INFRASTRUCTURE INVESTMENT AND INFLATION
IN SAUDI ARABIA

Robert E. Looney*

Introduction

he possibility that the resulting supply-side effects of public-

sector investment in infrastructure can reduce inflationary pres-
sures has long intrigued economists. Tersely put, increases in invest-
ment in infrastructure, while perhaps inflationary in the initial con-
struction stage, may ultimately result in reductions in the price level
through the elimination of bottlenecks and the subsequent increase in
the supply of goods and services. In particular, investment in such
areas as transportation and energy, thereby reducing the costs of
commercial production, appear to have the potential of being partic-
ularly effective in this regard. It follows that if a stable relationship
between increases in infrastructure and reductions in the cost of pro-
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duction exist, the public sector in many developing countries would
have a powerful tool at its disposal to achieve high growth with only
limited inflationary pressures.

Interestingly enough, despite the compelling attractiveness of the
infrastructure-led development strategy, no country case studies had
been effected until recently.1 Using regression analysis for data for
1969, Rosser found a good case could be made for concluding that
infrastructure investment had led to reduced inflationary pressures in
Saudi Arabia. A close examination of Rosser’s study indicates that
his analysis was narrowly focused on reductions in the cost of living
associated with essentially subsidized credits to the housing and
agricultural sectors. In fact, Rosser’s measure of "infrastructure" con-
sists solely of loans made by the Real Estate Development Fund
(REDF) and the Saudi Arabian Agricultural Development Bank.
The Real Estate Development Fund, however, does not really invest
in what is traditionally referred to as infrastructure; rather, as its
name suggests, it is largely responsible for funding a substantial por-
tion of individual and commercial housing.2

Estimates of the impact of the approximately 140,000 REDF loans
granted during the second plan period (1975-80) indicate that they were
significant in ending the housing and rent shortage which developed
during the early part of the second development plan period. Between
1977 and 1979 rental costs dropped by 30 percent, largely due to the
impact of REDF loans.

The Saudi Arabian Agricultural Development Bank makes essen-
tially interest-free loans to subsidize farmers whose output is, in turn,
sold at prices several times lower than the cost of production. That
the cost of living falls with increases in the volume of subsidized
houses and food is hardly surprising. Few development economists
would, however, consider investment in housing or agriculture as
expansions in the stock of infrastructure. Nor would they consider
this a particularly wise strategy for achieving sustained long-run
noninflationary expansion in output.

The purpose of this note is to take Rosser’s argument a step fur-
ther and demonstrate that, while his definition of infrastructure
leaves much to be desired, his findings concerning the positive
impact of infrastructure are essentially correct. Having both the
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willingness and the means to undertake a program of infrastructure-
led development, Saudi Arabia provides an ideal case study for
examining the effectiveness of a development strategy built around
massive increases in infrastructure.*

In actuality, the Saudi authorities have spent more on infrastruc-
ture in the last 15 years (1970-1985) than any nation in history over a
similar time span. Since 1970, when the country initiated its first
development plan, through the completion of the Third Plan in 1985,
the government had allocated approximately 375 billion riyals (Rls)
to development infrastructure. (During most of this period the
exchange rate was around 3.5 Rls to the US. dollar.)

Impact of Increased Infrastructure on Domestic Inflation

Operationally, the impact of infrastructure on inflation in Saudi
Arabia is modeled by a blending of the Hirschman/Voigh views con-
cerning the impacts stemming from the infrastructure development
process.5 If infrastructure plays a role similar to that envisaged by
Hirschman and Voigh, we should expect to find the resulting poten-
tial increase in the rate of return on various commercial activities
inducing the private sector to increase its level of real output.
While likely to be inflationary in the short rum, over time, this
should result in a closing of the inflationary gap created by the infu-
sion of purchasing power associated with the construction phase of
the infrastructure expansion program.

However, the new, higher level of output may, depending on the
way it is financed, result in an overexpansion of the money supply
neutralizing the longer-run anti-inflationary effect of the induced
expansion of infrastructure.

Operational Definitions

Much of the confusion as to the role of infrastructure in the
development process stems from the fact that few countries have
statistics as to the value and composition of their stock of infrastruc-
ture. Saudi Arabia is no exception. In particular, official Saudi data
on government investment contain both infrastructural and noninfras-
tructural type expenditures. Conceivably, the cost-reducing effect of
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the infrastructure component of government investment could be off-
set by the (inflationary) crowding out of private-sector activity that
stems from the noninfrastructural component. To avoid these poten-
tial problems, it is necessary to separate out and estimate the inde-
pendent effects of the different categories of public investment.
Since the raw data do not allow these distinctions to be made, one
way of getting around this problem is to develop alternative proxies
for infrastructural and noninfrastructural components. The basic
assumption underlying these proxies is that infrastructure investment
is an ongoing process that moves slowly over time and cannot be
changed very rapidly. In this regard, the trend in real public-sector
investment (GINPLT) has been taken as representing the long-term
or infrastructural component and argued that this should have a posi-
tives effect on gross real private investment; deviations from the
trend (GINPDLT) are assumed to represent noninfrastructural
investment.

Structure of the Model

Incorporating the considerations just outlined, the model used to
examine the differential impact of government expenditures on infla-
tion in Saudi Arabia involved the following factors.

1. The inflationary impact of noninfrastructural components of
government investment was estimated by including a short-run mea-
sure of transitory government investment (GEXPT). For the trend
in government investment, this consisted of each year’s deviation
from the trend.

2. The impact of world price movements on the Saudi Arabian
price level was included to reduce any biases stemming from the
period of world inflation occurring in the mid- to late 1970s. Since
Saudi Arabia does not publish figures on the price of imports, this
variable was proxied by the International Monetary Fund’s industrial
countries’ export price index. This index was lagged one year
(INFWL) to allow changes in import prices to work themselves
through the domestic cost structure.

3. Inflation is also assumed to be a function of inflationary
expectations (NODFE). This factor was proxied by regressing the
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nonoil price deflator on its value in the previous year, and using
each year’s predicted value in the regression equation.

4. The potential impact of excess money balances on the nonoil
price deflator was treated by including the money supply (M1) in the
regression equation.

5. The reduction in inflationary pressures stemming from increased
real supplies of goods and services was proxied by nonoil gross
domestic product (NOXNP).

Finally, to test the generality of the model, regressions were per-
formed using both the nonoil gross domestic product deflator
(NODF) and the consumer price index (CPI).6

Summarizing the above in equation form (with expected signs):

INF=f[INFE(+), INFWL(+), MI(+), NOXNP(), TGINP(- +),
GINPT(+)]

where

INF = the nonoil gross domestic product (GDP) deflator (and
the consumer price index);
INFE = expected increase in the nonoil GDP deflator (and the
consumer price index);
INFWL = export price index of the industrialized countries (lagged
one year),
M1 = the money supply as defined by the International Mone-
tary Fund;
TGINP = the trend in government investment (infrastructure); and
GINPT = transitory government investment (noninfrastructure)
depicted by deviations from the trend.

If the assumptions concerning infrastructure are correct, one would
expect the sign on infrastructure investment to be negative, whereas
it is assumed that the transitory component is either insignificant or
has a positive impact on inflation through the crowding out of
private-sector productive activity. )
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Empirical Results

NODF = 0.85NODFE + 251 INFWL + 0.002 Ml - 013 NOXNP
(7.60) (512) (027)  (-065)
- 0.07 TGINP - 002 GINPT - 042 RHO
(-256) (-004) (:218)
R? = 0999; F = 27705, DW = 213 )

where

RHO = the serial correlation factor;
R? = the coefficient of determination;
F = the F statistic; and
DW = Durbin—Watson statistic.

For the consumer price index:

CPI = 081 CPIE + 662 INFWL - 032 NOXNP
(9.52) (495) (-0.73)
-192 TGINP - 008 GINPT - 037 RHO
(272) (006) (L79)
R? = 0995; F = 6962; DW = 2,01 )

with CPIE the expected consumer price index.” Several interesting
patterns appear in the results.

6. It is clear that infrastructure investment in Saudi Arabia has
reduced inflationary pressures. This conclusion holds for both the
nonoil GDP deflator and the consumer price index.

7. The transitory (noninfrastructural) component of government
investment does not appear to have contributed to inflationary pres-
sures over the period examined (1960-1985).

8 World inflation has been imported into Saudi Arabia and has
contributed significantly to increases in the nonoil GDP deflator.

9. Contrary to the situation found in many other countries, the
money supply does not appear to have made an independent contri-
bution to inflation.

As a basis of comparison, it is of some interest to determine what
inflationary impact, if any, has been produced by government con-
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sumption. Here, one would anticipate that increases in government
consumption, by contributing to excess demand (but not supply),
would—if anything—increase the overall inflationary pressures in the
country. As with investment, the trend in government consumption
(TGCNP) was used to measure the longer-run impact, and deviations
from the trend (GCNPT) were used to capture the inflationary
pressures stemming from transitory increases in government
consumption.  Adding these considerations to our basic model
yielded:

NODF =096 NODFE + 213 INFWL - 0.09 NOXNP + 010 TGCNP
(2963)  (1009)  (-672)  (726)
+0.27 GCNPT - 0.05 TGINP - 003 GINPT - 083 RHO
(25) (249 (176)  (724)
R? = 0999; F = 18537.0; DW = 271 3)

CPI = 068 CPIE + 468 INFWL - 009 NOXNP = 203 TGCNP
(787)  (388) (185) (306
+0.34 GCNPT - 123 TGINP + 241 GINPT - 037 RHO
S 7)) (206 (169) (187)
R? = 0997; F = 12284; DW = 245, @)

In general, therefore, government expenditures are not uniform in
their inflationary impacts, with government consumption tending to
increase inflationary pressures and government investment in infras-
tructure tending to reduce these pressures. Clearly, the changing
composition of government expenditures over time toward consump-
tion and away from infrastructure will have implications for the
country’s future rate of inflation.

The timing of infrastructure’s contribution to price stability is also
of considerable interest, ie, how much time elapsed between the
post-1973/74 investment boom and the point when infrastructure
investment ceased to be inflationary and began to reduce overall
inflationary pressures?

Using the linear trend (GINPLT) as the measure of infrastructural
investment, and starting with the 1960-1975 time interval, this transi-
tion appears to have begun around 1979.
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Impact of infrastructure on inflation, 1960-1975:

NODF = 089 NODFE + 011 INFWL + 006 Ml - 005 NOXNP
(284) (012) (323) (-6.00)
+ 009 GINPLT - 012 RHO
(2.54) (-042)
R? = 0999; F = 11831; DW = 214. (a)

Impact of infrastructure investment on inflation, 1960-1976:

NODF = 031 NODFE + 126 INFWL + 0.06 M1 - 0.06 NOXNP
(2.46) (241) (3.60) (-6.70)
+ 012 GINPLT + 043 RHO
(331) (176)
R? = 0999; F = 19180; DW = 1.66. (b)

Impact of infrastructure on inflation, 1960-1977:

NODF = 0.83 NODFE + 3.46 INFWL - 001 M1 - 008 NOXNP
(8.09) (1492)  (-119) (-861)
+ 014 GINPLT - 048 RHO
(4.89) (-2.09)
R2 = 0999; F = 52401; DW = 243, (©)

Impact of infrastructure on inflation, 1960-1978:

NODF = 0.74 NODFE + 326 INFWL - 0002 M1 - 007 NOXNP
1121) (2175  (-043)  (-831)
+ 014 GINPLT - 044 RHO
(4.1) (-1.89)
R? = 0999; F = 88650; DW = 243, )

Impact of infrastructure on inflation, 1960-1979:

NODF = 0.50 NODFE + 267 INFWL + 006 M1 - 0.08 NOXNP
(510) (914) (692) (-514)
- 015 GINPLT + 0.78 RHO
(-441) (5.01)
R? = 0999; F = 4989; DW = 223. (e)
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Impact of infrastructure on inflation, 1960-1980:

NODF = 033 NODFE + 301 INFWL + 0.06 M1 - 005 NOXNP
(2.82) (833) (510 (-2.88)
- 013 GINPLT + 062 RHO
(288) (327
R? = 0999; F = 617.5; DW = 174. ()

Impact of infrastructure on inflation, 1960-1981:

NODF = 103 NODFE + 308 INFWL - 0.02 M1 - 0.03 NOXNP
(799) (8.06) (126) (181
-0.01 GINPLT - 062 RHO
(026)  (341)
R? = 0999%; F = 34322; DW = 234, @®)

Impact of infrastructure on inflation, 1960-1982:

NODF = 092 NODFE + 286 INFWL - 0006 Ml - 0.03 NOXNP
(1606)  (948) (096)  (-1.56)
- 0.05 GINPLT - 068 RHO
(138)  (-4.09)
R? = 0999%; F = 46555; DW = 224, (h)

Impact of infrastructure on inflation, 1960-1983:

NODF = 086 NODFE + 243 INFWL + 0.003 M1 - 0.004 NOXNP
1237)  (739) (040) (2.22)
- 0.09 GINPLT - 047 RHO
(222)  (242)
R? = 0999; F = 32349; DW = 2.23. @)

Impact of infrastructure on inflation, 1960-1984:

NODF = 085 NODFE + 247 INFWL + 0,003 M1 - 0.007 NOXNP
(1297)  (855) (040)  (-0.56)
- 0.08 GINPLT - 048 RHO
(-2.51) (-2.56)
R? = 0999; F = 40716; DW = 233, G)
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Impact of infrastructure on inflation, 1960-1985:

NODF = 0.84 NODFE + 248 INFWL + 0.003 M1 - 0.01 NOXNP
(1262)  (840) (036) (-0.96)
- 007 GINPLT - 042 RHO
(-2.65) (-217)
R? = 0999; F = 43225, DW = 2.26. (k)

It is fairly safe to conclude that infrastructure began to play an
important role in price stabilization around 1979, and that it has con-
tributed to the government’s anti-inflationary objectives throughout
the 1980s.

Conclusions

It is hoped that this note has confirmed a number of tentative
assertions first made by Rosser concerning the potential role infras-
tructure could have in reducing inflationary pressures in Saudi Ara-
bia. This strategy of infrastructure-led development began paying
fairly high dividends around 1979 and has enabled the country to sus-
tain relatively high rates of real output growth in an environment of
low to nonexistent inflation.

Ultimately, however, the results presented here raise more ques-
tions as to the wisdom of the country’s development strategy than
perhaps they answer.

It is not at all clear, for example, how long past infrastructure
investments will be able to continue reducing inflationary pressures,
given the reduction since the mid-1980s in infrastructure investments
brought on by both the completion of many major projects and the
reduction in expenditures of this type necessitated by the post-1982
decline in oil revenues. With the current downturn in economic
activity, some of the country’s industrial establishments are working
at much less than full capacity. The demands on infrastructure are
thus declining over time and are expected to continue so for the
foreseeable future. The resulting rise in unit costs may thus produce
an inflationary effect sufficient to offset any potential benefits pro-
vided by the existing stock of infrastructure.
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