those obtmsline scenarios. The Figures in Appendix 4
collect all effects. Values below (above) unityritreflect that shocks decrease (increase) the
respective variable compared to the baseline smeobAppendix 3. The three different lines for
each variable capture the three scenarios of Table

Figure 7 shows the crisis relative to the baseticenario. The value of -3 is the result of
dividing the after shock value of -7.2% by thatlué baseline, 2.44%. Growth rates are above
the baseline value again in 2011, but become pesilready in 2010.

Figure 8 shows that the World GDP has a sinpigdtern, but the baseline scenario generates a
higher denominator. Again growth rates are badbageline in 2011. These simulations should
not be viewed as predictions because policy wattéo predictions. Other shocks may come in
like the bad-credit-bad-bank cum credit crunch fgwband currently the swine flue. They may
perhaps invalidate our coefficients in the spifittee Lucas critique and reduce the strong
stabilization force of the error-correction meclsamj into which the shock comes after one year
and generates a strong adjustment effect. If tei®whe case, the recovery may be more
pessimistic, because permanent shocks would hawe itaposed, whereas ours are only
temporary. For levels the quick return to basetioes not hold. The perspective here is one of
looking at what happens to poor developing cousiigder optimistic assumptions for other
countries’ stabilization process.

Figure 9 shows that it takes the OECD thirtyrgda come back to baseline in spite of the
optimistic results in terms of growth rates, indieg how huge the costs of the credit crisis are.
In terms of levels it does not matter much, whetheitake a more or a less pessimistic scenario.

The impact on the GDP per capita of poor devatppountries is permanent as shown in
Figure 10. Here the three scenarios are most gleaible after the first years. Temporary
shocks translate into much more serious level &ffdthe effect in the first years is about -3% as
predicted by some policy notes (see Massa andlte\2008; Committee 2009).

As the GDP per capita of the OECD goes down byenthan that of poor countries the crisis
has a positive impact on convergence in the simatin@edium run (see Figure 11). As the crisis

IS more persistent in the poor countries we get éesivergence in the long run.
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A similar effect holds for aid, which dependdyoon the growth rates of the OECD and the
poor countries. It first goes down and then up m@see Figure 12) as a mirror image of the
recovery of that of the OECD income in Figure 7eTimtial fall is much weaker than that
predicted by IMF (2009) for a slightly differentrsple though.

The larger strength of the shock in the OECD aluses remittances to go down by more than
the GDP (Figure 13), but the persistence in thelleffects of the GDP make them go up as a
percent of GDP in the long run. According to thewvgth equation this fall in the remittance ratio
reduces growth, which in turn enhances remittancesthis enhancement mitigates the fall in
growth®® Figure 13 shows the net effect of all interactiohsur system of equations.

Labour force growth goes down in the short wmin the medium term, and down in the long
term (Figure 14). The short and medium effects croma those in growth and the aid/GDP
ratio. The long term fall comes from the long tantrease in literacy discussed below. The long
term fall contributes to the long term recovenytod GDP per capita but has no dominating
effect.

Figure 15 shows that investment as a share & Gaes down for about fifteen years and then
is larger in the longer run. As the long run eféect remittances, investment and labour force
growth are favourable for the GDP per capita, &ad of aid and the world economy (not
shown) is phasing out after fifteen years the riegabng term consequences for the GDP per
capita must be due to the self-perpetuating footéise lagged dependent variable in spite of a
rate of convergence of almost 4%.

Figure 16 shows that the savings ratio will dedr for about twenty years and then higher in
the long run because of its reduced denominatomyestment and savings both first go down
and then up it is important to see what happetiseio difference, the new net foreign debt,
which is equal to the current account. Figure lofaghthat in 2010 the current account deficit is
2 percentage points larger as suggested by IMP(20@ then it is less for ten years, then
higher for about ten years and lower in the long ru

The plots for tax revenues (peak at 1.018), ipiddpenditure on education (1.016) and literacy
(1.008) are so similar to those of savings thatlw@ot present them as Figures. For literacy the

worst effect is 0.1 percentage points becauseadtiteis a cumulative variable; for taxes and

*3 The stabilitzing effect of remittances on outpalatility of five-year periods has been shown bya@fet al.
(2009).
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public expenditure on education it is a bit morantla half percentage point in the worst case an
a bit less than a half percentage point in therdthie cases.

Finally, emigration goes up - in spite of retanigration under the convergence shock - and
dominates in the first phase of about fifteen yé@sause remittances are lower for these years.
Later, when both, savings and remittances arenafige remittances allowing for immigration
are stronger and then savings inducing emigratmnidate.

The overall picture for the long term is domathby the persistent long term fall in the level
of the GDP per capita. In the pessimistic scenairgfour to six percent below baseline and in
the other scenarios two to four percent. Exceptdaorittances, migration and debt other
variables have weaker effects. The curvatures sggfeat remittances help resuming growth in
the long run but emigration gets larger in the Emmin because the GDP per capita stays lower
than in the benchmark scenario.

7. Summary and conclusion

The model we have used has the following properfgst, we estimate more equations than
just one for growth of the GDP per capita getting following main results. Remittances has not
only direct positive effects on the level and griowdtes of the GDP per capita but also on the
rate of savings and public expenditure on educafibey also decrease tax revenues and
emigration. Emigration has the direct effect ofugidg the rate of savings and the rate of growth
of the labour force.

A second major difference between our studyeartier ones is that we analyse the
interactions between the effects of several eqoatio a dynamic system running simulations of
the whole system. Stability of the model for alfaiong period is shown through forward
iteration of the model.

Third, we construct three shock scenarios byegaimg transitional shocks to the GDP per
capita growth of the OECD, the GDP of the worldremmoy and those of the poor countries,
which make sure that the predictions which havenlpesblished in March 2009 by some
international organisations appear in our simuteid he results in comparison with the baseline
scenario show that growth rates are back to baseli@011. Levels will be below benchmark
for thirty years in the OECD, about fifteen yearghe world (in spite of the quick stabilization
of growth rates through the error-correction medrap and two hundred years in the poor
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countries. The aid/GDP ratio is below benchmark foue years, the remittance/GDP ratio for
fifteen years. Labour force growth and new debtdgan, up, and down again. Savings first drop
and then are higher and tax revenues, public exjpeacn education and literacy follow that
pattern. Net migration is first dominated by them@se in remittances leading to less
immigration, then emigration is lower because ghler remittances and savings with a
dominance of remittances, and in the very longiriswhigher because savings dominate.

This paper has not suggested anything norméivpolicy. We largely agree with Lin (2008,
p.13-23) although we feel that the chance for mdgonal fiscal policy coordination is gone.
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Appendix 1: List of Countries
Countries with GDP per capita below $1200 (2000):

Armenia, Azerbaijan, Bangladesh, Benin, BoliviaylBoa Faso, Cambodia, Cameroon,
Comoros, Congo Rep., Cote d'lvoire, Djibouti, Egiey Ghana, Guinea, Guyana, Haiti,
Honduras, India, Indonesia, Kenya, Kyrgyz Repulilesotho, Madagascar, Malawi, Mali,
Mauritania, Moldova, Mongolia, Mozambique, Nepaic&tagua, Niger, Nigeria, Pakistan,
Papua New Guinea, Philippines, Rwanda, Senegatalieone, Sri Lanka,

Sudan, Syria, Tajikistan, Tanzania, Uganda, Ukraif@amuatu, Yemen, Zimbabwe.

Appendix 2: Instrumental variables

This appendix provides the list of instruments usetthe regressions, starting with the number
of the respective regressions. The first number aftvariable gives the first lag used and the
second the last lag. These are used as dynamignmentts (see Baltagi (2005, Chap.8). If only
one lag is mentioned we have a simple standarduimsint.

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

(3): (LOG(GDPPC),-5,-5), (LOG(GFCFGDP),-1,-1), D(B(L)), WR(-1)/GDP(-1),
(WR(-1)/GDP(-1)j, ODA(-1)/GDP(-1), (ODA(-1)/GDP(-1§)LOG(WLD(-1)), LOG(L(-1)), LOG(GDPPC(-1))-
LOG(GDPPC(-6)), LOG(GDPPC(-2))-LOG(GDPPC(-7)).

The last two instruments in equation (3) are id=itio the regressors added for serial
correlation correction. They are not reported mtikxt and not included in the simulations.
Gross fixed capital formation is essential for gitoywhereas for net foreign debt in the interest
equation investment as a share of GDP matters diffezence of the two is inventories. There
relation then is needed to come from one to theroth

Invgdp = 1.562113 + 1.003GFCFGDP; Adj.:R0.875: DW = 0.9
(0.01)  (0.0000)
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Appendix 3: Figures of the benchmark scenario
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Figure 1: Growth rates of GDP and labour force and net
migration as share of the labour force
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Figure 4: Investment and savings as a share of GDP
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1

14 27 40 53 66 79 92 105 118 131 144 157 170 183 196 209 222 235 248 261 274
Years 1960-2230

45



Appendix 4: Ratio of after-shock and baselineresults
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Figure 7: OECD GDP per capita growth rates
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Figure 9: OECD GDP per capita 1960-2230: Three scenarios of return
to baseline
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Figure 10: GDP per capita of developing countries below
$1200: Persistent effects
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Figure 11: GDP per capita difference between OECD and poor
countries: Convergence in the shortrun, divergence in the
long run
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Figure 12: Aid as share of GDP
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Ratio with/without crisis
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Figure 13: Worker remittances as a share of GDP
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Figure 14: Labour force growth rate goes down, up, down
Persistently lower in the long run
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Ratio with/without crisis
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Figure 15: Gross fixed capital formation as a share of GDP

2 |
- NN ey — ———
- B il il Y R R

[y ot
¥

1 15 29 43 57 71 85 99 113 127 141 155 169 183 197 211 225 239 253 267
Years 1960-2230

Ratio with/without crisis

Figure 16: Savings a share of GDP: Lower in the short run,
Permanently higher in the long run
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Figure 17: : Investment minus savings as a share of GDP.
Current account deficit goes up, down, up, down
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Figure 18: Emigration.
Return, more emigration, less emigration
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Table 1: The dynamic system

dep. variah 1 2 3 4 5 6 7 8 9 10 11 12 13 14
regressors|nm/l |gdppc|d(log(l)|wr/gdp]savgdp|gfcfgdp] ri | taxy |peegdp| lit | odagdp| wid| oec] riusa
1. nm/l - o+ o+ 0 0 of O of O 0 0
2. gdppc |+ + + of+ + 0 o] O]- 0 0 0
3. d(log(l)) 0l[- + 0 o[+ 0 of o of O 0 0
4. wr/gdp [+ + of+ + 0 + 0 of O 0 0
5. savgdp |- 0 0 o]+ o]- |+ of+ of O 0 0
6. gfcfgdp of+ 0 0 of+ + 0 of O of O 0 0
7.7 0 0 0 0 0 o+ 0 of o of O 0 0
8. taxy 0 0 0 0 0 0| o)+ + 0 of O 0 0
9. peegdp 0 0 0 0 0 0] 0] of+ + of o 0 0
10. lit 0 o[- 0 o+ 0 0 o+ of O 0 0
11. odagdy 0f- + 0}- + + o[+ + |+ 0 0 0
12. wid o+ 0 0 0 0] o 0 of O of? |7 0
13.cec |- 0 o+ 0 0] o 0 ol o]+ + [+ 0
14. riusa 0 0 0l- 0 0] 0 0 0of O 0o O 0]+

Table 2 Data description of the poor country sample

Variable
Remittances GDP
GDP per capita$

| nvestment/GDP
SavingsGDP

net immigration/labour force

Literacy

Publ. exp. Educ./GDP
Tax rev./GDP

Labour forcegrowth rate
Oda/GDP

Real interest rate USA
Real interest rate

GDP per capita OECD
GDP World

Panel average® Growth rate”

0.029 0.065
470 0.006
0.21 0.0143
0.13 0.069
-0.0094 -0.00084
45.6 0.0244
4.13 0.024
17.3 0.031
0.021 0.0088
0.089 0.0019
0.04 -

0.012 0.0018
18975.43 0.0245
1.98x16° 0.034

a Least-squares dummy variable regressions ofahable on a constant.
b Least-squares dummy variable regressions aifdh&al log of the variable on a constant

and a time trend.

c In case of negative values we use log(1+x) ratien log(x) in (b).

d Insignificantly different from zero.
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Table 3: Predictions and the shocks that realize them
Predictions of GDP (GDP per capita) growth (%)

Year (Org.) OECD World
2008 (WB) 0.7 (0.1) 1.9
2009 (WB) -3 (-3.6) -1.7
2009 (OECD) -4.3 (-4.9) -2.75
2009 (pessimistic) -6.6 (-7.2) -4.2

Shocks on baseline imposed to get predicted values (%)

OECD World
2008 -2.4 -1.6
2009 (WB,optimist.) -5.4 -4.5
2009 (OECD, med.) -6.7 -5.55
2009 (pessimistic) -9.0 -7.0

Table A.1

Forecast quality indicators for fixed effect versions of the regressions

Equation No. dependent variable  Theil index Covariance proportion

1 nm
2 d(log(L))

3 log(gdppc)

4 wr/GDP
5 savgdp
6 log(1+ri)

7 log(gfcfgdp)

8 lit

9 peegdp
10 taxy

11 oda/gdp
12 riusa
13 log(wlid)
14 log(oec)

0.126
0.1
0.0068
0.084
0.074
0.28
0.044
0.007
0.076
0.068
0.17
0.138
0.00002
0.00087

0.98
0.89
0.999
0.93
0.977
0.917
0.82
0.97
0.897
0.99
0.96
0.92
0.974
0.937
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Appendix: List of abbreviations

G
C

CES

D, d
DSGE
DW
ECM
EGLS
er

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

LDC

lit

log
MSFE
nm/|
oda/GDP
oec
oLS
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 shdr&DP times 100
Generalized least squares
Generalized Method of Moments

Gross National Income

heteroscedasticity and autocorrelation coestst
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 read and write
natural logarithm

mean squared forecast error

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 €i@®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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