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The Dynamics of the Relationship Between Subsidy Rationalization and Food Security
in Libya: An Econometric Analysis from an Economic-Accounting Perspective (1970
2024)

Abu Bakr Muhammad Al-Raba”, Amina Saleh Abu Salama
Libyan Authority for Scientific Research, Tripoli - Libya.

Abstract: This study aims to examine the dynamic relationship between government subsidy rationalization and
food security in Libya over the period 1970-2024, within an integrated framework combining economic and
accounting perspectives. It addresses a key research gap related to the limited empirical evidence linking subsidy
policies to food security outcomes in the Libyan context, particularly under global food price volatility and

economic instability. The study employs the Johansen cointegration approach and the Vector Error Correction
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Model (VECM), following unit root tests (ADF and Phillips—Perron), which confirm that all variables are
integrated of order one | (1). The findings reveal the existence of a long-run equilibrium relationship, where
subsidy rationalization has a significant positive impact on food security, while global food prices and inflation

exert negative effects. The error correction term indicates a slow adjustment speed of approximately 8.7%
annually, reflecting wea responsiveness to short-term shocks. From an accounting perspective, the relationship
is interpreted through a national food balance framework linking resources and uses, enhancing the understanding

of public expenditure efficiency. The study recommends restructuring the subsidy system by adopting a hybrid

approach combining targeted cash transfers and smart in-kind subsidies, alongside strengthening accounting

oversight and establishing strategic reserves to mitigate global price shocks and ensure sustainable food security

in Libya

Keywords: Food Security, Subsidy Rationalization, Cointegration, Vector Error Correction Model (VECM), Exchange
Rate.
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(D) -6.509589567352 | 6.416709909271035 -1.82613499740082 1.7574080839263 Gfp
(-3.49869204815) - (-3.495294855724) (£2.91656573016)
(-2.91877795307)
(1) -5.098755395831 -4.448996711922 -0.46445826342411 1.6521004998794 Cpi
(-3.49869204815) (£2.9187779530) (£3.498692048153) (2.91877795307)
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“VAR Lag Order Selection Criteria” jlais| il yadels zus gs (2) Jouiar

HQ SC AlC FPE LR Logl Lag
40.79148 40.88510 40.73358 5.76e+12 NA -1034.706277045867 0
3215614 32.62423 31.86665 8.14e+08 436.7416 -792.5995174235312 1

31.76778* 32.61033* 31.24669 4.43e+08 52.39107* -760.7906540811674 2
31.96304 33.18006 31.21036* 4.41e+08* 25.22387 -743.8641107157236 3
32.41756 34.00905 31.43329 5.85e+08 13.75372 -733.5488237213368 4

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

S Schwarz information criterion

HC: Hannan-CQuinn information criterion

Eviews. 12350, cils e e slaxe¥U cnis Ll sl oo yusall
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“‘Johansen Cointegration- Test** Las| mls el zaos: (3) Jsiz

Unretric

Hypothesized Eigenvalue Trace 0.05 Prob”
NO.of CE(s) Statistic Critical Value

NONe" 0.46554 62.0216 47.85612715 0.0013

Atmost 1 0.27584 30.0696 29.79707334 0.0465

Atmost 2’ 0.162754 13.6096 15.494712876 0.0942

Atmost 3’ 0.08535 4.5501 3.8414654982 0.0329

Trace test indicates 2 cointegrating equation(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

** Mackinnon Haug — Michelis (1999) p-values

Hypothesized Eigenvalue | Max- Eigen 0.05 Prob™
NO.of CE(s) Statistic Critical Value

NONe" 0.46554 31.9520 27.5843377 0.0128

At most 1 027584 16.4599 21.1316162 0.1991

At most 2 0.16275 9.0595 14.264600 0.2812

Atmost 3° 0.0853 4.5501 3.8414654 0.0329

Max-eigenvalue test indicates 1 cointegrating equation(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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z Cal = 36519, 451 z Sub — 49.174g0,3 Z Gfp + 3.4380,8642 Cpin. 3
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““ Vector Error Correction Model” alaseiwl auadll Jo¥1 § a8Matl yyuas

‘ Vector Error Correction Model” Las Bl s (4) Jour

Dependent Variable: D(CAL)

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 03/10/26 Time: 16:54

Sample (adjusted): 1974 2024

Included observations: 51 after adjustments

D(CAL) = C (1)*(CAL(-1) + 36.5187919248*SUB(-1) - 49.1739627067*GFP (

-1) + 3.43756967833*CPI(-1) - 2315.9566315 ) + C(2)*D(CAL(-1)) +

C(3)*D(CAL(-2)) + C(4)*D(CAL(-3)) + C(5)*D(SUB(-1)) + C(6)*D(SUB)

-2)) + C(7)*D(SUB(-3)) + C(8)*D(GFP(-1)) + C(9)*D(GFP(-2)) + C(10)

*D(GFP(-3)) + C(11)*D(CPI(-1)) + C(12)*D(CPI(-2)) + C(13)*D(CPI(-3))

+C(14)
Prob. t-Statistic Std. Error Coefficient
0.0136861982290653 -2.588840691146042 0.03383144101256315 -0.08758421113343052 c(1)
0.03154541810489724 2.234908413709114 0.1548465067054289 0.3460677606694278 c(2)
0.1121478158346698 1.627361302177868 0.1687616533605031 0.2746361839704383 c(3)
0.1425143819613155 -1.498396186880405 0.152417977006624 -0.2283825155587507 Cc(4)
0.04125156809945257 2.114722840796516 0.9067726427656449 1.917572819065928 Cc(5)
0.0993038371860776 1.690695252259494 0.7129400898917504 1.20536442512544 Cc(6)
0.09717258676243116 1.701853357957397 0.5186717656343566 0.8827032860225219 c(?)
0.04698641331775996 -2.055036630920032 1.424799292350459 -2.928014737489133 Cc(8)
0.1258391902431054 -1.566098893028436 1.115080333452111 -1.74632607585713 c(9)
0.1933725403247893 -1.324767264280112 0.8519737364449588 -1.128666916068693 Cc(10)
0.4905392786224268 -0.6963856459246755 0.717282118767709 -0.4995049715882708 c(11)
0.7320390399519 0.3450119505207926 0.9404896225613436 0.3244801591244532 c(12)
0.7579643982133595 -0.3104453295122914 0.7307827795140016 -0.2268681007881324 c(13)
0.04279885994726595 2.097934021631183 7.034454822135765 14.75782209498616 c(14)
16.94117647058823 Mean dependent var 0.5425276748221386 R-squared
39.9711955111207 S.D. dependent var 0.3817941551650522 Adjusted R-
squared
9.961373324418764 Akaike info criterion 31.42777905595326 SE.of
regression
10.49167840006858 z criterion Schwar 36545.09596642313 Sum Sq}(ljaFEd
resi
10.16401857847689 Hannan-Quinn criter. -240.0150197726785 Log likelihood
2.088666931135613 Durbin-Watson stat 3.375323802898008 F-statistic
0.001806249064980216 Prob(F-
statistic)
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Residual Diagnostic Tests Obs.R Square Prob. Result

Breusch-Godfrey Serial Correlation: 41.540 04629 No
LM

Heteroskedasticity ~ Test:  Breusch- 10.10376 86110. No

Pagan- Godfrey

Normality Test Jarque-Bera 0.002140 No
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cusumM 5% Significance
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