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Abstract. We show that the credit crisis of OECD counthes a negative impact on the growth
of the world economy according to an error cormettmodel including China and Australia.
This causes negative growth effects in poor dewetpgountries. The reduced growth has a
direct or indirect impact on the convergence issaid, remittances, labour force growth,
investment and savings, net foreign debt, migratitax revenues, public expenditure on
education and literacy. We estimate dynamic eqosatiof all these variables using dynamic
panel data methods for a panel of countries withgapita income below $1200 (2000). The
estimated equations are then integrated to a dynagstem of thirteen equations for thirteen
variables that allows for highly non-linear baselsimulations for these open economies. Then
we analyze the effects of transitional shocks a&slipted by the international organizations for
the OECD and world growth for 2008 and 2009. Wherg@wth rates return to the baseline
scenario until 2013 with overshooting for China akadstralia, the level of the GDP per capita
shows permanent effects, which are positive ontydbina. In the poor countries, investment,
remittances, savings, tax revenues, public experedibon education, all as a share of GDP as
well as literacy and the GDP per capita, are redwmempared to the baseline until 2087 where
our analysis ends. Investment, emigration and lalioiwce growth start returning to baseline
values between 2013 and 2017. GDP per capita andeteenues start returning to baseline
around 2040. Education variables do not return &sebne without additional effort.
Significantly positive short-run effects (the lagoggrowth rates) show that China has an impact
on Australia, which has an impact on the OECD, Wwhit turn affects the rest of the world.
ROW has a significantly positive feedback effectGinna.
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1. Introduction
In the business press and the publications of tRE (see Schmidt-Hebbel 2008he World
Bank (see Ratha et al. 2008; World Bank 2009a)taadMF (2009) some of the effects of the
credit crisis on poor developing countries via @tliremittances, trade, aid and foreign debt are
discussed. However, they are analyzed and discussadon-integrated manner using partial
relations for short-term statements. In this papeprovide a model of difference equations that
integrates many of the relevant aspects and all@avsg a look at the long and medium run as
well, which are very uncertain so far (World Bar®082b).We will discuss these aspects in the
following and collect the arguments in Table 1 rdey to allow the reader to follow the logic of
the argument through the system.

The first aspect that has been discussed igsahsmission of the recession in OECD countries
to the world economy through reduction of demandnfatural resources and other goods (12,
11)". When the world economy grows more slowly or esenegative rates the world buys less
machinery and other goods from the OECD countfesthe other hand, a reduced growth of
the world economy leads to lower prices for natugaburces and therefore is good for growth in
the OECD. Which force dominates is an open isspeiai and may depend on the resource
dependence and the size of the machinery sectdheofrespective countries (11, 12). The
reduction in the growth of the world economy wéhl to less demand for poor LDCs’ exports
(IMF 2009) — which are more dependent on world ecaic growth than richer countries (World
Bank 2009b) - and therefore reduce their meansuyonbachines and therefore reduce growth

(11, 2).

! The numbers indicate the row from where the effeches and the column where the effect arrivesainlel 1.
From the column of arrival one can trace all indireffects through the matrix. The positive sign@ECD growth
on World GDP growth holds for the world without @aiand OECD (ROW), and China separately in thet stmat
the long run of the error correction model presgitelow. By implication the signs also hold for tbkina plus
ROW indicated as WLD in the matrix.



A second issue that has been mentioned in IMIP9Ris the impact on development aid,
which depends on growth of donors and recipiers 10), (2, 10). As the credit crisis hits first
in the donor countries and only later in the reilcg\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 (12, 4) and migrants may havettom (12,1).

The consequence of return migration is a latgeour force growth, (1, 3), slowing GDP per
capita growth even further (3, 2) although it magaurage gross fixed capital formation (3, 6) if
the latter becomes more profitable under a largigour supply. Enhanced net immigration may
increase savings (1, 5) brought into the countryntoyigrants, but remittances reduction through
the crisis will decrease them (4, 5). Reductionsauings, if they are used as an indicator of a
taxable surplus beyond existence minima will alssutt in less tax revenues (5, 7) and public
expenditure on education (7, 8), and literacy (5,irdicating the possibility of serious social
consequences of the crisis. A recovery will hawe dpposite effects. This leaves us with the
guestion what happens in the short, medium and longwith all these variables. Table 1
indicates that there are many indirect effects ayrtbase variables as well.

In section 2 we discuss the methodology, inipadr the data and the econometric method.
Section 3 explains the results of the estimatesti@e4 presents the baseline simulations of the
dynamic model. Section 5 compares the simulatiotstoounterpart after introducing the shock
in line with current predictions for 2009 and itgndmic consequences. Section 6 summarizes
and concludes.

TABLE 1 ABOUT HERE



2. Methodology
Modelling
In order to estimate and integrate all the eff@utiscated in the introduction we set up a model
consisting of thirteen equations. We cannot use dyi@amic stochastic general equilibrium
method for two reasons. First, the complexity & tbsue is preventing modeling starting from
utility maximization as there are many heterogeseodividuals: migrants and those left
behind, migrants returning or not, lenders and dwers, entrepreneurs and households, donor
governments and receivers of aid. Second, migratm@hremittances beginning in the 1960s are
a highly non-linear phenomenon of transitional giothat does not lend itself to log-linearized
modeling for business cycles driven by stochas@inds models. We add the relevant non-linear
relationg in accordance with the theory of migration and itemces (see Todaro 1969, Stark
and Bloom 1985, Massey et al. 1993, Faini and Mamntu994, Taylor 1999, Cinar and
Docquier 2004, Rapoport and Doquier 2006, Bert®d& and other areas of economics, in
particular development economics, to lagged dependariables well-known from the vector-
autoregressive models (see Greene 2008).

Another interesting alternative tool could bemgutable general equilibrium models like
USAGE (Dixon et al. 2008). It provides nice infortioa on the macroeconomic variables and
38 sectors for the USA (and potentially Australidpwever, international linkages other than
trade and exchange rates are not present. Foreumfiact of aid, remittances and migration is
essential in order to capture some of the mosvaeledevelopment phenomena.

The last alternative model we like to discusefly is the computable general equilibrium

model MAMS (Mayuette for MDG Smulation; Lofgren and Diaz-Bonilla 2008). It hasnadule

% The non-linear impact of the income difference lestavpoor and OECD countries in the equations fgration
and remittances below make it impossible to haseady state.



for millennium development goals (MDG) and usesadedm a social accounting matrix. Using
this model Sanchez and Vos (2009) find interestasylts for the effect of the 2007-2009 credit
crisis on the MDGs and the cost to keep them arkirhe model description mentions worker
remittances only once in regard to the current @ctand migration not at all. Their effects can
therefore only be included very implicitly. In a de which is to some extent dominated by
constant-elasticity of substitution (CES) functidiné$s may be not a serious drawback as the
implied homotheticity property and the correspogdassumption of income and cost elasticities
of unity do not provide much room for marginal ino® effects anyway. However, we could
think of two places in MAMS where worker remittasaauld be integrated and achieve results
similar to ours. First, in footnote 26 of LofgrendaBonilla (2008) the possibility of having
multiple households with different segments in theome distribution is mentioned. If their
CES parameters are different from each other amitteerces are received at an unequal amount
by these groups they may have an impact in the C&E module for example on savings as in
our regressions. Moreover, they may have an impabte education part of the MDG module, if
they were included, for example, in a similar way @er capita consumption. In addition,
migration may be used in endogenizing populatioth labour force and perhaps other variables
using arguments as in our regressions.

In order to avoid overlap and save space weppost the detailed explanation of the
regressions to the results section. We collecetenated equations and specification details in
an Appendix and refer to their number there inghiesequent text.

A major point of our approach is to take inte@ant that remittances and aid do not only have
a direct impact on growth but also many indirecesinwhich are also relevant for the

transmission of the crisis. These indirect channeigegrated into a system of equations - go



much beyond what pure growth regressions can sMamy of these effects may be standard
reasoning in economics, but those in regard tottandes may be less familiar. Therefore we
explain the logic of the indirect effects of rerarites, but other effects only in the results
section.

The first channel is as follows. Worker remittas are international transfers; therefore they
enhance disposable income, which has an effectavings ratios (equation (5)). In poor
developing countries living in the neighborhoodaafexistence minimum one would expect that
an increase in disposable income leads to an isereé the savings ratio. After remittances
change savings, which finance literacy (equatio)), (Bteracy of the labour force makes
investment more profitable and therefore enhanoeesiment shares (equation (6)). Literacy
also reduces population growth and reduces labowefgrowth many years later (equation
(11)), which in turn reduces investment shareshBatbour force growth and investment have an
impact on transitional growth rates of the GDP papita and the level of per capita income
(equation (3)). The second important economic meisha is the effect of remittances directly
and indirectly via savings — both providing theaftial means either to migrate or to finance
investment at home and stay - on migration in aqngtl2) and from there to labour growth in
equation (11). The third channel is one of goveminreactions. Governments, when seeing
remittances flowing into the countries, can incezas reduce tax rates and revenues (equation
(9)) and public expenditure on education (equafid)) depending on holding one of two
competing views: If people have more money they e for themselves and the government
can withdraw and do less; alternatively, if peolpde’e more money co-financing of education

may become promising in regarding to improvemeitsdoication. Again we get an impact on



literacy and from there on investment and laboucdayrowth. These three channels go to the
growth equation (3).

The link from migration to labour force growthdafrom there to growth is a strong feedback
effect in our model. Another loop is the impacigobwth on aid (equation (10)). This feeds back
through the impact of aid on savings, taxes, puépenditure on education and literacy. It is
this type of loops, which makes a dynamic systeny ugeresting - as noted earlier by Lucas
(2005) - in particular in connection with non-limesdfects obtained in the estimates below. Once
the credit crisis has affected GDP per capita, tamzes (equation (4)), aid, and migration, they
will carry the effects through the whole systempérticular, the direct effect of the (growth rate
of the) GDP per capita in equations (4)-(6) and{1@) also has a strong feedback 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
equations are run just as autoregressive procésgeation (13)) in order to limit the number of

equations of the model (see for example Acosta €0a8).

Data

All data are taken from the WDI (World Developmhéndicators). 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 devedmt 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 (see Table 2). fitteer countries mostly have a good growth
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performance anyway. Poor countries may behaverdiifly from the richer ones and therefore
we concentrate on the poor ones who are likelyffesmore from a crisis and for whom shocks
to remittances and aid are more important.

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

Interest rateg)j andrius, are real rates as obtained by use of the GDRtdefhnd taken from
the IMF IFS Yearbook into the WDI data. Savingaygdp, are gross national savings from
national accounts, calculated as GDP minus consampplus net current transfers and factor
income from abroad and expressed as a share of*@GBPFinvestmentjnvgdp, relates to the
demand of net debt flows we use gross capital foama(formerly called gross domestic

investment) as a percent of GDP. The major diffegewith gross fixed capital formation as a

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

* Using savings as share of GNI does not changessigin results here. As we need investment asra sh&DP
in the growth regression, we use also savingssisige of GDP to get an immediate view on the cti@eoount,
which is the difference between the two.
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share of GDPgfcfgdp, is the inventories, which are not investments #ula to the capital stock.
All savings and investment data come from the mali@ccounts. Literacy datht, from the
UNESCO are available in the WDI. Data on publicenghiture on educatiompeegdp, are from
the UNESCO and we take those of several versiotlseo¥World Development Indicators. Data
on official development aid include loans contagnet least a grant element of 25%. Data on
migration measured as number of persons are fige-wstimates of the United Nations
Population Division. Labour force data are from th@.

The panel average values and growth rates sktbata are presented in Table 2. These data
show positive growth rates of GDP per capita. ltwesit/GDP and savings/GDP ratios also
have positive growth rates for these poor countriegestment/GDP ratios are higher than
savings/GDP ratios inducing indebtedness. Averagattances per unit of GDP are 2.9% and
growing at a rate of more than 6%is often stated that remittances are larger thdnfor all
developing countries together. In our sample ofrmmuntries though, aid is about 9% of GDP,
more than three times as much as remittances.

TABLE 2 OVER HERE

Econometrics

As we are dealing with a system of equations wehtnilgink of contemporaneous correlation
and the related seemingly unrelated regression JSkiBthod or three-stage lest squares
extensions, which take this into account. Howefired effects and lagged dependent variables
are also relevant. They require the use of dyngmamel data methods. Dynamic panel data
methods lead to the use of system GMM estimatang;twyield better results than OLS or fixed
effect estimators according to Monte Carlo studi®altagi 2008; Soto 2009). Unfortunately,

system GMM methods and the corresponding Monte oCatldies have not yet been
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investigated in connection with simultaneous equmetnodels. Therefore we have to choose
between using fixed-effects and system-GMM methodseparate estimations for the economic
equations or using the methods for simultaneouatemusystems but abandoning fixed effects.
Fixed effects turn out to be never redundant andam effects are never outperforming fixed
effects. We assume that the interaction of thedugds of the equations as taken into account in
the SUR method have a much smaller impact on teficents than the fixed effects methods
and their major impact is one on the standard eflfberefore we prefer to estimate equations
separately using fixed effects and system GMM nthd he bias of fixed effects estimates of
coefficients of lagged dependent variables is kntavioe of the order of magnitudér, whereT

is the number of periods. Fixed effects underegsenma principle, whereas OLS overestimates
the coefficient of the lagged dependent variablecokding to Judson and Owen (1999) the bias
in case of fixed effects is very small whéns above30. WhenT is below thirty we try the
system GMM estimator as explained in greater detaiChapter 8 of Baltagi (2008). This
method specifies our equations in terms of leveisgifirst-differences as instruments and in
terms of first differences using level as instrutseand restricts the coefficients of these
equations to be the same for the correspondingas. We use its orthogonal deviation variant
of the Arellano-Bover (1995) method. The use of tmethod has to result in two properties of
an estimator. First, the estimated coefficient dthdoe between those of fixed effects and OLS
estimates. Second, the Sargan statistic, whiahcreased through the use of instruments, should
not be too high through the over-identifying coastts but rather at its value according to the
chi-square distribution; but it should also nottbe low, because this would indicate that either
the instruments have no effect or too many are (Reddman 2007). We have tried this for all

equations. For the equations for growth, laboucdpand migration, both conditions are fulfilled
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although the difference between fixed effect andllano-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 may be very sidMalieover, we have used another advantage of
the Arellano-Bover method. We run some regressass using dynamic instruments for other
supposedly endogenous regressors than just thedadgpendent variable (see Appendix 2 for
the list of instruments). Results change only $ligh

The use of instruments in the system GMM metleepliires absence of unit roots. Applying
standard panel unit root tests would not rejectritié of a unit root hypothesis for the natural
logarithm of the GDP per capita variable. Howewertheir standardized package version these
tests do not take into account other regressorsdhfaced effect and an individual specific time
trend. Growth regressions though do this. There #ccepted wisdom that in the regression of
the growth rate on other variables the lagged lefgdhe GDP per capita has a significantly
negative coefficient and by implication no unit todherefore system GMM is often applied to
growth regressions (see Bond et al. 2001, and &ialiand Ruiz-Arranz 2008). 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 iRemrand Sharma (2008). We assume, as
they do, that worker remittances as a share of G&FR 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 mrtayzero in the long run. Moreover,
assuming a unit root below in the regression fonitances results in a strong fall of the
adjusted R-squared. For a more exact test we dbianad the critical values (corresponding to

those in the standard tests) for cases with o#gressors than fixed effects and individual time
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trends. There are no strong indications for unitsdor worker remittances as well as for other
variables expressed as share of GDP per capithelgrowth regression, the logs of world GDP
and the labour force of the country are likely tavé unit roots, but they are cointegrated
according to the panel cointegration tests by Redfb999), Kao (1999) and Maddala-Wu
(1999) and therefore can be used in the regresBinally, a standard ADF test suggests that US
interest rates have unit roots. Where they appetivad equations they are also cointegrated with
the income difference of the OECD and the poor ties in equation (4) below. The US
interest rate will not be determined in the moda Will be considered to be an autoregressive
process. With the entire panel related variableseqjuations we remain in the realm of having
more countries than periods and for panel cointegranethods the number of periods is too
small.

On a more intuitive level we also carry out fbBowing robustness checks. (i) We checked
forecasting properties in Table A.1 for all fixeffieets versions of the regressions (see working
paper version). (i) All non-linear results are tpdal (not shown) in order to check for
counterintuitive effects from over fitting that analikely to be working well in extrapolations.
(i) In the system simulations we check for endsample realism meaning that simulation
values should be within one standard deviationhat bf the panel average of the most recent
years. (iv) We check for the long-run stability tway of simulation for several decennia (the
purpose is not to consider them as forecasts). I&tmon is a simple spreadsheet exercise.
Circular references between cells are solved iteigt Whenever we detect a problem we try to

improve the regressions by either improving t-valuedjusted R-squared or Durbin-Watson

® When regressions are run merely to compare thesorte theory one may of course leave insignifivaniables
in the regression. When the validity of theoryiglear or several theories contain valid elementsthe total body
of theory is fairly complex as in an area of oup@awe prefer to drop insignificant variables freimmulations in
order to avoid effects of collinearity on coeffisie, which might have strange effects in the sitimes.
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statistics and not dis-improving the others. Thaemgeneral point here is that any flaw in the
regressions is likely to generate problems in timeukations through the interactions of the
equations, which transport any flaw in one equaira unrealistic simulations results in other
equations. In the estimation-of-systems literatthis problem is called ‘contamination’ of

equations through flaws in other equations (seeaAkhand Gupta 2002). As a matter of
experience with simulations we learned here thatatlogood-looking regression results yield
good simulations and sometimes require searchingnfprovements. It is this multiple check

through estimation, forecast of single equationd amulations of the whole system that

indicates the robustness of our results.

3. Estimation results

Estimation results are collected in equation fonmAppendix 3. The starting point of the model
is the growth relation for the natural logarithmtieé GDP of China (CHN), Australia (AUS), the
OECD without Australia (ROEC), and the world ecoryowithout OECD and China (ROW).
We assume that they depend on each other in tine édran error correction model, which
contains a long-term relation in the cointegrateguation (1), denote@E, and the country
equations (2a-d). The long-term relation in theegorrection term can be read as a positive
effect of the GDP of China, Australia and ROW onBDgrowth, the coefficient of which has
been normalized to unity. Normalizing the coefiiti®f the rest of the world to unity instead
(not shown) reveals that China and Australia haveegative long run relation with ROW,
whereas the ROEC has a positive one. Normaliziagttefficient of China to unity (not shown)

reveals that there is a negative long term relatrgh Australia. As the first Asian tigers, China

® Nakamura and Nakamura (1998) also emphasize lénaree of simulations and caution against the
disadvantages of instruments.
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is a major competitor to all but ROEC in the longnh.r Coefficients of adjustment to the
cointegrating equation (CE) show that only Chind Awistralia react significantly to deviations
from the long-term relationship Significantly positive short-run effects (the lagiggrowth
rates) show that China has an impact on Australiech has an impact on ROEC, which in turn
affects the ROW. ROW has a significantly positigedback effect on China. A less significant
negative short-run effect goes from China to ROBE.China reacts most strongly to a dis-
equilibrium in regard to the long-run relationskdp caused by the credit crisis, the indicated
chain from China may be very important for the weay of the crisi$. Equations (2a-d) are four
equations to determine the four GDP variables ah&hAustralia, ROEC and ROW once the

cointegrating equatiorGE, is inserted.

The growth regression: The direct effects of the world economy and international transfers. ®
Equation (3) endogenizes the growth rate of the @BRcapita of the poor developing countries,
which depends on the GDP of the World (obtainedhfexdding the GDP of Australia to that of
the OECD and OECD and China to ROW after simulatiregECM forward). We use five-year
intervals for the lagged dependent variable her¢hi@e reasons. First, we do want to get rid of
business cycle effects, which would be containedenstrongly in one-year lags. Second, we do
not want to apply the method of using five-yearrages for reasons discussed extensively in
Loayza et al. (2000) and Attanasio et al. (2000)rd; lagged dependent variables with a five-

year lag are probably less strongly correlated vather regressors reducing effects from

" Taking ROEC or the ROW out the error-correctiordeideads to much worse results. We leave alldbe ih the
ECM because they have either a significant coefficin the long—run relation or in the adjustmeggfticient.

8 Because of the low adjusted R-squared for ROW ave falso tried other versions of the model, but thet all
interactions are brought to the fore. Moreover, ngwer one (group of) countries is taken out, ti@ermation
criteria dis-improve considerably. Therefore thieree who suggested explicit consideration of Chimd Australia
had a convincing guess. On the other hand, sonmisisen seems due in regard to the very high langgrowth
rate of China generated by the error-correctionehod

° Two lagged dependent growth rates functioningeaisilscorrelation correction in equation (3) aré reported.
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multicollinearity. In regard to the variable ‘inte®ent as a share of GDP’ Attanasio et al. (2000)
have pointed out that growth regressions tend ¢othis investment data over the same period as
the dependent variable whereas vector-autoregeesgiproaches use lagged investment and
both get opposite signs. We try both but only aurievestments are significant. Gross fixed
capital formation as a share of GDP and labourefgmwth have the expected sign and are
significant. Current investment and labour forcevgh may suffer from an endogeneity bias.
Using lagged instruments in the Arellano-Bover mdthorrects for this (see Appendix 2).
Remittances are also included because they &gy diirect effects via effort as in Chami et al.
(2003) or via credit market effects as in the &tare discussed above or via sectoral allocation
effects'® In the relevant range remittances have a positipact on growth in equation (3).
Foreign aid has a negative impact. The resyilassible because for poor countries much of
the aid serves emergency and poverty alleviati@hsmme parts are just lost in the political and
administrative process. These effects may biasstdwtoral structure towards consumption
sectors, which possibly have lower growth than ¢hokexports because they serve relatively
more poor people and include agriculture whose graate is limited in many poor countri€s.
Aid may also weaken democratic institutions (Djanled al 2008), which may have a negative
impact on total factor productivity (Rodriguez 200®he indirect effects of aid on growth via
other equations discussed broadly in a compani@erpare positive though and outweigh the
direct ones. The amount of aid is also an indicatdrad times because of famines, earthquakes,

and tsunamis et cetera, which may shift the sdcadiceation and can reduce the productivity of

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

™ For the richer sample used in complementary warkind a significantly positive sign for aid. Orettopic of
parameter heterogeneity for different samples seelide (2008).

18



the economy. This is an endogeneity we deal witlud®y of lagged aid variables as instrument
(see Appendix 2).

The opposite results for remittances and aidhiwithe group of poor countries is also quite
plausible in view of the fact that emergency aid/rga predominantly to the poor strata whereas
remittances are obtained by those who are abléfdadahe cost of migration (see IMF 2005,
p.73), if the former spend more on non-traded gautis lower productivity.

Depending on whether or not the time trend gmificant in standard growth regressions we
would have permanent or only transitional growthmodels with imported inputs (see Bardhan
and Lewis 1970) one finds also the growth rate qgfoets at constant terms of trade, which
should be an income growth term in an export denfandtion, and therefore is approximated
here by the world GDP. Constant long-run growththa world economy allows for positive
permanent growth in this model. Exports and thitefagrowth rate have to be taken relative to
the size of the labour force of the country undmrsideration though. Therefore we include the
natural logarithm of the labour force here as Wellhe GDP of the world, included as
log(WLD), and the level of the labour forckg(L) have coefficients of the same order of
magnitude and would be closer to each other if a@ the lower employment data instead of

those for the labour fordg. Without the world income variable, a time trend ub be

12\we will discuss the plausibility for the steadgitstresults quantitatively below. As we need theldvGDP here
and not its per capita value, but we need the GBRgpita of the OECD in the migration and remiteaaquations
we run a regression of the log of the OECD popaitatin two of its lags and a time trend, and maftwecast of
the growth rate and the level. This can be usethtsform the GDP of the OECD into a GDP per caf&e also
the footnote relating results to the growth modeddiby Mutz and Ziesemer (2008).

13 The standard steady-state assumption from grdveibry would be a constant value of all variablegtviare
expressed as a share of GDP and constant groweth tamder these assumptions taking first differerdequation
(3) leads to a formula that is familiar from ther@@an/Lewis (1970) model: d(log(gdppc)) = 0.81d(dppc(-5)))
+ 0.196d(log(wld)) -0.148d(log(l)). In terms of atly-state growth rates this impligs=l.03g,- 0.78g with g, as
the growth rate of the GDP per capitgtloat of the GDP of the World, and that of the labour force. Inserting 4%
for World GDP growth we get,g= 0.0412 - 0.78g At a labour force growth rate of 2% will our réisior poor
countries be equal to 2.56%, that of the OECD. ktbaur force growth rate of 1% we get a steadiesjeowth
rate of 3.34%. As China gets an increasing shavéarid GDP and has a high growth rate, these aite qu
reasonable results for economies which import ttegital goods and therefore are driven by the dvimdome term

19



significant. The ordinary time trend would be asatsd with total factor productivity growth,
whereas world income is an argument in the exporttion of models with imported inputs (see
Mutz and Ziesemer 2008). As the time trend is im$icant when both are included, world
income seems to be more relevant than the formdeweloping countries. The literacy variable
is insignificant. If we drodog(wld) andlog(l) - several of the papers cited do drop the labour
variables from the regressi@ithough it is crucial in growth theory and oftagnsficant in the
literature-, literacy becomes significant. In related workraner countries we find a significant
effect for both, literacy and world income. The sea for the insignificance may be that the
countries are specialized in sectors that use pmeddely unskilled labour, because of the
countries’ low human capital endowments.

Finally, we will add some lagged dependentaldes as an autocorrelation correction hoping
that this absorbs the serial correlation and allavisrpreting the other regressors as growth
effects*

We expect the credit crisis to affect growthotigh the reduced growth of the GDP of the
world and through the reduction of remittancestifisi larger than that of the GDP in its

denominator of the variabley/GDP.

Worker remittances. The credit crisis hits directly

Equation (4), explaining worker remittances as @@aage of GDRvr/gdp, is the logical next

in their export function (see Mutz and Ziesemera# a theoretical formulation and estimation nfexplicit
growth model without linearization).

4 The ideal response to serial correlation in grosetiressions is probably to merge models of gramthcycles.
The fact that some exist does not automaticallymtkat serial correlation vanishes, because tlegiation is
mostly based on one aspect only, such as stocthestinical 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 otflad) (growth rates of) lagged dependent varialdes Greene
2008).
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point. The equation is similar to that of Chamiakt(2003) and others earltercontaining the
differences of income and interest rates of theprext and the sender country. Therefore we
include the income of the recipient country. Thiedas knows his own current income. As many
migrants go to the OECD countries or want to goeledter having migrated to other countries
first we represent their income by per capita ineashthe OECDpec.'® The sender will have
information on the recipient country only from dataout earlier years because it takes about one
year or more in many countries to make the data.imdicator of the recipients’ income is
therefore the Gross Domestic Product per capita sitme lagsgdppc(-x). The two income
variables need not have the same absolute valtreeafoefficient because the OECD income is
only a crude proxy that comes in because we usea® indicator for the host country of the
senders! The sender might consider saving the amount ofeyaather than transferring it.
Therefore we use the real interest rate of the USds, as an indicator of these opportunity
costs, also because we don’t have an averageshtate for the OECD countries. On the other
hand the sender might consider putting the mon&yanbank account in the recipient country.
Therefore we also include the real interest ratehef recipient countryri, also with some
information lag. Next, remittances are assumedejpedd on (a polynomial of) their own past
value, a constant and a time trend, which will bepged if insignificant. As real interest rates
can be highly negative we add a value of 1 toafpte taking natural logarithms, because we use

interest rates in their scientific notation, that %% is indicated by ‘0.05’. Essentially equation

15 See also El-Sakka and McNabb (1999) and the mderethere.

18 Niimi and Ozden (2006) provide some evidence thigration to Gulf countries does not yield differeesults
than to the OECD in explaining remittances flows.

" We do not use the Gross National Income as seadensiore likely to receive information on GDP tlieose of
GNI through the media. Moreover, the effect of talghcome may be captured by the interest rataraemts
included and explained below.
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(4) as explained so far is the one that appeassi@i€hami et al. (2003} Using natural logs for
the remittance variable gives slightly worse restftFurther below we will provide equations
explaining the dynamics of the interest rates. \Woremittances as a share of GDP in equation
(4) depend on their own past values in a highly-ino@ar way as one might expect for variables
at the beginning of their histofy.The sum of all lagged dependent variable exprassias a
surprisingly constant negative value of about Oi08e plot it against the change of the
remittance ratio. A negative value is plausibleahding money in one year implies a reduction
in the next, be it because of the negative corolaif past unfavourable shocks in the income of
the receiving countries or because of the limitegian money available. Next, interest rates in
the USA reduce remittances. Domestic interest @tesnsignificant. This confirms the result by
Vargas-Silva and Huang (2006) for a smaller sartipdé home country variables have a weaker

impact on remittances than host country variables.

18 Chami et al. (2003) use the real income of the litf#ead of that of the OECD. The correlation @fsia two
series is gdppcusa = 3071+ 1.120ec with an adju&teguare of .99 and t-values 116 and 885 respgtil
should not matter which of these is used.

9 An important variable related to the focus on reaiknperfections of modern migration theory is paibl
expenditure on education as a share of Gi2Bydp, which indicates that migrants may send more mafte
government spends less on education. If this igdise for current and lagged values then we wdird bf a
structural relation indicating an investment motiiehowever, this occurs only wheeegdp is currently low but
not for lagged values we would interpret remittanas private ‘emergency’ aid making sure that skihgglans
can be realized in times of budget cuts. Publicceriture on education as a share of GDP is a varihht is highly
insignificant once we use panel corrected standemats of the cross-section-weight type. If we ditapet
immigration flows also become insignificant. Themef we drop them both from this equation.

Past migration may have an impact on remittarioethe meanwhile Docquier has made data whichbeafound
on the World Bank website http://siteresources.dmahk.org/INTRES/Resources/469232-
1107449512766/Docquier_1975-2000_data_Panel.xks stdtk data cover the migration stocks to six rich
countries: US, UK, Canada, Australia, France andr@ay. It is far from clear whether or not net raigwn flows,
which are available, will have a significant impact
2When 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 frat8mn like peegdp are taken from the WDI and 5éfitis 5
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.
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The major impact of the crisis in this equati®the fall of the OECD income leading to a drop
of remittances two years later and when the GDRgpita of the recipient country falls as well

this will increase remittances.

Savings:. Crisis effects via worker remittances and return migration

The next step is to explain the impact of workemiteances on savings in equation (5).
Remittances and migration are added to an equaiplaining the savings ratio. Basically, we
would assume that the savings rasaygdp, is driven by its own past value and, as in mdst o
the literature (see Loayza et al. 2000, Table ytxhle growth of GDP per capita and real interest
rates. As disposable income is conceptually prgbaliletter variable (see Bertoli 2006, eq. (6))
but also less available in terms of data we maywadidker remittances to the regression, which
are part of disposable income but not part of GDRe idea here is that higher disposable
income and therefore remittances lead to a higldngs ratio as in theoretical models using the
difference of consumption and an existence mininfamconsumption in the utility function
when the country in question is close to that mumm Moreover, we add official development
aid to the regression because aid is also an atierral transfer and might be significant
according to the single-equation-estimation literat(see Doucouliagos and Paldam 2006).
Again related to market imperfections, people mantmo save less if the government takes
over the cost of schooling through higher publipenditure on education as a share of GDP.
Finally, immigrants bring savings with them and grants take savings out of the country.
These savings of migrants may have an impact osdlimgs rate, in particular if migrants get
work only with some delay but bring their saving®ithe country without delay. The results are
presented in equation (5). The lagged dependenablarhas a positive impact. Worker

remittances have a positive, slightly decreasiifigcefor the relevant range until 11.7% of GDP.
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Public expenditure on education (squared) hasghtbli negative impact: If the government
spends more on education households save lessiaDffevelopment aid has a negative impact
even if aid were tripled. Finally, an increase iet immigration, or less emigration, would
increase savings ratios. Again we have a highdbsdservations from gaps in the data. We also
have a low Durbin-Watson statistic, but we don'treyaabout it here because it is probably due
to the low number of observations in the time disien when five-yearly migration data are
used?!

Via the growth rate of the GDP per capita in dogiation for remittances and migration (see
below) the crisis shocks affect the savings rdtgrawth rates and hence remittance ratios go
down this has a negative effect but return migratray have a positive effect. The net effect is

unclear unless one runs numerical simulations asonselow??

Investment rates decrease with growth in the crisis

Gross fixed capital formation as a share of GDPeddp on its own lagged value, and lagged
growth rates, as an indicator of the business cyoteof expectations of future demand and the
future need for investment. Moreover, as in tharggm/equation we add official development
aid. Donors can try to enforce - by tying to imgaitom donor countries or through the World
Banks Oil-and-Dams program - that aid is inveStetvestors can try to use the fungibility of
money to leave investment unchanged by shifting then money elsewhere. As the coefficient

of aid is significant this also implies that then@ibility of money does not lead to a withdrawal

2 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-Baorethod we get lower coefficients of the laggedeteient
unless the number of instruments is two-thirds tfidhe observations; then we get about equal miefits;
therefore we stick to the fixed effect method.

%2 The GDP per capita growth rate dropped out ofjaession with yearly data when introducing the uiign
flows because of the implied five-year periods.

% This does not necessarily mean that the typevaisiment or even the enhancement of it is efficient

24



of domestic money at an equal amount. Remittanags mve a higher marginal propensity to
invest than average income (growth) if the migramesfrom relatively rich families and migrate
in order to earn the money they can’t get from irfgxet capital markets. Poorer households are
more subject to credit rationing (see IMF 2005,7pand Adams 2006). Then their investment
may not exceed their savings. With investment kohitby savings for sufficiently many
households, investment may have the same sigrhéointerest rate variable as savings or be
independent of interest rates. Remittances andnag relax the credit constraint at the
individual level and therefore be significant vates, although the economy has some capital
inflows from abroad. Finally, we add employmentwtio approximated by labour force growth
and changes of literacy. In accordance with pradaoctheory a higher input of skilled and
unskilled labour increases the marginal productagiital and makes more investment profitable.
Vargas-Silva (2007) finds a positive impact of rgamces on investment for Mexico. This
should not be the case if credit were freely abé#laHowever, firms and in particular household
producers may be credit rationed. Taylor (1999) lesfzes the impact of multiplier effects
occurring even if remittances go into consumptiothie first instance. The preferred regression
for investment is as in equation (6). Aid and lapggowth rates of GDP per capita have a
positive impact on investment. As remittances havempact on growth and therefore have an
indirect impact here but no direct one is in linghwthe multiplier idea. The effect of aid may
also stem from tying aid to the export of donor rdoes’ machinery sector. Boone (1996) is
often cited as finding a negative impact of aid iomestment. However, he reports positive
effects for small countries with high aid/GDP ratiovhich are generally small and poor
countries as many in our sample. Labour force dnoartd changes in literacy have both a

positive impact on investment. We will see next tleanittances enhance literacy and therefore
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they have a second positive indirect impact hereeduction in GDP per capita growth, in aid
and labour force growth through the crisis willued investments of the poor countries.
As interest rates have no impact on savings anelstnvent we refer the reader to the working

paper version for results on interest ratés.

Public expenditure on education: The crisis hits via reduced remittances and tax revenues
Besides the impact of remittances on physical itmest and savings, remittances may
encourage public expenditure on education in fimaneschooling, directly or via savings.
However, it may also be the case that governmenagge less money for education if people
have more private money from remittances. When ntase money or aid is available
expenditures on education are likely to rise. Eiguaf7) tries to capture this political behavior.
Public expenditures on education are positivelptesl to the amount of taxes raised (by the
central government as a share of GDP). Remittaaoek aid have positive effects in poor
countries. Governments react positively to aid eerdittances, which could express an attitude
of co-financing: if donors and domestic people putmore money the government may get
convinced of doing the same, in particular becabsy do not have to pay alone and get a
stronger effect for a certain amount of additiomainey.

If the crisis reduces tax revenues, aid and wwomremittances as a share of GDP public
expenditure on education will fall as well. Thidlvailso depend on effects on the denominator of

all of them.

% Investments are independent of interest ratesltrnatively, would have a positive sign, whichulcbbe justified
by a strong impact of credit rationing for a lapgat of investors or interest ceilings. In bothesagvestments are
limited to savings, for example of producer housg$icand savings react positively to interest rates so do
investments. If the share of the population sufigfrom credit rationing is large enough, a positimpact of
interest rates on investments is also plausibleugéethe regression without positive interest e¢tiecause it has a
much higher adjusted R-squared and it covers eigintries more.
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The crisis hits education: Change of literacy financed by aid, savings and public expenditure

Public expenditure on education is then used t@getiith savings and aid to finance schooling.
This results in higher literacy, which is capturnedequation (8). Savings, if available at the
moment of enrolment, can be used to avoid credisizaints. A higher savings ratio together
with higher public expenditure on education andediggment aid leads to higher literacy with
some lags. By implication, the concept is that teances have an impact on human capital via
savings; via savings entering the equation for ipudpenditure on education, and savings and
public expenditure on education entering the litgraquatiorf> Literacy data are used as a
proxy for human capital. They have a good variationour sample over time and across
countries. Cinar and Docquier (2004), Rapoport Bodquier (2006) and Adams (2006) report
evidence of positive impacts of remittances on atlan?® In equation (8), we have to resort to
polynomial distributed lags (Almon lag) again prblyabecause effects are spread out over five
years from money financing beginners and preverdnogp outs. Development aid, savings and
public expenditure on education all enhance litger&®r savings there are three lags and the
current value and for public expenditure on edocathere are four lags and the current value.
Polynomial distributed lags are well known to bgamd way of handling multi-collinearity but
also to cause serial correlation resulting in a uvbin-Watson statistic (here also in connection
with a time dimension lower than five because @k{years data for literacy). As all these
variables are measured as a percentage of the GBkhieresting to see the differences in the
coefficients. Development aid has the highest cdefit, perhaps because aid, for example from

the Netherlands, is often tied to education. Prhbd#tis induces some reduction of private

% 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 vaisgimesented
below, which suggests that there is a dynamic itpac

% See also the theory of Cinar and Docquier (206d)Bertoli (2006).
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savings being used for this purpose because they the lowest coefficient. But this reduction
is still imperfect because under imperfect capitakkets savings remain important. There is no
complete crowding out of private money through d8ile expected reduction of aid and the
following two channels are important ways how thesis affects literacy. The effects of
emigration and remittances on savings presentedeabave an indirect effect on literacy.
Similarly, the effect of remittances on public ergdeure on education has an indirect effect on

literacy.

Lower savings and remittances reduce taxes during the crisis
As public expenditures on education are dependentag money we explain the latter in
equation (9). Tax revenues as a share of GDP deperieir own past value. If people save
more they signal that they have a surplus prododttherefore might be willing and/or able to
pay more taxes. More worker remittances resultimghigher savings therefore may be an
argument to tax people more or less heavily. Orotiteehand there is more money available that
can be taxed. On the other hand the governmentwaay to tax less as people can care better
for themselves if they have more money and the igorent may want to withdraw. In equation
(9) tax ratios depend on their own lagged valued anvery small quadratic one, which is
positive. Worker remittances have a negative impacdte relevant range. Via this channel
remittances reduce education working against tisgtipe effects discussed above. But if people
save more, indicating a higher surplus producttaikeatio is also increased.

The credit crisis will have an effect on the olermator of the tax ratio. Indirect effects come
via savings and remittances to the tax variablaes& effects are similar to those of remittances

and savings on the education variables.
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Aid: Donorsreact to growth of the poor countries and to their own and transmit the crisis
Official development aid helps financing literacyedtly in equation (8) and indirectly by
providing an incentive for more public expenditore education in equation (7). Aid as a share
of GDP depends on its own lagged value and is nefjatdependent on the growth rates of the
recipient countries and positively on that of thE@D countries, the major donors, in equation
(20). In other words, aid is reduced if a countsydoing better relative to the donors. Low
growth countries will therefore keep a high sharaid, but high growth countries will get less
aid over time.

As the crisis first hit in the OECD and therthe poor countries the oda/gdp ratio will first go

down and then up because of the lags and the &ngeffects do their work.

Endogenous labour force growth

Next, we need an equation for the growth of thelaldorce. According to growth theory and
empirics, a major contribution to growth may coment the reduction of population growth.
However, in empirical work the crucial variableti® one entering conceptually the production
function: equilibrium employment or its growth, appimated here by labour force growth rates.
Labour growth is preceded by population growth. Titerature there says that education of
women leads to a slow down of population growther&fore we include literacy with a large
lag. Labour market literature says that higher ghoencourages people to (re-)enter the labour
market in some countries but not in oth&rFhis suggests including the growth rate of GDP per
capita. Development aid may encourage people ngt to work but rather to education or other
(in-)activities and to return to the labour markser or aid may save lives and thereby increase

labour supply sooner or later. Literacy has nodlirmpact on growth according to equation (3),

" See Lopez-Boo (2008) for a recent discussion.
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but it has an indirect one via the labour forcewghoin equation (11). These are two indirect
channels for remittances to have an impact on droxd labour force growth. Labour force
growth depends on its own linear quadratic laggdes. Literacy as of 13 years ago reduces it.
This effect probably stems from lower populationwth 13 years earlier. Development aid as of
five years earlier also enhances labour force drolNet immigration also increases the labour
force immediately, indicating that some people allewed to immigrate for the purpose of
work. Finally, growth of GDP per capita in the piws year encourages people to enter the
labour market in poor countries.

The crisis leads to a decrease of the GDP patacgrowth and therefore one of the labour
force growth whereas return migration (higher emtign) does the opposite (the same) at least

in the short run.

Return migration or more emigration after the crisis?

As immigration has an impact on labour force groatiording to equation (11) and on savings
according to other equations we need an equatiothém to have all variables endogenous in
the system. In equation (12), the lagged dependamable normally is interpreted to reflect
network effects and expected to have a positive &ge for example Hatton and Williamson
1998, Chap.4, and Mayda 20079)We get a positive sign for an OLS estimate (knéwhe too
high in dynamic panels), but a negative one whemgudixed effects (known to be
underestimating) or the panel systems GMM reporiBie negative sign may stem from
migration that is caused by natural disasters ditiged conflict including war and civil war.
These may be negatively correlated with similamévéve years later. In addition, if a person in

a network has financed the costs of migration fog person then, for relatively poor countries

% For an extensive discussion of international migretheories see Massey et al. (1993).
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like those in our sample, the probability that &i@otone can be financed five years later may be
very low and affected negatively. This may be ddfe for large stocks of migrants when such
uncertainties and fluctuations are averaged out avarge number of people. Our result is more
plausible for small stocks of migrants with muchpe®rary migration as Hatton and Williamson
(2002) report for Africans in the USA constitutirg small network whose behaviour may
resemble that of single persons in the presentlaafiations.

The second argument is the backwardness in GibRgpita,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 ddonib go to richer neighboring countries.
Only 15% of the migrants to the OECD come from loweme countries (Skeldon 2008).
Countries that are loosing people to the OECD dyee willing to allow for immigrants from
other countries. These countries in turn are vgllia allow for immigrants from the next poorer
countries. This constitutes a chain from rich t@mpoountries, where the incentive essentially
stems from the rich end of the ché&see Ratha and Shaw 2007). In this perspectiv&ihie per
capita in the OECD reflects the income that caredmed in the upper end of the chain. This
income difference is only a rough indicator of whis migrant gets as an income change when
changing the country of his location. Of course,n@y 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 tpkaces of origin and destination is a good
proxy for the revenue gain of the national andrima&onal migrants since the work of Todaro
(1969) (see Mayda 2007 for an extensive discussfomodern literature}® According to our

combination of data and simulations presented belogv gap in terms of log-differences

29 Hatton and Williamson use wages instead of inconibeir papers. Note that for a CES productiorcfiom the
logs of relative wages are proportional to thospesfcapita GDP.
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increased from3.34 t0 -3.66 in the period 1960-1989 and the ratio of GDP pguita in the poor
sample and the OECD goes from 3.44% to 2.56%, enploves afterwards; then catching up
takes place in our simulations until a value-@{4 for log differences an@.44% for the ratio)

in 2092 when our simulation ends because remitsabeeome zero. Briefly speaking, we first
have slight divergence and then slight convergésedencies, making emigration first more and
later less attractive.

The next argument appearing in the form of curead lagged, linear and quadratic terms are
worker remittances as a share of Gi9Fhis is what those who are left behind by the amigs
get in order to solve the market imperfections liksurance problems and related credit
constraints emphasized by modern migration theseg (Stark and Bloom 1985, Taylor 1999
and Rapoport and Docquier 2006). Remittances pregortly increase net immigration (rather
than financing emigration) and reduce emigratioa slightly non-linear way. This makes sense
because reducing problems from market imperfectioakes sense only if some members of the
family want to stay in the country of origin.

The last regressor is the savings ratio as mafetlyears ago. In poor countries with less than
$1200 per year or $100 per month it will hardlydusssible to pay migration costs out of current
income even if reconsidered in terms of purchagpioger parity. It is necessary to save first.
Whereas the income difference and remittances septehe incentives to migrate or stay, the
lagged savings ratio represents an important ffattheo means available to carry the costs of
migration. Remittances then finance emigrationthigr impact on savings. With a savings ratio

of 1/6 = 16 2/3 % an average family saves $20hef&1200 or $100 if it is half as rich. Over

%0 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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three years this cumulates to $300 plus interestieda This might be enough to cover the
migration costs without being payable out of cutienome.

The first and direct impact of the credit crihen is 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 equations provided so far are the heart ohtbdel. In addition, we have used US
interest rates in equation (4) for remittances. this variable we provide only an auxiliary
equation in order to round off the model in a wlagttlimits the number of variables in it. For US
interest rates we find that they depend only oir then lag as shown in equation (13). In order
to allow for a transition from OECD GDP to GDP mapita we need population data for the
whole horizon. We run a regression of populatioongh on two of its lags and a time trend
(equation (14) and use it for forecasts. The esa@tha&quations of the error-correction model
form a dynamic system in 4 variables; equations(12) form a system in ten other variables
into which equation (13) feeds the values for Ugnest rates. The signs of the significant
effects for the whole system are summarized in &dbl except for Australia and China who
have an effect on the other equations as parteoOBCD and the World GDP respectively - in
order to allow for a quick check of the dynamicenaictions. The system is used for a dynamic

simulation and an analysis of the effects of th&i€in the next sections.

4. Baseline smulations with the dynamic system

The model is driven by the error correction modtsl,effects on the other equations, and the

feedback effects in the system of equations (3)-(Edrward simulation with the error-
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correction model yields values for Australia and BE) which can be added up to yield values
for the OECD, and values for China and ROW, allmich can be added up to world GDP.
From there the effects go to aid and remittancédsciwfeed back to growth of poor countries,
and to savings, migration, public expenditure oncation, and taxes revenues. Indirect effects
go via savings to public expenditure on educatioth @ literacy, and from there as well as from
migration to population and labour force growtheTimulation of the system allows us to take
all of these effects jointly into account. Therelvg automatically include second and higher
round effects, which are missing in many other sypkstudies (see Adams 2036).
FIGURE 1 OVER HERE

The simulation for equation (13) leads to a té8linterest rate of about 4%. Equations (1) and
(2a-d) result in steady-state growth rates of 8.16%China? 3.5% for Australia, 3.2% for
ROEC, and 3.95% for ROW. The world GDP growth raéeps approaching that of China,
because of an increasing share of China in thedM®DP due to its highest growth rate. In 2090
it is 7%. The other equations form a fairly complen-linear system for which we cannot make
many simple statements. The growth of the GDP peit& is shown in Figure 1. Its long run
value goes from about 2% to higher values becatisieeoincreasing growth rate of the world
economy. It gets larger than that of the OECD.rfdttiely, in this simulation the increasing share
of China ensures an asymptotic tendency towardgergance. In Figure 1 the lower curve is net

immigration as a share of the labour fofta/alues are negative and therefore we have net

31 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 ygar more if
necessary and use simple regressions in somefoashe early periods.

32 The error-correction model does not generateomgtdecrease in China’s growth as one would expect the
perspective of a decreasing marginal product oitalaf-or the longer run some caution is in ordereh

* The values of the first four periods stem fronirapde regression on a linear-quadratic time tréttkse are
needed as initial values as difference equatiohl{af five-year lags. As we have also ten-year ¢dgsmittances,
we add lagged dependent variables next for somedserThis variant of our regression is used ur8B3. From
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emigration. The highest emigration of about 2.9%h&ined in 1989-1990 and 2004-2005. An
implication from the negative sign of the laggegeedent variable in the migration equation is
that the increase in emigration in the first phedees not come from self-perpetuating forces.
Rather three forces are at work here explainingptiese of increasing emigration, the crucial
and controversial part of the emigration curvestriafter a very early peak of remittances as a
share of GDP in 1979 (the dotted curve in Figurénhi percentage rate is falling providing less
means for financing the desire to stay at hometarslve problems from market imperfections.
After the 1979 peak, lower remittances contributehigher emigration. Second, the mild
convergence of incomes leaves the income gap fdatge thereby stimulating further
emigration. Third, according to Figure 2, savings iicreasing in the first phase beyond 20%
and allow financing more emigration and fall lat®low 16%, whereas investment is fairly
stable above 20% of GDP. The fall in savings arel decreasing income difference are the
dominant force for migration. Whereas the incomigetkntial changes only slowly, the fall in
remittances goes finally as far as zero becauss ofvn non-linearities and negative effects of
lagged variables.
FIGURE 2 OVER HERE

The labour force growth in Figure 1 goes fronoab2% during the initial years to about 1%.
It follows the emigration curve with a similar Hass drastic curvature: The growth of the labour
force goes down when emigration increases, and wieénmmigration goes up labour force
growth follows, with much smoother curve though.

In regard to the savings ratios in Figure 2 we that they follow the path of remittances,

which both first move up and then go down. Tax neaxss, going slightly beyond 14 percent of

1984 onwards we use regression equation (12). dimspof changes from the simplified regression&3)e(12)
have always been chosen in a way that minimizegdris at the point of switching to the estimatgdagion.
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GDP, and public expenditure on education as a sifaBDP, going a bit higher than 4 percent,
as well as literacy - going to about 80 percenfigure 2 - do not reflect much of the ups and
downs of migration and remittances, although threyadl connected via savings ratios. They all
are not decreasing as much as savings do. Pulglendkure on education as a share of GDP and
literacy parallel the pattern of total investmerini very low values to a high and almost
constant level although a value of not more than f&dcent for literacy is somewhat
disappointing. Getting a better performance in rédga literacy requires a structural break.
Finally, development aid, the highest curve in Fegll, goes to a maximum of 9.8% of GDP and
then back to 9.3% thus contributing to the stalali@s of investment and education variables
together with the stable value of taxes as a StiaBDP.

In these simulations there are some aspects;hwdmie highly sensitive to changes in the
regressions, whereas others are very robust. Tinestieess is present in the first part of the
migration curvé®. Slight changes in the regression can switch thetpvhere emigration is half
its maximum value in the end of our simulationssoyne decennia. This is easy to understand,
because now it takes decennia to get from a lowevalf 1.7% in 2011 to a peak in the
simulation of 2.5 % in 2059. That is a very longipeé for a fairly small change. A slight shift of
the line upward or downward then easily translatée some decennia in the horizontal
direction. One aspect that can easily change ighgh@r not savings will exceed investment.
For example allowing for a positive interest ratethe investment and savings functions will
increase investment, therefore also net debt flawsch in turn will enhance the interest rate
again. However, this mechanism leads to savinggefathan investment at times for within
sample simulations although this can never be fdand panel average value at any time. It also

increases the effects of more aid discussed imgaanion paper dramatically and therefore we

% Plotting net immigration against the GDP per aagields a very similar curve known as ‘migratiamip’.
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stick to the choice of an investment function pnéseé above, which is also justified by the
highest adjusted R-squared. Another point thatgkIy sensitive is that a temporary increase in
labour force growth by a half percentage point cedugrowth, postpones convergence and
dramatically increases migration and remittancekevels which are know from countries with
the highest levels of remittances.

TABLE 3 OVER HERE
5. Thecrisisastransitional shock: Simulations compar ed
In order to analyze the impact of the crisis we slldcks to the baseline simulation in equations
(1), and (2a-d). The shocks are chosen such thatrédictions of the international organization
for OECD growth and GDP growth of the world econoasysummarized in panel (a) of Table 3
are realized approximately. The predicted value2@®9 by Schmidt-Hebbel (2009) and Ratha
et al. (2008) are a growth rate for OECD GDP peitazof -3.6 and -4.9% after our subtraction
of 0.6% population growtff. For the World GDP the scenarios go from -1.7%t8%. In panel
(b) of Table 3 we show the shocks we add to egustid) and (2a-d) in order to get the
predicted values of the medium scenarios. Withehs&®cks imposed for the years 2008 and
2009 we re-run the simulations. Then we divide thkies of these re-runs by those of the
baseline scenarios. Values below (above) unity tieflect that shocks decrease (increase) the
respective variable compared to the baseline sienar

FIGURE 3 OVER HERE
Figure 3 shows the crisis relative to the baseticenario for China, Australia, the rest of the

OECD and the rest of the world (ROW) economy. Taki& of -1.5 is the result of dividing the
after shock value of -4.5% for the OECD by thathaf baseline, 3%. OECD growth rates do not

overshoot their baseline value after the crisisin€bB growth drops by much less during the

% See also Bhaskaran (2009, chart 1.2)).
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crisis and then overshoots due to the high adjustroeefficient in the error correction model.
Australia shows a similar but less strong and fiygtelayed pattern indicating that China helps
pulling Australia out of the crisis. But the impamrt the OECD then is seemingly weak simply
because Australia is too small, and China’s diedtect is not strong either. The ROW has a
pattern that is more similar to that of the OECDarge drop and no overshooting. Growth rates
are back to the baseline values not before 2013.

These simulations should not be viewed as piied& because (i) policy will react to
predictions; (ii) the bad-credit-bad-bank cum pesblis not in the data from which the error-
correction model was estimated (a credit crunctblera may turn out to be persistent); (iii)
other shocks may come in like currently the swine These aspects may perhaps invalidate our
simulations. If this were the case, the recovery to@ even more pessimistic, because multi-
period shocks would have to be imposed, whereasareronly temporary.

FIGURE 4 OVER HERE
For levels the quick return to baseline does nadd.heigure 4 shows that the OECD does not
come back to the baseline in terms of GDP levetaubge the lack of overshooting of growth
rates implies that all values below baseline as¢ flarever, indicating how huge the costs of the
credit crisis are. In contrast, China has huge shawting and therefore gains by 11% compared
to baseline. Australia and the rest of the worl@®{R) also loose, but less than the OECD does.
In the case of Australia the overshooting is to@kv® outweigh the losses. The impact on the
level of the GDP per capita of poor developing ¢aoea and that of the OECD and the GDP of
the World are shown in Figure 5. The loss for tHeQD is of course similar to the GDP plot of
the previous figure. The world, containing Chinal ahe OECD, gains (more than the OECD

and others loose) only after 2065 when the shittigher shares of China’s GDP in the world
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economy works through. The GDP per capita of ther mountries follows that of the World
economy, first down, then up. Increasing share€loha’'s GDP mitigate the effects on the
world GDP and later also on the poor countriese@# here are decreasing but do not vanish
until the end of the simulations in 2090.

FIGURE 5 OVER HERE
Although the shocks assumed are only temporary, titamslate into very serious level effects.
The effect for the poor countries in the first ygemrabout -3% as predicted by some policy notes
(see Massa and te Velde 2008; Committee 2009) ert éower at the most extreme point
because the drops in the growth rates add up owerit there is no overshooting. As the GDP
per capita of the OECD goes down by more thandghabor countries the crisis has a positive
impact on convergence in the short and mediunttun.

Aid, which depends only on the growth rateshef OECD and the poor countries, first goes
down by almost 6 percent and then back to basétiee Figure 6) as a mirror image of the
recovery of that of the growth rates in Figure RweTinitial fall of aid is weaker than that
predicted by IMF (2009) for a slightly differentrsple though, perhaps because the fall in GDP
in developing countries is larger here.

FIGURE 6 OVER HERE
Figure 6 shows that investment as a share® @Goes down for many years by about one
percent compared to the benchmark. The savings walt be lower for the whole period. As
investment and savings both change, it is impoft@arsiee what happens to their difference, the

new net foreign debt, which is equal to the cureadount. In 2008 and 2009 the current account

% In the working paper version, the error-correctioodel did not dis-aggregate with respect to Clime
Australia. Growth rates did overshoot for the OE&1al levels returned approximately to the baselaiae:
Therefore the crisis did not work towards convergeBy implication migration, remittances and sgsinboth
depending on income differences were higher.
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deficit is larger as suggested by IMF (2009) bwntlt is less for six years, then higher in all
later periods.
FIGURE 7 OVER HERE

The development of savings essentially followat tof remittances in Figure 7. The larger
strength of the shock in the OECD also causes tameies to go down by more than the GDP
and therefore remittances only have a limited iasoe function because OECD income is
falling more than that of the poor countries. Batther the differences in the persistence in the
level effects of the GDP of the poor countries #mel OECD keeps them low as a percent of
GDP in the long run. According to the growth eqoiatthis fall in the remittance ratio reduces
growth, which in turn causes the partial effecteephancing remittances and this enhancement
mitigates the fall in growtf’ Figure 7 shows the net effect of all interactiofi®ur system of
equations on remittances.

Labour force growth is lower from 2008 until Z04nd then higher afterwards, three years
after the GDP per capita turns from going away tolwdack to the baseline (Figure 6).

Figure 7 shows that emigration goe&®ugn spite of some expected return migration uritler
convergence shock — until 2055 although the OEGIwtr is falling by more than that of poor
countries. But as remittances are also lower staginhome is more difficult to finance. The
crisis generates less pull and more push migratiater the convergence lets emigration drop
below the benchmark level.

FIGURE 8 OVER HERE

3" The stabilizing effect of remittances on outpulatitity of five-year periods has been shown by @hat al.
(2009).

% These are ratios of net immigration numbers withimus sign which drops out when ratios are fornfé:
interpretation therefore is emigration.
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The plots for tax revenues has a similar cumneaais those of savings as shown in Figure 8. For
public expenditure on education the fall due tocdhsis follows remittances, aid and taxes. For
literacy the worst effect is less because literiacy cumulative variable; it falls by less than one
percent — an order of magnitude that is similahtd of investment®’

The strongest effects of the crisis appear in OK&IDP growth rates and levels, remittances,
emigration, aid and savings ratios. It seems tahiee latter channel via international transfers
that shows the strongest effects together with\tsaWorld GDP growth on the GDP per capita

of the poor countries.

6. Summary and conclusion

The model we have used has the following properkast, we estimate more equations than

just one for growth of the GDP per capita gettihg following main results. Remittances have

not only direct positive effects on the level andwgth rates of the GDP per capita but also on
the rate of savings and public expenditure on dthutaThey also decrease tax revenues and
emigration. Emigration has the direct effect ofueidg the rate of savings and the rate of growth
of the labour force. The labour force and literd@ve an impact on investment and therefore
direct and/or indirect effects on growth.

A second major difference between our study aadier ones is that we analyse the
interactions between the effects of several equatio a dynamic system running simulations of
the whole system. Existence of a solution at reaslenvalues for all variables and stability of
the model for a fairly long period is shown throdghward iteration of the model.

Third, we construct a shock scenario by genggatiansitional shocks to the GDP growth of

Australia, other OECD countries, and the rest efworld (excluding China), which make sure

%9 This result is in accordance with that of Sancimea Vos (2009) for an expected drop in primary stihg.
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that the predictions which have been published iard!d 2009 by some international
organisations appear in our simulations. The resultcomparison with the baseline scenario
show that growth rates are back to baseline in 2QE¥els will be permanently above
benchmark for China and below it for the OECD, Aaish and the rest of the world and also in
the poor countries. The strongest negative effetctbe crisis come via world GDP growth to
that of the GDP per capita of poor countries aradthie remittances channel: their fall enhances
emigration, reduces savings, tax revenues and@ektienditure on education.

In regard to the broader discussion of norneatecommendations for policy we refer to Lin
(2008, p.13-23) and Naudé (2009). In view of thet that one major impact of the crisis in our
analysis is the retardation of long-run growth lewge think policy should put more emphasis
on aspects of long-term growth and have short-tpaticies that avoid ‘anti-growth policy
syndromes’ (Fosu and Naudé 2009; World Bank 2008bg damage to education should be
counteracted together with that of other millennidevelopment goals (see Sanchez and Vos
2009 again) and perhaps the contribution of thdse @aused the crisis should be increased in a

way reducing the risk of a new one with such higbts.
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Appendix 1: List of Countries
Countries with GDP per capita below $1200 (2000):

Armenia, Azerbaijan, Bangladesh, Benin, Bolivia, rlBoa Faso, Cambodia, Cameroon,
Comoros, Congo Rep., Cote d'lvoire, Djibouti, Egiég Ghana, Guinea, Guyana, Haiti,
Honduras, India, Indonesia, Kenya, Kyrgyz Republiesotho, Madagascar, Malawi, Mali,
Mauritania, Moldova, Mongolia, Mozambique, Nepalichtagua, 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 usethe regressions, starting with the number
of the respective regressions. The first numbear aftvariable gives the first lag used and the
second the last lag. These are used as dynamiarments (see Baltagi (2008, Chap.8). If only
one lag is mentioned we have a simple standarcuimsit.

(3): (LOG(GDPPC), -5, -5), (LOG(GFCFGDP), -1, -D\LOG(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))-LOGXBPC(-7)).

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

(12): NM(-10)/L(-10), NM(-15)/L(-15), ((LOG(GDPPQ)OG(OEC)),-1,-1),
((LOG(GDPPC) -LOG(OECY)-1,-1), (LOG(GDPPC)-LOG(OEC))1,-1), (WR/GDP3-1,-3),
WR(-10)/GDP(-10), (WR(-5)/GDP(-5))(WR(-10)/GDP(-10}} SAVGDP(-3).

The last two instruments in equation (3) are idmtito the regressors added for serial
correlation correction. They are not reported i tixt and not included in the simulations.
Gross fixed capital formation is essential for gloywhereas for net foreign debt investment as
a share of GDP matters. The difference of the sMoventories. Their relation then is needed to
come from one to the other. It is expressed irfahewing regression.

Invgdp = 1.562113 + 1.003GFCFGDP; Adj.R0.875; DW = 0.9
(0.01)  (0.0000)
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Appendix 3: Estimation results®

CE = Log(ROEC(-1)) — 16.455l0g(CHN(-1)) - 4.125l0g(AUS(-1)) - 18.87log(ROW(-1))+2.2(t-1)+1002.17 (1)
(-5.99) (-0.98) (-4.49) (6.96)
d(log(ROEC)) = 0.0048(CE) + 0.3d(log(ROEC(-1))) - 0.038d(log(CHN(-1))) + 0. 258d(log(AUS( 1)) +
(0.21) (1.92) (-1.3) (1.95)
0.031d(log(ROW(-1))) + 0.015 (2a)
(0.29) (2.35)
d(log(CHN)) = 0.034(CE)+0.225d(log(ROEC(-1)))+0.435d(log(CHN(-1)))-0.09d(log (AUS(-1))) +
(6.68)  (0.62) (6.47) (-0.3)
0.531d(log(ROW(-1))) + 0.025 (2b)
(2.15) (1.68)

d(log(AUS)) = 0.006(CE)+0.29d(log(ROEC(-1)))+0.07d(log(CHN(-1)))+0.13d(log(AUS(-1))) +
(2.14) (1.92) (1.88) (0.75)

0.046d(log(ROW(-1))) + 0.014 (2¢)
(0.32) (1.64)

d(log(ROW)) = 0.00037(CE)+0.51d(log(ROEC(-1)))-0.01d(log(CHN(-1)))-0.05d(log(AUS(-1)))
(0.4) (1.94) (-0.2) (-0.24)

- 0.06d(log(ROW(-1))) + 0.028 (2d)
(0.33) (2.59)

Per.: 45 (1962-2006); adj.R?=0.25/0.6/0.11/-0.004.

log(gdppc) = c1i + 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. This p-
value belongs to the Sargan J-statistic.

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
(0.0003) (0.0079) (0.0013)

0.034(log(0ec(-2))-log(gdppc(-2))) -0.003(log(oec(-2))-log(gdppc(-2)))? 4
(0.06) (0.06)

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

savgdp =5.92 + 0.67 savgdp(-1) + 79.1 wr(-1)/gdp(-1) -338(wr(-1)/gdp(- 1)) -0. 006(peegdp)
(.0001) (.0000) (0.013) (0.004) (0.000)

“0In parentheses: t-values of equations (1), (2and)for polynomial distributed lags; p-values oitiee.



-24.1 oda/gdp + 40.1(oda(-1)/gdp(-1))* + 22nm/l
(0.027) (0.072) (0.004)

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

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. R2 = 0.86; DW = 1.96

®)

©)

peegdp = 0.66+ 0.84 peegdp(-1) -0.0226 peegdp(- 1) + 0.04 taxy + 1.69 oda(-5)/gdp(-5)+0.114 log(wr(-1)/gdp(-1))
(0.0012) @)

(0.015) (0.00) 0.018) (0.023) ~ (0.008)

Periods: 25 (1981-2005). Countries: 35. Observations: 219. Adj. R2 = 0.95; DW = 2.07.

lit = 8.2 + 0.831lit(-5) + 6.4650da/gdp + 0.09512 [sum of lags savgdp] + 0.75[sum of lags peegdp]

(0.02) (0.00) (0.063) (t-value:1.94) (t-value:2.13)

Periods: 18 (1985-2004). Countries: 30; Observations: 171. Adj. R2 = 0.99; DW = 0.81.

taxy = 1.3+ 0.83 taxy(-1) + 0.0012 taxy(-l)2 — 7.53 wr/gdp + 51.1(Wr(-1)/gdp(-1))2 + 0.05 savgdp

(0.05) (0.00) (0.018) (0.09) (0.0008) (0.0013)
Periods: 31. Countries: 35. Observations: 348. Adj. R2 = 0.975; DW = 2.02.

oda/gdp = 0.016 + 0.82 oda(-1)/gdp(-1) — 0.0186 d(log(gdppc(-1))) + 0.056 d(log(oec(-2)))
(0.00) (0.00) (0.0004 0.0007)

Periods: 43 (1963-2005). Countries: 52. Obs.: 1775. Adj. R2 = 0.90; DW = 2.18.

d(log(l)) = c10i + 0.17d(log(I(-1))) +1.39 d(Iog(I(-l)))2 -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))).
(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

nm/l = c14; - 0.18nm(-5)/I(-5) +2. 97(Iog(gdppc) log(oec)) + 0.73(log(gdppc)- Iog(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)
(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.

riusa = 0.59 + 0.85riusa(-1)

(12)

(8)

©

(10

(11)

(12)

(13)

“1 Remittance data are available for all 52 coustbiet only since 1971. GDP per capita data ardadblaifor

all 52 countries and 46 periods, but with s@aps: instead of 52x46 = 2392 we have only 195@mhsions.

Savings data start in 1965 with gaps agaiwvjiegus with 1423 observations instead of 41x52-2%% a

consequence, we lose more than half the possilsieredtions in both dimensions.

48



(0.0422) (0.00)

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

LOG(POPOEC) = 3.485+0.55LOG(POPOEC(-1))+ 0.28LOG(POPOEC(-2))+0.001091t
(0) (0.0003) (0.042) (0.0003)

Period: 1962-2006. Adj. R* =0.999. DW: 2.10

(14)
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Figure 1: Aid and remittances as a share of GDP,
growth rates of GDP per capita and labour force,
migration as a share of the labour force 1960-
2090
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Figure 2: Tax revenues, public expenditure on
education, savings and investment as a share
of GDP, and literacy 1960-2090

90

&’ - —

70 =

60

50

40 e

- == f{aXy —e—cqygdp eeeeses invgdp = + =|it = . peegdp

50



Ratio with/without crisis

15

0.5

-0.5

-1.5

Figure 3: Ratio of GDP growth rates of China,
Australia, other OECD, and Rest of the World
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Figure 4: China's GDP improves through the
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Figure 5: Poor developing countries' GDP per
capita falls less than the OECD's and follows

World GDP growth
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Figure 7: Less remittances, more net
immigration, less labour growth
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Figure 8: A long-run fall in tax revenues and

public expenditure on education as a share of

GDP and literacy
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Table 1: The dynamic system:

Signs of

partial effects

1

2
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5
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d(log(1))
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—+

axy

odagdp

wid

0€ecC

riusa

.nm/|

0

+

0
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Table 2 Data description of the poor country sample

Variable Panel average® |Growth rate”
RemittancesGDP 0.029 0.065
GDP per capita $ 470 0.006

I nvestment/GDP 0.21 0.0143
SavinggGDP 0.13 0.069
net immigration/labour force -0.0094 -0.00084
Literacy 45.6 0.0244
Publ. exp. Educ./GDP 4.13 0.024
Tax rev./GDP 17.3 0.031
Labour forcegrowth rate 0.021 0.0088
Oda/GDP 0.089 0.001%
Real interest rate USA 0.04 -

Real interest rate 0.012 0.0018
GDP per capita OECD 18975.43 0.0245
GDP World 1.98x10° 0.034

a Least-squares dummy variable regressions ofahable on a constant.

b Least-squares dummy variable regressions aidh&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.

Table 3: Predictions and the shocks that realize them

Predictions of GDP (GDP per capita) growth (%)

Year (Org.) OECD World AUS (h)
2008 (Worldbank) | 0.7 (0.1) 1.9 2.38
2009 (OECD) -4.3 (-4.9) -2.75 0.01

Shocks on baseline imposed to get predicted values (%)

OECD non AUS| ROW (a) AUS
2008 2.4 0 -0.19
2009 (OECD, med.) -6.6 -2.5 -1.5

(a) ROW is world without China and OECD

(b) Information on Australia is from Global Econa®iResearch.
http://www.tradingeconomics.com/Economics/GDP-
Growth.aspx?Symbol=AUD
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