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A study of the relationship between trade openness, foreign direct investment, and
economic growth in Algeria for the period 2000-2023 using the ARDL model
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Abstract:

The acceleration of globalization has spurred countries in recent decades to dismantle
barriers to the flow of goods, services and capital. This has precipitated a twofold
increase in global trade volumes and cross-border Foreign Direct Investment flows.
Inspired by the positive outcomes observed in economies engaged in this process, other
countries have pursued infrastructure development and institutional reforms to catalyze
economic growth. Consequently, this study aims to measure the impact of economic
openness on Algeria's economic growth and determine its nature by examining the
relationship between trade openness, FDI, and economic growth over the period 2000
2023 using the ARDL model. The findings reveal a long-run relationship among these
variables, indicating that while trade openness exerts a positive impact on economic
growth, FDI, conversely, has a negative effect.
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TUNIT ROOT TEST TABLE (PP)
AcLevel

SDP_ FDI1 SFCF_ INFL OPEMN__
wwith Constant t-Statistic -3.4117 27874 -1.9973 -2. 7920 -0.7208
Prob. o.o0z277 o.0756 o.ze558 o.o0750 o.s029
-— - = - -
with Constant & Trend t-Statistic -3.9376 -4 6824 -1.1473 -3.3338 -1.6578
Pros. o.oz68 o.oos57 o978 o.os858 o. 7369
— o g - O
without Constant & Trend tStatistic -1.5534 -0.9023 o. 2124 o.1084 —1.21aa
Pros. o. 7708 O.FTE7 . 7ox0 o. 7072 o. 7997
no no no no no
At Firse Difference
a(GDP_) aFDIL > A(GFCF_) SaMNFL) AOPEN_)>
wvith Constant tStatistic -7 6944 -8.6823 -3.5165 -8.7685 -2 6727
Pros. o000 o.cooo o.077F o.oo0oc o.0073
with Constant & Trend t-Statistic -7.94aa1 -8.2968 -3.3633 -11.7570 -7.2960
Pro. o.0000 o.0000 o.o82F o.00006 o.0000
without Constant & Trend tStatistic —-7.9150 -8 2010 -3.5773 -7.5628 —a 7152
Pros. o.cooo o.coco o.0077 o.cooco o007

TUNIT ROOT TEST TABLE (ADF)

AtLevel
SDP__ FD1 GSFCF_ INFL OPEMN__
wWith Constant t-Statistic -3.4306 -2. 7455 -1.9973 -2. 7945 -0.as581
Prob. o.0z205 o o879 o.ze55 o076 o.880F
o - no - no
wwith Constant & Trenda tStatistic -3.9420 —a.71a1 -1.9871 -3 2571 -1.9887
Pros. o.o0z66 o.0055 o.5760 o.0996 o.5736
-— ~—— no - =
without Constant & Trend t-Statistic -1.7577 -1.a252 o.a124a -0.4543 -0.6102
Pro. O.o7%9 O. 7595 o. 7ox0 o.5070 O. 2205
- no no no no
A¢ Firse Difference
A(GDP_) SFDI > A(GFCF_) SUNFL) SHOPEN_)>
wWith Constant t-Statistic -7.1505 -7.2843 -3.5340 -4.6036 -2.2507
Prot. o.0000 o000 o.0767 o.0077 O. 7967
—— —— -~ —— =
with Constant & Trend t-Statistic -5.9866 -5.9959 -3 4931 -4 5024 -4 7334
Pros. o.coo7T o.coo7 o.o650 o.co93 o.coss
wwithout Constant & Trend t-Statistic -7.3261 —-7.3700 -3.59a43 -4 4907 —=2.2291
Pros. o.0000 o.0000 o.o0070 o.0007 o.ozsz

MNotes: (")Significant atthe 10%6. ("~)Significant at the 5%6: (*~~) Significant at the 1% and (no) Not Significant
“MacKinnon (1996) one-sided p-values.
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Modell3EARDLILL, 3,32

ModellS2ARDL(1,1,2,2,0

Mode215:ARDULO,2,2, 1|

Modell32:AR0UL,1,3,2,3)

Modef20:MRDL(¢,2,3,2,2)

MadellSLARDLLS, 2,2, 1

Mode21 & ARDL(10,2,2,2)

Modell3LARDLILLD,3,Y

Mode216:AR0L(1,0,2,2,0

Madell98:ARDLIL0,3,2,2) -

Modd128ARDLY, 13,3,
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Dependent Variable: GDP_
Method: ARDL

Date: 11123125 Time: 16:35

Sample (adjusted): 2003 2023

Included observations: 21 after adjustments

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic reqressors (313qs, automatic): FDI__ GFCF_INFL OPEN_
Fixed regressors: C

Number of models evalulated: 256

Selected Model: ARDL(1,1,3,2,0)

Variable Coefficient ~ Std.Error ~ t+-Statistic  Prob.*

GDP_(-1) 0315663 0.279789 1128216  0.2884

FOI_ 2556190 1154528 2214057 0.0541
FOI_(1) 1931244 1126473 1714416 0.1206
GFCF_ 372641 0135770 2744645 00227

GFCF_(-1) 0418295 0246286 1698411 01237
GFCF_(-2) 0476317 0302257 -0.583334  0.5740
GFCF_(-3) 0330443 0225938 -1462538  0.4776

INFL 0308368 0220202 1400386  0.1949
INFL(-1) 0292330 0252205 1159094  0.2762
INFL(-2) 0436002 0231649 1882168  0.0925

OPEN_ 0100510 0.081511 1233088  0.2488
G 1294607 8124658 1593429  (.1455
R-squared (.784955  Mean dependentvar 2876190

Adjusted R-squared 0522121 S.D. dependentvar 2287991
SE. of regression 1.581660  Akaike info criterion 4.050387
Sum squared resid 2251485  Schwarz criterion 4.647257
Log likelihood -30.52906  Hannan-Quinn criter. 4179923
F-statistic 2986511  Durbin-Watson stat 2649523
Prob(F-statistic) 0.055685

*Note: pvalues and any subsequent tests do not account for model
selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(GDP_)

Selected Model: ARDL(1, 1,3, 2,0
ARDL Long Ru,n Form and Bounds Test Czsee ;: Re‘;tr?cted Cor(m!ant and I\)lo Trend
Dependent Variable: D(GDP_) Date: 12/05/25 Time: 21:25
Selected Model: ARDL(1, 1, 3,2, 0) ﬁ‘admuz‘:(;i‘;gzsgggns 53
Case 2: Restricted Constant and No Trend -
Date: 12/05/25 Time: 21:25 Conditional Error Correction Regression
Sample: 2000 2023 Variable Coefficient Std. Error t-Statistic Prob.

Included observations: 21

Cc 12.94607 8.124658 1.593429 0.1455
GDP_(-1)* -1.315663 0.279789 -4702334 0.0011
Conditional Error Correction Regression FDI;((-1)) -4.487434 1586172 -2.829096 0.0198
GFCF_(-1) -0.461106 0.141798 -3.251850 0.0100
Variable Coefficient  Std.Emor  tStatistic  Prob. Uile e By Boaey hLocom oo
D(FDI_) -2.556190 1.154528 -2.214057 0.0541
G 1204607  8.124658 1503420  0.1455 BGeFeE T 0305760 0164379 082871 00131
GDP_(-1)* -1.315663 0279789 -4702334 0.0011 D(GFCF_(-2)) 0.3304432 0225938 1.462538 0.1776
FDI_(-1) -4487434 1586172 -2820096  0.0198 SN 0436002 02ais4s 1asaies 00925
GFCF_(-1) -0461106 0141798 -3.251850  0.0100 , — B’ —_— " - -
* alue incompatible wi -Bounds distribution.
INFL(-1) 1.036700 0322403  3.215540  0.0106 Wi LR e
OPEN_** 0100510  0.081511  1.233088  0.2488
D(FDI_) 2556190  1.154528 -2214057  0.0541 Eoveia Equsion
D(GFCF_) -0.372641 0135770 -2744645  0.0227 Case 2: Restricted Constant and No Trend
gggigi—g:g; ggggﬁg ggggg;g ?gggg;; g?;g; Variable Coefficient Std. Error t-Statistic Prob.
D(INFL) 0308368 0220202  1.400386  0.1949 oL Sg107Ee;  “YDdse0z: <iz6z025 010008
D(INFL(-1)) -0.436002 0231649 -1.882168  0.0925 e Aoarors . hahes oo
OPEN. 0.076395 0.062499 1.222342 0.2526
* p-value incompatible with t-Bounds distribution. c 9:830959: sho2iodny. 1782010 (O-1084
**Variable interpreted as Z = Z(-1) + D(Z). EC = GDP_ - (-3.4108*FDI___-0.3505*GFCF_ + 0.7880*INFL + 0.0764*OPEN_
+9.8400)
Levels Equation F-Bounds Test Null Hy is: No levels r i Nip
Case 2: Restricted Constant and No Trend Test Statistic Vaive. Signif. 10) 11
Variable Coefficient  Std. Error  t-Statistic  Prob. et R— g G000, on
13 4 5% 2.56 3.49
FDI__ -3.410778  1.045602 -3.262025  0.0098 2o =20 >
GFCF_ -0.350474  0.082385 -4254109  0.0021
INFL 0787968 0259713  3.033993  0.0142 Actual Sample Size 21 T e Samplelnsn
OPEN_ 0.076395  0.062499 1222342  0.2526 5% 2947 4088
c 0839959 5521645 1782070  0.1084 1% 4093 5532
Finite Sample: n=30
EC = GDP_- (-3.4108*FDI__-0.3505*GFCF_ + 0.7880*INFL + 0.0764*OPEN_ 10% 2525 356
+ 9.8400) 5% 3.058 4223
1% 428 584
5 (,3 3) dald\
7
Series: Residuals
6 Sample 2003 2023
Observations 21
5
Mean 3.67e-15
4 Median 0.228259
Maximum 2.057379
3 Minimum  -2.925018
Std. Dev. 1.061010
2 Skewness  -0.965594

Kurtosis 4654715

Jarque-Bera  5.659122
Probability  0.059039

826 ISSN: 2507-7244 ® el iwud | Zaiidly slaiiud?ly Jsgl! dlzea



Fprm=—"8
7
\ . 1 S
f\*; S i1 a9 6y Lam 7 LYY ABMAN By oo D) oo L 3/1 bl 330 3/
Y

6(«5)&;143\

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation atup to 2 Iags

F-statistic 2.806307 Prob. F(3.6) 0.0769
Obs*"R-squared 13.76649 Prob. Chi-Square(3) 0.0032

Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 12/05/25 Time: 21:25

Sample: 2003 2023

Included observations: 21

Presample missing value lagged residuals set to zero.

WVariable Coefficient Std. Error t-Statistic Prob.
SEWEC 1) 1.053618 0O. 4065010 2595054 O.0a409
FDi1 0O.9a49681 0. 9482232 1.0015328 0.3552
FDil 1> 1.642632 1.030178 1.594513 o.1619
GFCF__ -0.211075S 0. 122802 -1. 718808 O.1=264
GFCF_(-1) o.582a428 0.299869 1.942279 O0.1001
GFCF_(-2) -0.6488328 O Zzass74 -1.859807 o.1123
GFCF_(3) O0.5as288 0.285420 1.210476 0.10a46
INFL -0.307682 0. 240651 -1.278539 02483
INFL{-1) O.018414 0.256397 O.071820 09451
INFL (2> -0.236398025S 0277127 -1.331612 o.2313
OPEMN__ -0.078161 0.063239321 -1.222598 02673
Lo -6. 772581 7.0344a453 -0.962773 o.3728
RESID(G1) -1. 771774 05143248 -2.883993 o.0279
RESID2) 0.320544 05671833 0477119 0.6502
RESID3> 0.042590 0.599866 O.071000 0.9as57
R-squared 0.655547 Mean dependent var 3I.67E-15
Adjusted R-sgquared 0. 148177 S.D. dependent var 1.061010
S E. of regression 1.136904 Akaike info criterion 3. 270303
Sum squared resid T. 755307 Schwarz criterion 4 016391
Log likelihood -19.33819 Hannan-Quinn criter. 3. a3222g9
F-statistic 0815637 Durbin-VWatson stat 2. 144044

Prob(F-statistic) 0.64968S

7 o3y @=Ll

Heteroskedasticity Test: ARCH

F-statistic 1.175861 Prob. F(1.18) 0.2925
Obs*R-squared 1.226397 Prob. Chi-Square(1) 0.2681

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 12/05/25 Time: 21:26

Sample (adjusted): 2004 2023

Included observations: 20 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 0785219 0.54a4772 1.441555 0.1666
RESID"2(-1) 0.249232 0.229840 1.0843271 0.2925
R-squared 0.0613220 Mean dependentvar 1.065566
Adjusted R-squared 0.009171 S.D. dependent var 2.154590
S.E. of regression 2.144688 Akaike info criterion 4. 458505
Sum squared resid 82.79435 Schwarz criterion 4. 558078
Log likelihood -42 58505 Hannan-Quinn criter. 4. 477942
F-statistic 1.175861 Durbin-Watson stat 1.874632
Prob(F-statistic) 0.292511
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