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Estimating Total Factor Productivity and its Importance
as a Component in the Economic Growth Rate in the
Kingdom of Saudi Arabia in the (1970-2012) Period
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Abstract:

The main object of the study is est-
imating TFP as a component of the gro-
wth rate of real GDP in Saudi Arabia in
the period of (1970-2012). The study
estimate nonlinear Cobb-Douglas prod-
uction function using nonlinear-least
squares. The results of the study refers
that the average growth rate of the
whole period was 5.0077143% and the
components of this growth rate were :
1- Labor contribution= 0.249181% and

ratio of total growth rate= 4.977%.
2- Capital contribution = 2.307865%

which is about 46.091 % of total

growth rate.

3- TFP contribution = 2.450097% wh-
ich is about 48.932% of total growth
rate.

From 5% growth rate , TFP explains

about 49% of total growth rate .
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It is referred that the contribution of
capital is more that of labor by about
nine fold and this reflects two things :
First : The high technical efficiency of
capital components because most of
them are imported from advanced cou-
ntries.

Second:There is a need to raise effi-
ciency of labor through education and
training.

The study analyzed the time series
of TFP into its components and found
that the trend component(which is the
growth component) dominates the other
components and the noise components
is very small and negative and cyclical

is also very small and positive . Then ,
TFP is almost a growth component and
grows yearly at a constant rate of 12%,
then :

Increase in TFP growth = %12t =
e12X43 =174.16%

while the growth rate in real GDP grew
to:

Total rate of increase in real GDP due
to TFP= ¢:0245%43 = 286.77%

When comparing the contribution of
TFP with the contribution of factors
accumulation in the growth rate of real
GDP, the estimates of the study gave
the results :

period Contribution of factor accumulation in Contribution of TFP in
growth of real GDP real GDP growth of
1449..1444 %)Y 04LAY
Yoo Yeon %) Y YoAA
1994.Y )Y AREEE 04LAA QY
YAAY VY AER DAY
1AV Y)Y 04,0 0444
YoyeYay 04 044 ¢

From these estimates, it is noticed
that the contribution of TFP in growth
of real GDP was high during the last
three decades and increased by high
rates in ninth decade of the last century
and thr-ough the first twelve years of
the cur-rent century comparing with the
cont-ribution of factor accumulation.

The study referred to many factors
affecting TFP from which institutional,
social, economic factors . In the Kin-
gdom of Saudi Arabia enjoys many of
these factors that affects TFP , from
which :

1-There is economic and political sta-
bility where the inflation rate is low
which protects the long term con-
tracts.

2- A high level of accumulated inte-
rnational reserves.

3- Protection of property rights
investors contracts

4-Good level of social infrastructure ,
legal discipline

5-A big base of educational structure.

6-Airports , telecommunications, high
roads.

7- The location of
mosques

8- The subsidized energy power .

9- Location in the roads of international
trade.

and

the two holy
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pp.497-514)
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Judge, et. al, \W., 2012, CH.7, PP222
-1988, p.497)
o Led ddlsdic e oo & of L)t
s+ Loy YLy Wi asn L ieysm
2 2

.0 cull

11

o) oLl TFP (mlads) Jaagl adls LTFP
P TN PR O PR P U R B WA
- bl Gyl Gl
gsm\ Gianal)
(oall) g dgaill (a3 by
P dgadl) b))

iy Al al i) e uahl) z3sal asiy —)
O (s (e e aladinly 4cd = L)
Sy (danll pmie o SV D)
AW Gy eaie
S Gl (o Jaall yaie Gl Y

L) L iy A J€ 8 ALeal) s
day Jlall Gl s il LeS ¢ S
CAad el - bl Jld) )
ol i i) ddeal) o (s Y
b el Gabyy duaall (e ST (g2 il
Alan)l gumss 28 Gl wa ¢S5 ¢ puadll JaY)
paalldle cld o sl ) el daluy)
- dashall JaY)
(glon o aail of il 1aa ayih ¢
N G U LY bl o Gam
oy e 8 sl Jeald) AseS 5
dalsall (3 sl ) (grm s sl e JLal
by ol pa il Lot (a5 r2Y)
el 8wl Ll (S w3 )
P oIS 2 ) Aalead ¢ asl sl
. AL ales
Hrld ol sl N o (ayna —¢
UEQRS PRSPPI RO ]
.Cobb—-Douglas



@ LaBY) gaill () 5SS \gizanl s LY ol sl SN Lalis) s

BU g gadl) b i /s

anie ppadl phadll e (Graall Glayalls
Slas poane 20 ) B Aad s B ol
: g_é\}‘“
SB)=¢e=[y—fxplly—
fC,BI(Y)
Al Lisa S(B) Joaliins Aladh oda
Lydlly ¢ eall il dall (golawss laleall
t 58 Aol (g)5 aall
3 _ (B
ap aB
S Anll (g9l Japdll 8 &5 (ga ¢ Z(By)
b WS S

-2

Z(B)Ty — f(x, B)I=0 (%)
Taylor aluliia aladnuls f(x, B) Al oy
By ot A il Jea YN A e

poop taaaliall s il

FB) = fxy B )R

fX.B) = f(X,,B1) + Z(B1) (B~ B1)

y=fp)+e&
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Bz =[Z(B1)'Z(B)]1 ' Z(B1)' ¥(B1)

[ZBD'ZBDI'Z(B)' [y — fXBD] B+ =

Bz (V)

2l aad Gauss—Newton algorithm 3asla (e 118, Aslasll (8 Lleal) by )painly
Brnr1= Bn=IZBx)ZB)]I'ZPBw)'ly - FX Bl (1)

G Gaaall
Clapall aladils o LYY dd)a Al
il e (Sauall
Lebos ) A0l 5 ayas ehall 1aa o

Sasrodl Sl 2 L) ool gad A0S Aa i)
o Gl s (gyinag ¢ AY I Y-VAV S By
Aladll e LY) Al e : Yl o Ll sae
3 (e by olsal 2K Zoalidy) v Lalh ¢
sadll s WG ¢ Aukaill e Cobb-Douglas
o Al Al g JLal Gulyy Janll L pusiy )
culacl EViews (6) golin Sl jdase sall Jaes
A JRERJOR

bl pe adlagd S Al uadi s Y

O3 Pnt1 = P ¢ OH OB Giaag L
f sy Al V) dspall days ols (1))
2B~ FXBI =0

LS 38 B, o Allal od by ¢ Giad of 2

PESPRIE DS BV-J5 - WEORPI TN Y-

¢ oabie Aad LIS

Grall Glasyall @l var—covar dé gaa

: Bgiaal e Ll Jani a3l e
£=0?[Z(b)'Z(0)] ™
2ol e of G
_ S(b)

T T—K
sl LAl 8 aadns o Aagled) a

0.2

¥: = (L, K) + £ = aLF1K P2 + &;: Cobb-Douglas 4\l il i g isail
(V) dsaa

Dependent Variable: Y

Method:non- Least Squares

Included observations: 43

Convergence achieved after 1 iteration

Newey-West HAC Standard Errors & Covariance (lag truncation=3)

Y=C(1)*L"C(2)*K"C(3)

Variable Coefficient |Std. Error t-Statistic Prob.
C(1) 1.862236 |0.099344 18.74533 0.0000
C(2) 0.337862 |0.035673 9.471159 0.0000
C(3) 0.459653 |0.027962 16.43848 0.0000
R-squared 0.962157 |Mean dependent var 0.573418
S.E. of regression 0.047514  |Akaike info criterion -3.188384
Durbin-Watson stat 1.057741 |
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: » Gauss—Newton algorithm .laiiul 5yl 403l ¢ Cobb-Douglas iy,
ye = f(Le, Kp) + £ = aLP1K P2 + g, = 1.862L033786 045965 | 5
4bil) ,& Cobb-Douglas alls ¢ ,08al) Algall O s LA 1(Y) Jgan

Null Hypothesis: RES_COB has a unit root

Exogenous: Constant

Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

t-Statistic Prob.*

Augmented Dickey—Fuller test statistic -4.917216 0.0002
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836

5,4ICobb—Douglas alall cul< 13 Hladl-Y
4uilaie nonlinear least squares adaulg
Al gsaady v A e lisiee A Y dayd (e
D aaall dle (ailn gl

AL 2 Y A 50 Linan WY 0.8 Lol any
= gsana) S8 JLl Gyl Anllyy Jaall dasailly
gy ¢ oA = Ly Ll moalgs +.VaVO)
: s all; Wald test Lujal

Wald Test:
Equation: Untitled

Cobb- 4y Alg of a3 (Y) dsia e
Lilas) oY gsiwall -3 LiSLw Douglas
s ST a5 t=-4.917216 : a5 JLasY)
s %) Apgina Sfiae die dnpall dadl (o
bl i) oS 13l ¢ — 3.600987 (g5l
1S5 L el BpeSs Y i) IS 2 lY) (g0
iy ¢ Al (et e AalSie K JLal

sl e plady) Jsaa

Test Statistic Value df Probability
F-statistic 0.005410 (1, 40) 0.9417
Chi-square 0.005410 1 0.9414

Null Hypothesis Summary:

Normalized Restriction =0) Value Std. Err.
-0.8 +C(2) + C(3) -0.002485 0.033781

g ¢ v A= A e L Adlatie z ) Al
Janll e IS Rdelina ol i Zaill 038 4
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- %£.0970 iy Al 558 Al Jalge G Jule ST Al 2 LYY Ag e

IS Al Ope ot ASN ZLaY) 05K &5 (s sy

dslon ST 4y (L) Guly a5 dand) e : 5pall ) Ay of Gua
daell il i JU Gl Badlls = 1, 862033786 045965 4 g

8 Il Gl sanll syl Jaall (saal) £ ) Al il leie g Ll

D gapnndl alai®y) = d el il Lyl Ay, e Y
Mpl_cob: —a Jaall saall gLyl aly Jead) BaaS (5 83005 IS of ) el FYVAT

2 = (0.33786 x 1.862)L033786-1K045965 = 06291

=i

[i]
: Mpk_cob : Jull ul)l saall z V) allag
g—ly( = (0.45965 x 1.862)LO33786K045965-1 =) §558683 x -

comilive Ll Gubys danll (e JS) (gaad) el gL (o dhani VK (L s G gaills
OS) bea gl sl o gsing (3) Jsaally S (8 JLall (s Janl) e JSI s2n)
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STATISTICS ﬂ ﬂ
oL 0K
Mean 0.421882 2.141755
Median 0.352658 2.196276
Maximum 0.750308 3.442003
Minimum 0.285823 1.327224
Std. Dev. 0.158548 0.484654
Skewness 1.065055 0.277373
Kurtosis 2.519454 2.952628
Jarque-Bera 8.543194 0.555393
Probability 0.013959 0.757527
Sum 18.14091 92.09546
Sum Sq. Dev. 1.055776 9.865375
Observations 43 43
marignal__cob
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Sl Gy dsalls S 2 L) A 50 of ()

Sl 8 Joanll Aally Lgiplai a5
Aolia L8 3LY) Ba LS8 ¢ Al
Oe Sl ulS JL) Gl Bl S 2y
ASlaall b ¢ Joaadl daially LY Al

- Ayl 55 DA Lasand) duyal)
ol gl leliaaYl (4) Ui iy

LIS Aaliy s JLal) s Jandl (e S Zaabisa

ial) ) 7 Y] e Jaea 3 7 Y Jolgal
Al 578 b ASLeall

il (Jla¥) mlll pai Jaset gy, Sas
S ol e (gying alall (J(£) Jsaalls
Sl by sl Ly Ly Al Asiall sl
Y i b L) Jalgad A Al
Byde Augeall Al ASked) 3 sl <)
s ¢ aakadll yie Cobb-Douglas  adla (4
o) Bl el el
A Y s 8 Jeal) danlise Ay o) [V]
CuilS Ly ¢ Clgiall paes 4 A CulS
[EENPERIE - Wy N W [R DYY WV PR
aiall Aaalis A of iag ¢ i)
S Z Y L p0) i duals e Anals
¢ (omaindl A 8 gl Jaae Xy atall
dandl o JS)) uaiell Sl 2 LY A 5
Cobb— 3_1ls ;e 52 aally ( Jall Ll
i LS ) doage dokall ¢ Douglas
Aaabise A Al L8 ¢ () 2 @i
oo G Z Y Jara 3 W) Gl eaie
Al @l JU el 3 g Jana o
-l el &

Jaad) e JSI Asaaail) Cilaalusall 4sdiagl) il slaal(4) Jgaa
S Z LY gad Jira B LY Jalgad Ll<l) Laliiylg Jlad) Gl

STATISTICS |  dedldabluadpnd | Jlall o) Aablisa Ly “;j';t:i;f
Mean 0.040393 0.116784 0.842822
Median 0.023728 0.065105 0.913408
Maximum 0.226014 2.323972 1.575247
Minimum 0.004755 -0.642552 -1.367474
Std. Dev. 0.045117 0.431012 0.438246
Skewness 2.380160 3.278614 -3.265223
Kurtosis 9.126494 18.03283 17.14169
Jarque-Bera 105.3405 470.7205 424.6099
Probability 0.000000 0.000000 0.000000
Sum 1.696526 4.904944 35.39853
Sum Sq. Dev. 0.083459 7.616622 7.874438
Observations 42 42 42
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G GK GL GTFP

Mean 5.007143 2.307865 0.249181 2.450097
Median 5.000000 0.244461 0.085879 3.026826
Maximum 23.10000 53.68375 3.774415 23.41597
Minimum -10.50000 -1.974370 -1.612562 -31.58867
Std. Dev. 7.178912 8.606719 0.837947 7.746856
Skewness 0.573038 5.316672 2.583068 -1.711015
Kurtosis 3.873115 31.83414 11.81539 11.04732
Jargue-Bera 3.632688 1652.833 182.7002 133.8219
Probability 0.162619 0.000000 0.000000 0.000000
Sum 210.3000 96.93033 10.46559 102.9041
Sum Sqg. Dev. 2113.008 3037.100 28.78837 2460.565
Observations 42 42 42 42
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%1, 04) = Ay
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Jares s (Aly ) st lgiadl pes 8 []
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Jaal) Faaline (e ST inll I 2 L)
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Pl EDE ) avany TFP

I1as :Growth component sai (5-%a[V]
secular tre— alaiy) jaiall Jie (5Sal)
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Sy (sl permanent component ailall
alse aSh3 5ae) da¥l Abigh dalsall L3
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Ja syrmd Ll ks 63 s (s<al
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GTFP= TREND COMPONENT (u;) +CYCLICAL COMPONENT ( 8,) +
NOISE COMPONENT( &)
Ll gl il Adia o) cilplaal) o (s giag (V) Jodag
TABLE (%)Descriptive Statistics

Variable N Mean Median Tr Mean StDev SE Mean
GTFP 43 245 289 285 7.65 1.17
TREND COMPONENT 43 2451 2451 2451 1.520 .232
CYCLICAL COMPONENT 43 0.039 0.447 0.052 1.412 215
NOISE COMPONENT 43 -0.039198 0.46 0.11 7.26 A1
Variable Min Max Q1 Q3
GTFP -31.59 23.42 0.09 6.31
TREND COMPONENT -0.091 4.993 1.120 3.783
CYCLICAL COMPONENT -2.133 1.953 -0.920 0.652
NOISE COMPONENT -29.85 22,70 -2.77 2.10
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GTFP ¢sSw LS (7) dssa
Null Hypothesis: GTFP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.208817 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
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