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ARE WORKERS’ REMITTANCES A HEDGE
AGAINST MACROECONOMIC SHOCKS?

THE CASE OF SRI LANKA

Erik Lueth and Marta Ruiz-Arranz*

This paper estimates a vector error correction model for Sri Lanka in
order to determine the response of remittance receipts to macro-
economic shocks.  This is the first attempt of its kind in the literature.
The authors found that remittance receipts are pro-cyclical and decline
when the country’s currency weakens, undermining their usefulness as
a shock absorber.  On the other hand, remittances increase in response
to oil-price shocks, reflecting the fact that most overseas Sri Lankan
are employed in the Persian Gulf States.  The pro-cyclicality of
remittances calls into question the notion that remittances are largely
motivated by altruism.

I.  INTRODUCTION

Despite Sri Lanka’s astonishing resilience, the island country remains
vulnerable to external shocks.  With average annual economic growth of close to
6 per cent over the last five years and a single recession since its independence
in 1948, Sri Lanka’s growth performance has been remarkable.  Nevertheless, the
country’s export base is narrow, with garment and tea exports accounting for two
thirds of the merchandize exports.  The expiration of the Multifibre Agreement in
2005 has added to the competitive pressures it feels.  Tourism, another major
foreign exchange earner, has recovered from the effects of the 2004 tsunami, but
faces new threats from a deteriorating security situation.  Finally, the country’s
heavy reliance on imported oil, particularly in energy generation, exposes it more
than some others to movements in global prices.  Between 2003 and 2005
Sri Lanka’s oil balance deteriorated by 2.4 percentage points of GDP, compared
with 1.7 percentage points of GDP for average low-income countries in Asia.

* Both authors work for the International Monetary Fund.
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Sri Lanka has access to a large and relatively stable source of foreign
exchange in the form of workers’ remittances.  Over the last two decades, workers’
remittances have increased by an annual average of 10 per cent; since 1994, they
constitute the largest source of foreign financing for the island.  Some 4 per cent
of the Sri Lankan population work abroad, mostly in the oil-rich Persian Gulf States,
making Sri Lanka one of the leading recipients of remittances as a share of GDP.
Remittances are a particularly attractive source of foreign financing, because they
are much more stable over time than private capital flows.  In addition, they are
unrequited transfers, which unlike other capital flows, do not create obligations in
the future.

This paper explores to what extent workers’ remittances have helped to
cushion Sri Lanka against economic shocks and are likely to do so in the future.  It
is widely believed that workers’ remittances are, to a great extent if not solely,
motivated by altruism (see, for example, Lucas and Stark, 1985; Rapoport and
Docquier, 2005).  Under this assumption, they should be negatively correlated with
income in the home country and as such constitute an “insurance” against shock.
Similarly, they should be positively correlated with incomes in the host countries –
in this case the Persian Gulf States – and, hence, provide a welcome hedge against
rising oil prices.  Alternatively, remittances could be motivated by portfolio
considerations, in which case they should respond to interest rate differentials
and, in general, be more aligned with the business cycle in the home country.
Under either hypothesis, other macroeconomic variables are likely to have a bearing
on the amount of money sent home, notably the exchange rate and the price level
in the home country.

A few studies investigate the cyclicality of inward remittances, but most
do not go beyond descriptive statistics.  The International Monetary Fund (IMF)
(2005) reported the correlation between de-trended global remittances and
de-trended global GDP and found that remittances are pro-cyclical, albeit to
a lesser extent than official aid, exports and portfolio investment.  Using the same
approach on a country-by-country basis, Giuliano and Ruiz-Arranz (2005) showed
that remitting patterns vary across countries, with pro-cyclical remittances observed
in two thirds of the countries studied and counter-cyclical remittances in the rest.
Cross-country differences in the cyclicality of remittances were confirmed by Sayan
(2006).  In a recent cross-country study (Lueth and Ruiz-Arranz, 2006), the authors
estimated a gravity model of bilateral remittance flows for a limited number of
developing countries and found that remittances are aligned with the business
cycle in the home country.  The remittances also decline when the investment and
political climate worsen and do not seem to respond to adverse shocks at home.
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A few papers have tried to establish correlations between remittances and
macroeconomic variables for a single recipient country.  Straubhaar (1986) regressed
real Turkish inward remittances on German real wages and employment, exchange
rate overvaluation, real interest rate differentials (all in variations) and a dummy for
changes in the Government of Turkey.  He found that wages and employment in
the sending country have a positive impact on remittances.  El Sakka and McNabb
(1999) tried to explain nominal remittances received by Egypt using as regressors
real income levels in the sending and receiving country, interest differentials, inflation
in Egypt and the black-market premium for foreign exchange.  The authors found
that remittances increased with inflation in Egypt and income abroad and declined
with the black-market premium.  For India, Gupta (2005) regressed real inward
remittances on oil prices and migrants’ real overseas earnings and found that the
latter entered significantly and positively.  In a second class of regressions, she
found that changes in United States employment and dummy for a drought in India
had a positive impact on the cyclical component of remittances.  Bouhga-Hagbe
(2004) used a vector error correction specification to model workers’ remittances
received by Morocco.  The cointegration vector suggested that, over the long-run,
inward remittances are positively correlated with French wages and negatively
correlated with real GDP in Morocco.

These attempts to establish a relationship between workers’ remittances
and a set of macroeconomic variables suffer from a number of pitfalls.  Some
studies fail to discuss and account for the time-series properties of the variables
under investigation, although regressions of non-stationary variables are known to
be spurious.  One study ran a regression in variations – supposedly removing any
non-stationarity – but failed to test for cointegration, thus opening the door for
omitted variable bias.  Moreover, some of the macroeconomic variables, such as
the exchange rate, the price level or GDP, could be affected by remittances on top
of affecting remittances.  However, most studies ignore issues of endogeneity and
reverse causality.  Bouhga-Hagbe (2004) is the noteworthy exception in accounting
for time-series properties and endogeneity, but his findings are questionable
given that a vector error correction model with 22 parameters is estimated using
35 observations.

Our analysis attempts to overcome the weaknesses of earlier studies and
shows that remittance receipts in Sri Lanka may be less of a shock absorber
than usually believed.  The authors estimated a vector error correction model for
Sri Lankan remittance receipts, using quarterly data from 1996 to 2004.  The main
focus is on the response of remittances to a number of macroeconomic variables,
namely real GDP, consumer price index, exchange rate, interest rate and oil price.
We found that the remittances are positively correlated with the oil price, but behave
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strongly pro-cyclically, and decline when the Sri Lankan currency weakens.
Accordingly, remittances to Sri Lanka seem to be less of a hedge against shocks
than commonly believed.

The paper proceeds as follows.  Section II presents some stylized facts on
Sri Lankan workers’ remittances, including initial evidence on macroeconomic
correlations.  Section III contains the econometric analysis and section IV concludes.

II.  STYLIZED FACTS

Reported workers’ remittances increased at an average annual rate of
10 per cent over the last 20 years.  Since the mid-1990s they constituted the
largest source of foreign financing (see figure 1).  In 2005, workers’ remittances
amounted to 8.3 per cent of GDP, compared with 2.5 per cent of GDP in official
development assistance (ODA), 1 per cent of GDP in foreign direct investment
(FDI), and 0.5 per cent of GDP in portfolio investment.  Sri Lanka’s prime exports,
textiles and garments, amounted to 12 per cent of GDP.

Figure 1.  Sources of foreign financing, 1975-2004
(Percentage of GDP)
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The evolution of Sri Lanka’s inward remittances is broadly in line with the
trend observed in global remittance flows.  As a global aggregate, workers’
remittances have become the largest source of foreign financing after FDI, exceeding
both ODA and portfolio investment by a wide margin.  In 2005, remittances to
developing countries amounted to $165 billion.  The Asian and Pacific region is the
main destination for remittances, accounting for 45 per cent of the global total.
Some of the surge in workers’ remittances may be attributable to better recording
and a shift from informal to formal channels, particularly after 11 September 2001.
However, underpinned by mounting demographic pressures in the developing world,
remittance flows are unlikely to abate soon.  In the case of Sri Lanka, persistent
rural poverty, growing inequality and ethnic tensions will continue to secure stable
flows of remittances in the medium term.

Inward remittances are large relative to the Sri Lankan economy.  Among
13 countries of broadly equal size, Sri Lanka exhibits the fourth largest remittances-
to-GDP ratio (see figure 2).  In Asia, Sri Lanka is surpassed only by the Philippines
(13.7 per cent of GDP), Mongolia (13.3 per cent of GDP) and Nepal (12.9 per cent
of GDP) in terms of their remittances-to-GDP ratios.

Inward remittances are sensitive to swings in oil prices, as close to 85 per
cent of Sri Lankan migrants reside in countries which are net oil exporters.
According to the Sri Lanka Bureau of Foreign Employment (2004), the number of
overseas workers amounted to 744,100 in 2004, or 3.8 per cent of the country’s
total population.  These workers are concentrated in a few countries, with Saudi
Arabia, Kuwait, the United Arab Emirates, and Qatar hosting 80 per cent of them.

Sri Lankan remittances are less volatile than private capital flows and ODA,
confirming a pattern observed for global aggregates (IMF, 2005).  The standard
deviation of remittances amounts to 43 per cent of the mean, compared with
51 per cent for ODA, 68 per cent of FDI and 164 per cent for portfolio investment.
Merchandise exports, on the other hand, are less volatile than remittances, deviating
only 21 per cent from the mean.

Remittances sent to Sri Lanka seem to be pro-cyclical and, strikingly,
more so than any other source of foreign exchange.  Remittances and GDP, when
de-trended by the Hodrick-Prescott filter, show a correlation of almost 70 per cent
over the period 1975-2004, slightly higher than the correlation of exports and GDP.
Private capital flows and GDP are positively correlated at only 20 per cent, while
ODA is counter-cyclical.  Figure 3 plots remittance receipts against some
macroeconomic aggregates.  The pro-cyclicality of remittances is born out by the
first figure, which plots the log-differences of Sri Lankan remittance receipts and
GDP over the period 1985-2005.  Since the mid-1990s, remittances and GDP seem
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Figure 2.  Sri Lanka:  Stylized facts about remittances
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Figure 3.  Sri Lanka:  correlations of remittances and
macroeconomic variables

Remittances and real GDP, 1985-2004
(In log differences)
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to be moving in log-step.  Noteworthy also is the year 2001, when Sri Lanka was
affected by a number of severe shocks, including a military attack on the Colombo
airport, disruptions in the power supply and severe weather.  GDP contracted for
the first time in 50 years and remittances recorded the lowest growth in more than
10 years.  Similar responses of remittances to dramatic changes in the home
country’s economic conditions have been observed for other countries (World Bank,
2003).  In the Philippines, remittances rose steadily throughout the early 1990s, but
became more volatile with the financial crisis in the late 1990s.  In Turkey, remittance
receipts increased for most of the 1990s, but started to decline when the effects of
the crisis were felt in 1999 and 2000.

Since the mid-1990s, a strong positive correlation between remittance
receipts and GDP of the workers’ host countries can be observed.  Although
Sri Lankans seek employment mostly in oil-exporting countries, the correlation
with oil prices is less clear-cut.  Moreover, remittances appear to be negatively
correlated with the exchange rate (implying less remittances when the currency
weakens) and the interest rate (if at all), but not correlated with the price level.

III.  ECONOMETRIC ANALYSIS

In this paper, we estimate a vector error correction model for Sri Lanka in
order to determine the response of remittance receipts to shocks in macroeconomic
variables.  This approach seems warranted on several grounds.  First, most of the
macroeconomic variables are endogenous, suggesting a multi-equation estimation.
Second, many of the variables are non-stationary, suggesting an estimation in first
(or higher) differences.  Finally, the variables may be cointegrated, suggesting the
inclusion of the cointegration relationship as an additional regressor.

Our dataset covers the period 1996-2004 on a quarterly basis.  While
annual remittance data are available back to 1975, such a series would contain
fewer observations and would more likely to contain structural breaks.  As potential
shock variables, the dataset includes what the literature usually refers to as
macroeconomic determinants of remittances, namely real GDP and CPI in the
receiving country, the exchange rate and a relative rate of return.  Another common
determinant, real GDP in the host country, is not available on a quarterly basis for
the Persian Gulf States.  It is proxied by the global oil price, which actually is of
more immediate interest for this study.

The data used in the analysis are drawn from the IMF databases and the
country’s national statistics.  Remittance (REM) data, in millions of United States
dollars, are taken from various issues of the IMF Balance of Payments Statistics
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Yearbook and comprise the line items workers’ remittances, compensation of
employees and capital transfers of migrants.  Real GDP, in billions of Sri Lankan
rupees at 1996 prices, is taken from the World Economic Outlook database.  The
relative rate of return (I), in percentage points, is calculated as the difference
between Sri Lanka’s interest rate on three-month fixed deposits and the LIBOR on
three-month dollar deposits.  The data on interest rates, the Colombo consumer
price index (CPI), the rupee/dollar exchange rate (E) and the oil price (OIL) –
a simple average of to United Kingdom Brent, Dubai and West Texas crude prices
– all stem from the International Financial Statistics Yearbook.  The data are in
levels and not seasonally adjusted.

We first tested for the presence of unit roots in the macroeconomic time
series, using the augmented Dickey Fuller test, and found that all series are
integrated of order one.  To determine the appropriate lag length, we started with
a large number of lags and subsequently eliminated lags with insignificant
coefficients.  The choice of model, that is, whether to include an intercept or time
trend, was based on the approach of Doldado and others (1990).  In using this
approach, one starts with the least restrictive of plausible models and then
introduces restrictions until the null hypothesis of a unit root is rejected (if at all).
As shown in table 1, the data series are found to be non-stationary in levels (have
unit roots) and stationary in first differences.  Hence, all series are integrated of
order one.

Table 1.  Augmented Dickey Fuller test for non-stationarity
(Sample:  1995Q1-2004Q4)

Level First Difference

t-ADF lags model t-ADF lags model

Remittances 1.28 3 2 -5.34 *** 2 3

Real GDP 1.16 3 2 -13.28 *** 1 3

Consumer price index 0.84 0 2 -2.91 *** 0 3

Exchange rate -0.25 1 2 -4.43 *** 0 2

Interest differential -1.13 1 3 -2.66 *** 0 3

Oil price 1.57 0 3 -4.68 *** 0 3

Note: Model 1 includes trend and intercept; model 2 includes intercept, but no trend; and model 3
includes neither.  *** denotes rejection at the 1 per cent level.

Next, we tested for the existence of a cointegration vector, following
Johansen (1991), and found one cointegrating relationship.  We used one lag to
preserve sufficient degrees of freedom.  Both the trace statistic and the eigenvalue
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statistic confirmed the existence of a cointegration relationship between remittances,
real GDP, oil prices, the exchange rate and the price level.  No cointegration
relationship was found between these variables and the rate of return.  Over the
long run, remittances move with the other macroeconomic variables based on the
following cointegrating relationship (t-statistic in parentheses):

REM = – 467.83 – 1.40*OIL + 4.33*GDP – 3.54*E + 1.62*CPI.
                           (1.36)        (10.18)        (2.02)      (1.27)

Over the long run, remittance receipts decline as oil prices soften, increase
as the Sri Lankan economy grows, decline as the currency weakens (E increases)
and increase as the domestic price level rises.

The estimation of the vector error correction model and the impulse
response functions confirm the evidence presented in section II, namely that
remittances respond to shocks in GDP, the exchange rate and oil prices.  The
estimates of the vector error correction model are presented in table 3.  The impulse
response functions (figure 4) illustrate how remittances react to one standard
deviation shocks in the oil price, the exchange rate, domestic GDP and the price
level before they are forced back onto their long-term path.  The variables are
ordered as listed, but other Cholesky orderings do not affect the qualitative results,
with one exception.  The response of remittances to a CPI shock is ambiguous
and will be ignored henceforth.

• Remittances are procyclical:  remittances increase when economic
activity in the home country accelerates and they decrease when
economic conditions deteriorate, an indication that investment
considerations are at play.  In particular, an increase in real GDP
by 9 billion rupees at 1996 values (1 per cent) leads to an increase

Table 2.  Cointegration test for remittances, GDP,
consumer price index, exchange rate, oil price

Hypothesized number
Eigenvalue Trace statistic

Maximum
of cointegrating vector(s) eigenvalue statistic

None 0.751 86.684 *** 47.336 ***

At most 1 0.510 39.348 24.280

At most 2 0.216 15.069 8.287

At most 3 0.179 6.782 6.710

At most 4 0.002 0.072 0.072

*** Rejection at the 1 per cent level.
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Table 3.  Vector error correction estimates

Error correction: D(REM) D(OIL) D(GDP) D(E) D(CPI)

CointEq -0.113534 0.00147 0.2779 -0.013458 -0.00704
-0.11812 -0.01379 -0.045 -0.00502 -0.01008

[-0.96120] [0.10664] [6.17586] [-2.67999] [-0.69852]

D(REM(-1)) -0.524285 -0.021412 -0.239286 0.003048 0.024349
-0.1467 -0.01712 -0.05589 -0.00624 -0.01252

[-3.57387] [-1.25064] [-4.28168] [0.48871] [1.94531]

D(OIL(-1)) 1.689807 0.178597 0.767339 -0.050722 -0.160572
-1.64257 -0.1917 -0.62575 -0.06983 -0.14015
[1.02876] [0.93166] [1.22628] [-0.72634] [-1.14575]

D(GDP(-1)) 0.652621 -0.027688 0.564161 -0.030071 0.04461
-0.45764 -0.05341 -0.17434 -0.01946 -0.03905
[1.42604] [-0.51841] [3.23594] [-1.54554] [1.14249]

D(E(-1)) -0.822238 0.169508 1.053604 0.356092 0.274836
-3.87406 -0.45213 -1.47585 -0.1647 -0.33054

[-0.21224] [0.37491] [0.71390] [2.16204] [0.83148]

D(CPI(-1)) 1.367758 -0.267747 -1.864842 0.072443 0.264021
-2.39355 -0.27934 -0.91184 -0.10176 -0.20422
[0.57143] [-0.95849] [-2.04515] [0.71190] [1.29283]

C 4.080536 0.733863 4.372535 0.745378 0.966418
-7.86056 -0.91738 -2.99453 -0.33418 -0.67067
[0.51912] [0.79996] [1.46018] [2.23044] [1.44098]

R-squared 0.455445 0.108211 0.714078 0.427612 0.293689

Adj. R-squared 0.334433 -0.089965 0.65054 0.300415 0.136731

Sum sq. resids 15466.09 210.6545 2244.554 27.95403 112.5873

S.E. equation 23.93362 2.793209 9.117654 1.017514 2.042033

F-statistic 3.763627 0.546035 11.23856 3.361801 1.871134

Log likelihood -152.2847 -79.24951 -119.4722 -44.91532 -68.59916

Akaike AIC 9.369686 5.0735 7.439543 3.053842 4.44701

Schwarz SC 9.683937 5.387751 7.753794 3.368093 4.76126

Mean dependent 4.324891 0.328922 1.702641 1.34059 2.013648

S.D. dependent 29.33678 2.675453 15.42355 1.216522 2.197808

Determinant resid covariance 786646.3
   (dof adj.)

Determinant resid covariance 248429.8

Log likelihood -452.4091

Akaike information criterion 28.96524

Schwarz criterion 30.76096

Note: Included observations (after adjustment):  34; standard errors in () and t-statistics in [ ].
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in remittances by $25 million (2 per cent).  This suggests that
remittances respond to investment opportunities and the business
and political climate in the home country as much as to altruistic
and insurance considerations.  It also implies that remittance flows
may not be as important to smooth fluctuations or shocks in the
economy as commonly believed.

• Remittances fall when the exchange rate weakens:  a 1 per cent
depreciation of the rupee against the dollar leads to a $10 million
to $12 million (0.8 per cent) reduction in remittances.  Depreciation
of the rupee reduces remittances, as migrants may be able to
purchase the same basket of good with fewer dollars.

• Remittances increase with oil prices:  an oil price increase of
$2.80 per barrel increases remittances by $14 million (1 per cent)
in the first year and another $3 million in subsequent years.  In the
case of Sri Lanka, oil prices may be a good proxy for the economic
activity in its migrants’ host countries.  This result suggests that
greater economic activity in the host country increases the chances
of employment and wages, enabling migrants to send more
remittances.

IV.  CONCLUSION

Remittance receipts seem to be procyclical in Sri Lanka, undermining their
usefulness as a shock absorber.  This paper explored to what extent Sri Lanka’s
large receipts of workers’ remittances serve as a hedge against macroeconomic
shocks.  Both descriptive evidence and econometric analysis show that workers’
remittances are positively correlated with real GDP, undermining their usefulness
as a shock absorber.  Moreover, the paper finds strong evidence that remittance
receipts decline when the currency weakens and, hence, provide little insurance
against a balance of payment crisis.

However, remittances are positively correlated with oil prices, offering
a hedge against oil shocks.  This is particularly important in Sri Lanka, since oil
imports account for more than 20 per cent of total imports.  During the most
recent oil shock, robust growth in remittance flows has contributed to the financing
of the current account, strengthened the balance of payments and accumulated
reserves.



Asia-Pacific Development Journal Vol. 14, No. 1, June 2007

38

The pro-cyclicality of the remittances calls into question the notion that
remittances are motivated largely by altruism.  At the same time – and in line with
earlier research – we fail to confirm portfolio considerations as a prime motive,
since no positive link is established between remittances and relative rates of
return.

The results suggest that, while remittances should be encouraged, they
should not be seen as a panacea.  Remittances can yield important economic
benefits for Sri Lanka, providing financing and supporting consumption and
investment.  They can also play an important role in the regional development of
the country and in reducing vulnerability to oil shocks.  On the other hand, they
may be of limited value in absorbing shocks to the macroeconomic fundamentals
(GDP and exchange rate).  While it is important to continue facilitating remittance
inflows with policies directed at reducing transaction costs, promoting financial
sector development and improving the business climate, remittances should not
be seen as a substitute for government policy and structural reform.
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