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Abstract

The paper adopts a theoretical framework that depends on the development of Weitzman
(2001)’s theory in dynamic net social welfare and tries to quantify the concept of the net
social welfare within a theoretical macroeconomic framework.

The paper tests the impact of the foreign direct investment inflows to Saudi Arabia on the
social welfare of Saudi Arabia according to the definition adopted in this paper over time. To
do so the paper utilized an intervention time series analysis that gave a clear evidence of the
significant positive impact of the foreign direct inflows on the social welfare of Saudi Arabia
over time on the macro-level.

The paper is important for policy decision makers in the country to adopt more openness
policies to enhance social welfare over time.

Keywords: Saudi Arabia, National Accounts, Sustainable Development, Dynamic Social
Welfare, Dynamic Macroeconomic Analysis, Quantitative Macro-Analysis, Foreign Direct
Investment, Consumers’ Surplus.

Introduction

The paper adopts a theoretical framework that depends on the development of Weitzman
(2001)’s theory in dynamic net social welfare and tries to quantify the concept of the net
social welfare within a theoretical macroeconomic framework. To do so; a national income
approach has been adopted to represent the theoretical concept of the consumer’s surplus
and welfare measurement in microeconomics. The paper also tests empirically the impact of
the foreign direct investment inflows to Saudi Arabia on its social welfare over time. To do so
the paper adopted a linear intervention time series analysis in order to capture the dynamic
effect of the foreign direct inflows to the country over time.
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The analysis show a clear evidence of positive — non-harming — effect on the social welfare of
the country which can add to the literature of foreign investment and openness a new
supportive evidence of adopting more open policies in the economy. From the other hand;
the paper presents a new quantifying approach to test the dynamic social welfare in general.
The paper does not aim to review previous literature in related topics. It rather presents an
evidence to help policy takers regarding adopting open policies that attract more secure
foreign investment to the economy.

The paper is structured after the introduction as follows: section Il presents the theoretical
discussion, section Ill presents the time series data used for the analysis and time span.
Section IV presents the empirical analysis and its result. Section V presents the summary, the
conclusion, and the implications.

Theoretical Framework

The proposed research adopts Li & Lofgren (2009) definition of net social welfare that
depends on Weitzman (2001)’s development of dynamic welfare comparison theory.’
According to Weitzman (2001), “the difference in intertemporal welfare between two points
in time of the same economy can be exactly measured by the difference in real national
income plus a consumer surplus term.” Yet, the current proposed research utilizes a different
methodology to address the impact of the foreign direct investment in Saudi Arabia on the
dynamic net social welfare of the country.

The analysis will be managed within a dynamic open macro-economy framework.
Analytically speaking; it is well known that consumer’s surplus can be measured by the
difference between what the consumer is willing to pay and what he/she is actually paying.
From a macro-economic perspective; we can take the CPI as a proxy of what the consumers
are actually paying in the economy while the entire area under the aggregate demand is what
the consumers are willing to pay. In different words; the consumer surplus is theoretically
feasible within the area located under the demand and above the price. If we consider on the
macro-level that the entire demand is the gross nominal private consumption, then; the
consumer surplus on the macro-level can be determined mathematically as follows:

The consumer surplus = In (nominal gross consumption) — In (CPI); this equals the real gross
consumption. Therefore; the real gross consumption in the economy can be considered a
proxy of the consumer surplus.

Recalling Weitzman’s statement mentioned above; then;

The intertemporal welfare between two points in time t & t-1 = (The real national income +
the real gross consumption) :— (the real national income + the real gross consumption):.

The paper tests then the inflows of foreign direct investment to Saudi Arabia on the social
welfare over time according to the above definition.

The variability of the output of the above equation could be an enough measure of the risk
itself on the macro level since it includes implicitly the change of the status of the economy
over time.

Data

Time series data of the inflows of foreign direct investment to Saudi Arabia in millions of
dollars, time series data of the foreign exchange rate of Saudi Rial, time series data of the
nominal gross national income in billions of Rials, time series data of gross household
consumption in billions of Rials, time series data of the CPl of Saudi Arabia and the GDP
deflator of Saudi Arabia are collected from the IMF: International Financial Statistics Yearbook
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(2010). Raw data are modified in a consistent manner. Figures A.1 and A.2 in the appendix
consecutively show the time path of the intertemporal social welfare over time after
modifying its components depending on the definition discussed in the above section and the
time path of the foreign investment inflows to Saudi Arabia in addition to their descriptive
statistics.

The Empirical Analysis

To find the impact of the FDI inflows to Saudi Arabia on its dynamic social welfare according
to the definition adopted in this paper; a linear intervention model is employed in this paper.
The model is given by the following equation (equation 1):

WELFARE;: = ap + A(L)WELFARE:.; + co REALFDI; + B(L) &, (1)
Where, WEKFARE represents the social welfare in Saudi Arabia REALFDI is an intervention
variable that represents the real foreign direct inflows to Saudi Arabia, ¢, is a white noise

disturbance term, t refers to time, and A(L) /1 + ail + azL? + ... + aql9]and B(L) /1 + biL + byL?
+...+ bgl?]are polynomials in lag operator L.

Prior to estimating the parameters in equation 1, the time series of the dependent variable;
WELFARE properties is checked. The Philips Perron unit root test in level by including in test
equation both trend and intercept is used for testing the stationary of the data series of
WELFARE. No evidence of unit root test was found. The series of WELFARE has been also
checked for the presence of autoregressive conditional heteroskedasticity (ARCH) effects by
using the correlegram test. An evidence of conditional heteroskedasticity in the series of
WELFARE has been found at the first 3-lags. Therefore; the ARCH method is used for the
regression. The below equation (2) shows the results of the best-fit intervention model that
has the lowest AIC and SC and satisfies all diagnostic checks, with 27 observations (1981 -
2007). The series starts from 1981 to include all periods of joining the GCC and ends at 2007
to exclude the instability happened after the global financial crisis started in the last quarter
of 2007. All alternatives of ARMA models have been checked until ARMA (3, 3) with and
without restricted orders. The result is illustrated in table 1 below:
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Table 1:
The results of the best fit intervention model specified in equation 1 above. The dependent
variable is WELFARE. Method: ML - ARCH (Marquardt) - Normal distribution. Sample: 1981 —
2007. Sample (adjusted): 1983 2007. Included observations are 25 after adjustments.
Convergence achieved after 70 iterations. Equation used: GARCH = C(5) + C(6)*RESID(-1)"2
+ C(7)*GARCH(-1). Residual test by using Q-statistics at 12-lags show no evidence of
autocorrelation.

Coefficient Std. Error Z-Statistic Prob.
C 25.8578 7.766045 3.329607 0.0009
8
REALFDI 1.03743 0.312967 3.314835 0.0009
3
AR(3) 0.47735 0.195452 2.442289 0.0146
0
MA(3) - 0.019494 -50.36603 0.0000
0.98182
6
AIC 9.51327
1
SC 9.85455
6
Adj R? 0.39624
4
Prob. F-Statistic 0.01552
6

From table 1 we can conclude that the real foreign direct investment to Saudi Arabia has a
significant positive effect on its social welfare over time. Figure A.3 in the appendix illustrates
the difference between the raw time path of WELFARE and the modified time path of
WELFARE that is given the notation (WELFAREF) after taking into consideration the effect of
the REALFDI on its series.

It is obvious from figure A.3 in the appendix and its attached descriptive statistics that the
variability is relatively smoothed by taking the effect of the REALFDI into account. The
plausible interpretation could be that the inflows have a real positive —not harming- impact
on the social welfare of Saudi Arabia.

Summary, Conclusion, and Implications

This paper adopted a theoretical macroeconomic concept of the dynamic social welfare
developed by Weitzman (2001)’s theory in dynamic net social welfare and modifying it
depending on the concept of consumer’s surplus in microeconomics. In order to figure out
the impact of the foreign direct investment inflows to Saudi Arabia; the paper utilized a linear
intervention time series model that show a clear evidence of a positive significant effect of
the foreign direct inflows to the country on its social welfare over time. The paper can give
a clear evidence to policy makers in the country to encourage more inflows of secure foreign
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investment to the country. However, if microeconomic — panel data are available; the paper
would reach to more evidences but microeconomic panel data for each sector was difficult
to be available to the author.
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Appendix

WELFARE
100
80 Mean 29.00140
GO*A Median 27.19759
40
2. Maximum 84.45678
01 Minimum -45.78639
-20
.40 Std. Dev. 40.60139
-60\\\\\\\\\\\\\\\\\\\\\\\\\\
80 82 84 86 88 90 92 94 96 98 00 02 04 06 08 Skewness -0.239936
= The intertemporal welfare between two points in time t & t-1 | Kurtosis 1.907541
Jarque-Bera 1.720357
Probability 0.423087

Figure 1: The time path of the intertemporal welrare ot Saudi Arabia (in real billions of Rials)
and its descriptive statistics.
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Figure 2: The time path of the inflows of foreign direct investment to Saudi Arabia (in real
billions of Rials) and its descriptive statistics.
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Figure 3: The time path of both WELFARE and WELFAREF in addition to their descriptive
statistics.
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