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Abstract:

This study analyzes the interactive relationship between worker’s remittance
flows and external debt, through international reserves. Remittance flows, in
their various forms, are an important source of external financing for
developing countries and one of the most important factors significantly
influencing economic growth. External debt also represents a portion of
public debt, borrowed from international sources or through bonds, to finance
capital projects. External debt constitutes a larger share of the public debt
structure for low- and middle-income countries, the study relies on a panel
data model to analyze the interactive relationship between workers' remittance
flows and external debt through international reserves during the period from
2004 to 2023 for low and middle-income countries. The results of the
multidimensional fixed affects model indicate that there is variation in the
significance of the hypotheses according to different income groups. For low-
income countries, there is no effect of either reserves, remittances, or the
relationship between them on external debt, which means that the hypotheses
are invalid and the null hypothesis must be accepted. The interactive variable
between reserves and worker remittances has a positive effect, indicating that
the impact of worker remittances on reducing external debt becomes stronger
in countries with larger international reserves. For middle-income countries,
remittances have a significant effect, while reserves and the relationship
between reserves and remittances have no effect on debt. Therefore, the
second hypothesis can be accepted, while the first and third cannot be
accepted. The interaction coefficient between reserves and remittances is a
negative and insignificant, which may be due to the wide variation in reserve
management policies or the nature of their use in financing the external
deficit. Finally, for high-income countries, there is an effect of both reserves
and the relationship between them and remittances. Therefore, the first and
third loans are accepted, while the second loan is not, as the interaction term
has a negative and significant effect. This result indicates a reciprocal
relationship between the two variables, as the positive effect of each on
external debt decreases when the other is high. That is, there is a
compensating effect between remittances and reserves in influencing the size
of external debt, reflecting these countries’ ability to diversify sources of
external financing and reduce their dependence on a single source. The
results highlight the importance of integrating the interactive relationships
between financial variables in explaining external debt behavior, especially in
upper-middle-income countries, where financing alternatives are numerous
and economic policy flexibility varies.

Keyv_vords: Worker remittances - External debt - International reserves.
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Descriptive Statistics

Variable Obs Mean Std. Min Max
Dev.
REM 3681 4.426 5.04 0 17.286
RSV 2325 18.679 12.589 1.611 54.327
FPI 2247 .09 2.781 -6.577 11.077
FDI 2497 -3.572  3.996 _ 3.576
14.392

FX 2565 .028 .068 -.081 .18
GDPGR 3729 3.834 3.456 -4.487 9.601
LIR 1971 12.874 5.841 3.802 25.534
DRG 3146 -4.924 12.808 -31.28 23.147
ExDEBT 2013 47.868 27.738 12.648 110.636
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Low Income Jaal) dasiia Jgall culilly (Alsdially aaxal) sk z i

1)

@)

(3)

@)

¢

©)

™

®)

©

VARIABLES CE RSV RE RSV FE RSV CE REM RE REM FE REM CE RE FE
RSVXREM RSVxREM RSVxREM
L.RSV 0.4259 0.4259 0.5534 -0.2641 -0.2641 0.3525
(0.3224) (0.3224) (0-3906) (0.5042) (0.5042) (0.5754)
L.REM 1.3780* 1.3780* -0.4864 0.4022 0.4022 -1.5164
(0.7390) (0.7390) (1.1078) (0.9684) (0.9684) (1.3265)
cL.RSVi#cL. 0.0730 0.0730 0.0465
REM
(0.0522) (0.0522) (0.0617)
L.FPI 1.8106*** 1.8106*** 1.9200*** 1.9952*** 1.9952*** 1.7813*** 2.0690*** 2.0690*** 1.8322%***
(0.6320) (0.6320) (0.6249) (0.6589) (0.6589) (0.6558) (0.6609) (0.6609) (0.6600)
L.FDI 0.6264 0.6264 0.6025 0.5616 0.5616 0.5807 0.6437 0.6437 0.6306
(0.4388) (0.4388) (0.4413) (0.4422) (0.4422) (0.4451) (0.4456) (0.4456) (0.4467)
L.FX 9.3462 9.3462 1.4107 10.2118 10.2118 -0.0255 7.2608 7.2608 -2.1605
(19-7065)  (19.7065)  (18.9757)  (20.0078)  (20.0078)  (19.1120)  (20.3823)  (20.3823)  (19.5467)
L.GDPGR -0.7630* -0.7630* -0.5980 -0.8701* -0.8701* -0.5756 -0.8241* -0.8241* -0.5558
(0.4434) (0.4434) (0.4351) (0.4507) (0.4507) (0.4415) (0.4523) (0.4523) (0.4396)
L.LIR 0.9578* 0.9578* 1.2456* 0.7203 0.7203 1.2273* 0.6123 0.6123 1.1541
(0.5382) (0.5382) (0.7193) (0.5269) (0.5269) (0.7250) (0.5293) (0.5293) (0.7370)
L.DRG 0.0897 0.0897 0.3274 0.2075 0.2075 0.2145 0.1838 0.1838 0.2622
(0.2399) (0.2399) (0.3128) (0.2554) (0.2554) (0.3163) (0.2535) (0.2535) (0.3189)
Constant 22.0676** 22.0676** 13.1167  25.2593** 25.2593**  20.6145  29.7331** 29.7331** 20.7612
(11.2226)  (11.2226) (14.9651)  (10.0357)  (10.0357) (15.0747) (11.8925) (11.8925) (16.6795)
Observation 140 140 140 140 140 140 140 140 140
s
R-squared 0.1702 0.1570 0.1801
Number of 19 19 19 19 19 19 19 19 19
Country_ID
Number of 140 140 140 140 140 140
Obs
Chi- 21.15 21.15 22.30 22.30 25.32 25.32
Squared
Prob > Chi- 0.00355 0.00355 0.00226 0.00226 0.00264 0.00264
Squared
F-statistic 3.341 3.034 2.734
Prob > F 0.00283 0.00580 0.00637

Standard errors in parentheses
#** p<0.01, ** p<0.05, * p<0.1
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Lower —_aisiall — Jaugiall Jaal) Jgal culilly Slgdally panall il ¢ ilai
Middle Income ~

) @ 3) @ (5) ©) (7) (8) ©
VARIABLES CE RSV RE RSV FERSV CEREM RE REM FE REM CE RE FE
RSVXREM RSVXREM RSVXREM
L.RSV 0.0224 0.0224 0.0174 0.1854 0.1854 0.2221
(0.1041)  (0.1041)  (0.1080) (0.1586) (0.1586) (0.1643)
L.REM 1.3545%**  1.3545%** 1.6926*** 2.1262%** 2.1262%** 2.7678***
(0.3448)  (0.3448) (0.4227) (0.5111) (0.5111) (0.5982)
cL.RSV#cL. -0.0312** -0.0312** -0.0402%*
REM
(0.0158) (0.0158) (0.0166)
L.FPI -0.3906 -0.3906 -0.3676  -0.5037* -0.5037* -0.4875* -0.4749 -0.4749 -0.4467
(0.3019)  (0.3019)  (0.2980)  (0.2967)  (0.2967) (0.2929) (0.2957) (0.2957) (0.2916)
L.FDI 0.0534 0.0534 0.1761 -0.0078 -0.0078 0.1114 0.0137 0.0137 0.1357
(0.2720)  (0.2720)  (0-2756)  (0.2596)  (0.2596) (0.2624) (0.2679) (0.2679) (0.2713)
L.FX 62.1070** 62.1070** 60.7765 64.2630** 64.2630** 63.5714***  65.0007***  65.0007***  64.9488***
(11.3747)  (11.3747) (11.280  (11.1493) (11.1493)  (11.0614)  (11.1098)  (11.1098)  (11.0102)
5
L.GDPGR - - - - - -1.2435***  -1.2514***  -1.2514***  -1.2024***
1.3195***  1.3195***  1.2826* 1.2771*** 1.2771***
(0.2327)  (0.2327)  (0.2321)  (0.2271)  (0.2271) (0.2265) (0.2277) (0.2277) (0.2270)
L.LIR -0.1566 -0.1566 -0.4525 -0.2981 -0.2981 -0.6261** -0.3556 -0.3556 -0.6818**
(0.2571)  (0.2571)  (0.2771)  (0.2526)  (0.2526) (0.2737) (0.2553) (0.2553) (0.2741)
L.DRG -0.1609 -0.1609 -0.0877 -0.0139 -0.0139 -0.0136 -0.0369 -0.0369 -0.0502
(0.1060)  (0.1060)  (0.1151)  (0.1105)  (0.1105) (0.1141) (0.1107) (0.1107) (0.1145)
Constant 51.7627#* 51.7627** 56.2873 44.2531** 44.2531** 45.4393***  40.2802***  40.2802***  39.5676***
(5.4003)  (5.4003) (4.6239)  (5.2457)  (5.2457) (4.8375) (6.1588) (6-1588) (5.-8573)
Observations 420 420 420 420 420 420 420 420 420
R-squared 0.2209 0.2537 0.2667
Number of 49 49 49 49 49 49 49 49 49
Country_ID
Number of 420 420 420 420 420 420
Obs
Chi-Squared 104.8 104.8 124.4 124.4 129.5 129.5
Prob > Chi- 0 0 0 0 0 0
Squared
F-statistic 14.74 17.68 14.63
Prob > F 0 0 0

Standard errors in parentheses

*#* p<0.01, ** p<0.05, * p<0.1
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Upper gyl — Jaugiall Jaal il culllly lgdially ganal) i) & il

Middle Income

1) @) (O] @) ®) (6) ™ ®) ©)
VARIABLES CE RSV RE RSV FE RSV CE REM RE REM FE REM CE RE FE
RSVXREM RSVXREM RSVXREM
L.RSV 0.3795***  0.3795*** 0.4186*** 0.3801***  0.3801*** 0.4767***
(0.0887) (0.0887) (0.0907) (0.1112) (0.1112) (0.1135)
L.REM 2.0980***  2.0980*** 2.4124*** 2.5129*** 2.5129*** 3.0751***
(0-3679) (0-3679) (0.4750) (0.5624) (0.5624) (0.6678)
cL.RSV#cL.REM -0.0248* -0.0248* -0.0397**
(0.0149) (0.0149) (0.0160)
L.FPI -0.2489 -0.2489 -0.2233 -0.2966* -0.2966* -0.2696 -0.2793 -0.2793 -0.2490
(0.1815) (0.1815) (0.1757) (0.1800) (0.1800) (0.1745) (0.1774) (0.1774) (0.1713)
L.FDI -0.1490 -0.1490 0.0332 -0.0834 -0.0834 0.1232 -0.1101 -0.1101 0.0803
(0.2120) (0.2120) (0.2094) (0.2100) (0-2100) (0.2084) (0.2073) (0.2073) (0.2046)
L.FX 37.6835** 37.6835** 35.4270** 39.3694** 39.3694** 36.3716** 36.1603** 36.1603** 32.3913**
(8-8316) (8-8316) (8-5676) (8.7381) (8-7381) (8-4989) (8-6509) (8-6509) (8-3846)
L.GDPGR - - - - - - - - -
0.6357*** 0.6357*** 0.6549*** 0.7611*** 0.7611*** 0.7866*** 0.7115*** 0.7115*** 0.7265***
(0.1604) (0.1604) (0.1554) (0.1594) (0.1594) (0.1548) (0.1576) (0.1576) (0.1526)
L.LIR -0.6727*** -0.6727*** -0.7330%*= -0.7949**= —0.7949**= -0.9073*** -0.7128*** -0.7128*** -0.8373***
(0.1880) (0.1880) (0.1876) (0.1818) (0.1818) (0.1833) (0.1841) (0.1841) (0.1845)
L.DRG - - -0.1914* -0.1185 -0.1185 -0.0872 -0.1495 -0.1495 -0.1039
0.3070***  0.3070***
(0.0999) (0.0999) (0.1034) (0.1024) (0.1024) (0.1028) (0.1024) (0.1024) (0.1026)
Constant 50.1430%** 50.1430%*= 50.0486*** 48.8562%** 48.8562%** 50.1796*** 40.1489%** 40.1489%** 40.1773%**
(4.7626) (4.7626) (3-4938) (4-3609) (4.3609) (3-2986) (5-0749) (5.0749) (4.0158)
Observations 428 428 428 428 428 428 428 428 428
R-squared 0.2318 0.2402 0.2740
Number of 40 40 40 40 40 40 40 40 40
Country_ID
Number of Obs 428 428 428 428 428 428
Chi-Squared 113.3 113.3 130.3 130.3 145.2 145.2
Prob > Chi- 0 0 0 0 0 0
Squared
F-statistic 16.42 17.21 15.89
Prob > F 0 0 0

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Group Income M Income Income
Model 1 2 3 1 2 3 1 2 3
Breusch and
Pagan Lagrangian
multiplier 0 0 0 0 0 0 0 0 0

Modified Wald
test for groupwise
heteroscedasticity 0 0 0 0 0 0 0 0 O

0.0
10 0.0 0.0 0.0 0.0 0.0
Hausman Test 2 04 035 013 013 02 0 0 0
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z3s4iy «(Random Effects) duigdall i) z i ¢ (Pooled OLS) @ud\
. (Fixed Effects) 43l c_ab.ul.d\
T isals &u.d\ Zagalll (i Alaliall Breusch Pagan LM Liif gl ¥l
e A Dia Culs JLassll Adlaiay) dadl) of @il & ﬁ.u LAigdal) il
Ay Aalgdall i) & dgal llal dasal) L jdl) (b Ao Ju Laa N
Al alily Jdadtl cualia 42 oliels Pooled OLS C.:Jau Alasi) ‘u
ilata JA; el agag O ‘_,.u.m Modified Wald Lua) LQ)A\ Ll
L] S I G A P A CJJ_AA Cramia Jgad) (o (Heteroskedastmty)
uilatia J.n Ol 39 (Al i Laa ¢ (p -value = 0) PRI Mj.u.a alya
giladll 2 (Robust Standard Errors) Agd dyjba sl e\.\a.u.u\ (&
A.ul.g.d\
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gl ATl Sale g il 138 by . Sl Ay sl Jae Slysiiall Byl
S dag &= Jualadl) ‘_,J:. ddjad jualyy « Stata C_aL.U.a uA reghdfe Jia deaiia
(omitted Asadl 1 Jalsal) (o U Sbad¥) AChs Juliiy A4 Chizal oo
(o daniial) L$hal) clild) Jalail ) diagial) oda iy cvariable bias)
Touupall (lalsal) saaiy Jlatl) Jaa Aoiiadl) clpiilly Jgadl ol (83 cdaal) oa
D gl b Bigall Aualuaiilg
Lower Income Jial) daddia Joall alafy) asatia A58 il 7 dga

(1) (2) (3)
VARIABLES ExDEBT ExDEBT ExDEBT Lowlncome
Lowincome Lowlncome
L.RSV 0.3749 -0.5390
(0.5376) (0.9191)
L.REM -2.2488 -4.3892
(1.6724) (2-6711)
cL.RSV#cL.REM 0.1511
(0.1285)
L.FPI 2.3178** 2.0622** 2.2940**
(0.5842) (0.5993) (0.6179)
L.FDI -0.1709 -0.2624 -0.2271
(0.5726) (0.5535) (0.5494)
L.FX 11.4852 0.0974 -7.9920
(13.2565) (9-3425) (15.6105)
L.GDPGR -0.5706 -0.3614 -0.3577
(0-3058) (0.2934) (0-3348)
L.LIR 1.6531** 1.5142* 1.1578
(0.5337) (0.5394) (0-6227)
L.DRG 0.0527 -0.1174 -0.1351
(0.2200) (0-1796) (0-2246)
Constant 0.6423 15.5254 29.0959
(9-2556) (13.5964) (20.2494)
Observations 137 137 137
R-squared 0.8032 0.8084 0.8237
Panel Lowlncome LowIlncome LowIlncome
Country FE YES YES YES
Year FE YES YES YES
F-Stat 13.30 36.08 20.01
Prob > F 2.07e-05 2.82e-08 8.44e-07
Robust standard errors in parentheses *#** p<(.001, ** p<0.01, * p<0.05
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Low dadiial — Jaal) dawgia Joall sl Sasaie AL )il 7 igal
Middle Income

(1) (2) (3)
VARIABLES ExDEBT ExDEBT ExDEBT LowMIncome
LowMIncome  LowMincome
L.RSV 0.0580 0.2009
(0.1378) (0.2042)
L.REM 1.0781* 1.7441*
(0.5252) (0.7957)
cL.RSV#cL.R -0.0272
EM
(0.0214)
L.FPI -0.0275 -0.1087 -0.0946
(0.4977) (0.4873) (0.4838)
L.FDI -0.3848 -0.4075 -0.3442
(0.4455) (0.4617) (0.4424)
L.FX 57.3959%** 58.0807*** 60.3121%**
(13.9603) (13.8698) (12.7180)
L.GDPGR -1.2323** -1.2400** -1.2146***
(0.3556) (0.3614) (0.3425)
L.LIR 0.5672 0.3525 0.3143
(0.5124) (0.4739) (0-4662)
L.DRG -0.0773 -0.0316 -0.0595
(0-1672) (0.1701) (0-1652)
Constant 39.6662%** 35.3138*** 30.9337***
(7.5367) (7.3041) (8-2700)
Observations 416 416 416
R-squared 0.8633 0.8658 0.8670
Panel LowMIncome  LowMiIncome LowMIncome
Country FE YES YES YES
Year FE YES YES YES
F-Stat 3.856 4.706 4.568
Prob > F 0.00237 0.000525 0.000277

Robust standard errors in parentheses

**% p<(.001, ** p<0.01, * p<0.05
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daddial) — JAA) ddacigia Jgal) ‘f ‘ﬁJm‘
Oalalal) cBUgad Jolinl dpaat) il 88 il oliaf dldasl) Lilud) aged) Jiad
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(1) ISl poidagy G Angh A jliaa slad] e alady) Sasatia A5 c)pSLa
slad Adgall clubaliadd saal) Y il i< (PEXDEBT/ORSV by REM)
Ll Lalad) Aadal) jelily .z Al Galalal) cBlgad Ciligiue iy (AgAl) Gl
clbliay) il Gaiiiy LAl calalall g g L) g adl ) s Las
vie Ldleas) AN g3y cage LS gre Y Ciag (alAD) Gaal) e Al
Aadipal) cligiaal) aie by gy chaa il ) REM 1 Laiiial gl
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Jelitl) o aain Laily (Alite ol (ALY cpall gt Javia b 4dal)
b Lain goags AY) )98 coupiial) aaf Lagana B 4 . Lagin Jalital)
— Jaa) dlaagia Jgall Bab (usad daualioal) 02 Ldagaie By JB B el 1aa
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Gl ya

iiall — Jaal) Aawgia Jeall sl Basaie ALEY cf, 3l z3gal

Upper Middle Income

(1) (2) 3)
VARIABLES ExDEBT ExDEBT ExDEBT
LowUIncome LowUIncome LowUIncome
L.RSV 0.2689* 0.3460**
(0.1122) (0.0975)
L.REM 1.9959 2.8280
(1.1681) (1.5888)
cL.RSV#cL.R -0.0397*
EM
(0.0188)
L.FPI —(0.3983* -0.4155* -0.4093*
(0.1616) (0-.1866) (0.1633)
L.FDI -0.4639 -0.3894 -0.4081
(0.3139) (0.3470) (0.3438)
L.FX 22.8341* 24.0064* 20.8436*
(9-7950) (9-2791) (9-1805)
L.GDPGR -0.2767 -0.3527 -0.3327
(0.2122) (0.2252) (0.2229)
L.LIR 0.3814 0.2781 0.2504
(0.3817) (0.3884) (0.3821)
L.DRG -0.3415 -0.2544 -0.2572
(0.2466) (0.2329) (0.2274)
Constant 36.7396*** 34.5381%** 28.0143**
(6-2820) (7.4503) (7.9810)
Observations 425 425 425
R-squared 0.9241 0.9263 0.9288
Panel LowUIncome LowUIncome LowUIncome
Country FE YES YES YES
Year FE YES YES YES
F-Stat 7.493 5.065 8.824
Prob > F 1.45e-05 0.000452 7.35e-07
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Robust standard errors in parentheses
#** p<0.001, ** p<0.01, * p<0.05
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