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ABSTRACT

aadl |

This paper investigates the impacts of increasing prices on the following
sectors in Saudi Arabia: electricity, gas, water, manufacturing, agriculture,
transport, storage, and communications. It evaluates the changes in producer
and consumer prices and household living expenses. The Saudi Social
Accounting Matrix (SAM) was developed along with a price multiplier
approach used to analyze different simulations. Two findings stand out. First,
there are differences in impacts according to household groups and the
direction of the effects. Low-income and middle-income households were the
most negatively affected by the price hikes. Second, the potential impacts of
manufacturing, transport, storage, and communications price shocks are high.
For a 50% increase in prices, the overall increases in cost of living for low-
income households and middle-income households, as estimated with the
SAM price model, are 20.59% and 6.17%, respectively. In contrast, the impacts
of electricity, gas and water supply, and agriculture prices are minor, estimated
at 2.05% and 2.75%, respectively. This would indicate that special attention
should be given to compensatory mechanisms to minimize the adverse effects
on low-income and middle-income household groups.
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1. Introduction

In the past few decades, Saudi Arabia has enjoyed exponential
economic growth, powered by its substantial oil revenues. During
this period, rising oil revenues have allowed the Saudi government to
provide some goods and services at low prices. For instance,
electricity, fuel, and water are provided at low administered energy
prices. In recent years, Saudi Arabia's government has increased
domestic prices for some products and services to compensate for
lostincome as a result of international oil prices. According to official
data issued by the General Authority for Statistics (GASTAT), the
prices of 122 goods and services in Saudi Arabia rose year-on-year
until April 2020 (GASTAT, 2020). As a result of these price shocks, the
governmentis now struggling to implement compensatory measures,
mostly to offset part of the negative impact of product and service
prices on the poor.

Some of the prices of goods and services tend to have a more
considerable direct impact on consumers than others due to their
large share of total consumption. Consequently, it remains an open
question as to whether the effects of some products and services
prices are likely to be larger than others. It is also uncertain whether
upper-, lower-, or middle-class households are most likely to be
affected. Answering these questions may be essential for providing
guidance for policymakers discussing the compensatory measures
that governments could take to respond to these price increases.

This paper aims to provide a comparative assessment using the Saudi
SAM price multiplier framework. The objective is to determine the
potential impact on the cost of living for various Saudi households
that would follow from an increase in different product prices. This
analysis is essential in general but also for Saudi Arabia in particular.
Indeed, electricity, gas, and water prices have increased rapidly in
recent months in Saudi Arabia, and the population of the country has
been affected. Other sectors’ prices have also grown rapidly over the
last few years, with direct and indirect effects for consumers and
firms. The price shocks have manifested themselves as increases in
the price of gas at the pump as well as through price increases for
other goods and services such as kerosene, transport, and water
supply.

From a methodological viewpoint, this paper uses the SAM 2017 to
examine the effect of an exogenous increase of 50% in the prices of
the electricity, gas, water, manufacturing, agriculture, transport,
storage, and communications sectors on the cost of living for different

types of household.

A vital aspect of this paper is that it relies on the form of general
equilibrium models, namely, the SAM framework, instead of using an
input—output (I—0O) table. An SAM is mainly a data framework that
operates as a double-entry square matrix, recording payments (or
expenditures) in columns and receipts (or incomes) in rows for
transactions made by the various activities, commodities, and agents
in the economy. When SAMs are used as models to evaluate the effect
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of quantity or price shocks, they are naturally static models with fixed
technical coefficients (i.e., Leontief technology) and prices. The main
advantage of SAMs over 1-O tables is that data from household
surveys of consumption patterns and incomes can be integrated into
the analysis. This feature paves the way for study and analysis of the
details of different scenarios on different groups of households.

The objective here is to use a recent SAM for Saudi Arabia to assess
the potential impact of the increase in four sectors' prices on the cost
of living for the consumption basket of different household types. It
answers the following questions: 1. If the Saudi economy faces price
shocks, which sectors of the economy would be most affected? 2.
What would be the distributional consequences of these shocks on
households, given the patterns of consumption observed for
categories of Saudi households?

The structure of the paper is as follows: Section 2 reviews the
literature, Section 3 presents the SAM model for the impact of price
shocks, Section 4 deals with the database and empirical application,
Section 5 demonstrates policy scenarios and empirical results, and
Section 6 concludes the study and reflects on its potential extensions.

2. Literature Review

Investigations of the impacts of product price issues in developing
countries can be found in many areas of the literature, and they mostly
suggest that increases in commodity and service prices will increase
living costs and, ultimately, poverty levels. Various studies have
demonstrated this analysis (Alene et al., 2009; Becerril, 2010; Estrades
and Terra, 2012; Mcculloch, 2008; Rodriguez-Takeuchi and Imai, 2013;
Timmer, 2004; Warr, 2008; Wood et al., 2012).

This is mostly a consequence of low- and middle-income households
using most of their income for consumption. Additionally, global
price shock has a more significant impact on developing countries
than developed ones (Furceri et al., 2016).

There are several methods for analyzing the impact of an increase in
product price issue that have been applied in previous literature,
including econometric models, the I-O and SAM frameworks, and the
computable general equilibrium (CGE) model.

When using the econometric model (Alene et al., 2009; Alom, 2011;
Rodriguez-Takeuchi and Imai, 2013; Wood et al., 201 2), itis found
that an increase in product prices will contribute to a rise in the cost
of living and poverty. However, the disadvantage of the econometric
approach is mostly observed in the partial equilibrium model analysis
focusing on the impacts on specific sectors/variables, often ignoring
feedbacks and indirect effects from other sectors. In contrast with the
econometric model, the general equilibrium frameworks such as I—
O, SAM, and CGE can capture such responses and indirect effects
from other sectors, since they have critical features of the economy-
wide analysis. The analysis of sector price issues using the -0 and
SAM frameworks can be found in Lee (2002), Parra and Wodon
(2008), Saari et al. (2016), and Tlhalefang and Galebotswe (2013).

In the general equilibrium framework of I-0 and SAM, it was found
that the commodity and service price changes affect the cost of living
based on the difference in the cost of production (intermediate input)
and the shift in household purchasing power (final consumption).
Analysis of product price using a more advanced approach, such as
the CGE model, can be found in Estrades and Terra (2012), Warr
(2008), and Warr and Yusuf (2014). The main advantage of using the
CGE modelis thatit has both accounting and theoretical consistencies
instead of just the accounting consistency of the SAM. However, it
requires data preparation, including the estimation of various
parameter/elasticity values (Misdawita and Nugroho, 2019).

The SAM model can be seen as a simplified version of a general

equilibrium model, and this paper contributes to the existing
literature in several ways. First, this paper develops the customized
SAM 2017 for Saudi Arabia: the introduction of more specific sectors
helps the model analyze differentimpacts on the cost of living of price
shocks on each sector's product. Second, this paper uses the SAM
price. modelling perspective: the SAM model applies the price
multiplier and income distribution analysis developed by Parra and
Wodon (2008). Using the SAM to analyze price issues is still limited
because the framework is more commonly used with output
(quantity) multiplier analysis rather than price multiplier analysis.
This paper is expected to contribute to the limited literature on
analysis using SAM price modelling for Saudi Arabia. It also uses the
general equilibrium framework of the SAM; this framework has an
advantage over the partial equilibrium model, which can only focus
on the impacts of one sector and ignores feedbacks and indirect
effects from other sectors (Dwyer et al., 2006; Mahadevan et al.,
2017).

From an analytical perspective, SAMs have been used to study the
relationship between the distribution of income and economic
development (e.g., Keuning, 1996; Pyatt and Roe, 1977), growth
strategies in developing economies (e.g., Pyatt and Round, 1985;
Robinson, 1986), the breakdown of activity multipliers that shed light
on the circuits embracing the circular flow of income (e.g., Pyatt and
Round, 1985; Stone, 1981), and a combination of social,
environmental, technological, and economic issues (e.g., Alarcén et
al., 2000; Duchin, 1998; Khan, 1997; Resosudarmo and Thorbecke,
1996). Moreover, the SAM framework can be used for projections or
simulations from CGE models, which are increasingly used for
policymaking to calibrate the base year position, either implicitly or
explicitly.

In Saudi Arabia, however, most studies use econometric models
instead of SAM models to address economic effects. An example of
the most recent ones is Anwer et al. (2017), which presents an
analysis of the impacts of household electricity pricing policies in
addition to fuel price reforms and found that, when facing dynamic,
average-cost, or lifeline pricing, households respond by reducing
their use of electricity, lowering the generation level and the use of
natural gas by power utilities and making gas less of a constraint on
the entire energy system. The resulting reduced power demand also
tends to lower utilized power generation capacities. An additional
study by Atalla et al. (2017) considers gasoline price increases. It
estimates gasoline demand functions, and these are then used to
calculate the potential welfare implications of gasoline price
increases. The study found that a rise in administered energy prices in
Saudi Arabia would affect both consumers and producers across
several sectors and could have a significant positive impact on
welfare in the country.

Some studies have demonstrated the construction of SAM for Saudi
Arabia and use it to evaluate different policy scenarios. The most
recent one, developed by Althumairi (2021), documents the Saudi
SAM construction procedures and uses them to demonstrate the
impacts of the increase in domestic energy prices in 2016 to
compensate for the lost revenue from international oil prices
tumbling in preceding years. The study found that the SAM
production is expected to be the experimental basis for several future
studies for the local and global economy.

3. SAM Model for Impact of Price Shocks

Algebraically, an SAM represents the flow of transactions between
various sectors or institutions in an economy. The convention that is
used expresses the cell T; of the SAM as the value of outflows from
sector/institution j to sector/institution i. Some of the SAM model
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accounts have to be painstakingly exogenous (thatis, expenditures can
be set independent of income). This generally depends on the
simulation experiment's nature, but government, capital account, and
the rest of the world are often exogenous.

If nis the number of endogenous accounts and r-n7is the number of
exogenous accounts, summing the jth column of the SAM yields the

following:
=Ty ) Wy (1)

i=1 m=n+1
Y;means total expenditures of sector / and W, means total payments

to the mth exogenous account made by sector /i Let P; symbolize the
price of the good produced by sector j Q; the overall output (in
physical units) of sector / and s; the quantity of sector /s good (in
physical units) used by sector . Equation (2) can then be rewritten as

n r
P;Q; =Zpisij + Z PnSmj (2)
i1

m=n+1

and dividing both sides b;/ Q yields Equation (3):

n T
b= P;sij BySmj
! Q Q;

=1
Represent the physical, technical coefficients for the endogenous

3)

m=n+1

. ) Prms..

accounts as ¢;=s;/Q; for ~1,...n and define b; = Z;F,LHQ—"” as the
Jj

rate of total payments to exogenous accounts per physical unit of

sector /s output. Equation (4) can then be rewritten as

n
P = Zpicij +b;(4)
i=1

which indicates that the price of output of sector jis a weighted
average of the prices of goods sector jbuys, with weights assumed by
the physical, technical coefficients plus exogenous outflows per unit
of sector /s output. Using matrix representation, the resulting system
of price equations can be written as
P=C'P+B(5)

where C' is the transpose of C= [c;]. The system well-defined in
Equation (6) can be solved (under mild conditions [see ten Raa 2005,
Theorem 2.1]) as

P=(I-C)*+B(6)
which is acknowledged as the Leontief price formation model.

At first sight, this price model does not seem to be very useful because
the physical, technical coefficients are very rarely available. Instead,
value technical coefficients a; can be computed by dividing each cell in
T by the respective column sum. The matrix A= [a;] is usually referred
to as the technical coefficients matrix, where a;; = Zi—i’”] According
to Blair and Miller (1985), these value-based technical coefficients can
also be given a physical interpretation using “dollars’ worth of output”
as a physical quantity measure. Under this interpretation, because the
physical measure is equivalent to the monetary measure, all prices are
equal to 1. In physical terms, the technical coefficient a; represents the
dollar’s worth of sector /per each dollar’s worth of output of sector i
Equations (7) and (8) then become
P=AP+B(7)
and
P=(—-A)"'B=MB8)

One of the critical features of the SAM model is the constancy of the
technical coefficients implied by the excess capacity assumption for
all sectors/institutions. This means not only the endurance of the
physical, technical coefficients but also the constancy of the price

ratio (for details, see Miller and Blair (1985) or Moses (1974)):
AP = (I — A")'AB (9)

This means that the effect on prices of a change in the exogenous
payments per unit of output (or merely a change in exogenous per-
unit costs) is given by the inverse (multiplier) matrix M’ = (I — A") ™.
Because all prices are equal to 1, the absolute change in prices/costs
is precisely similar to the percentage change. The economic
interpretation of most of the prices in the model is straightforward.
The prices of activities can be understood as producer prices, the
prices of commodities as consumer prices, and the prices of
production factors as rental payments for their use. The price of
households can be understood as a cost of the living index because it
is calculated through a weighted average of all the goods bought
(inside and outside the household) plus tax payments. In this paper,
we consider government accounts, capital accounts, and the rest of
the world’s accounts to be exogenous. Because the shock studied is
an increase in the price of oil, which is usually either controlled by the
government or a function of international oil prices, we also set the
oil commodity account as exogenous, which means that one can
model the commodity oil as a supply-constrained commodity.

4, Database and Empirical Application

The 2017 SAM for Saudi Arabia is constructed using high-
quality official statistics. It includes 54 accounts: 18 production
activities, 18 commodities accounts, four factors of production (two
labor accounts: Saudi workers and non-Saudi workers; two capital
categories: capital and capital from oil), ten institutions (six
households types: low-income Saudi households, lower-middle-
income Saudi households, middle-income Saudi households, upper-
middle-income Saudi households, high-income Saudi households,
and non-Saudi households; two accounts of enterprises: public and
private enterprises; government; and the rest of the world), and four
other accounts (three for taxes and saving-investment accounts).
Figure 1 shows the dominance of crude petroleum and natural gas in
the Saudi economy as the share of aggregate value-added by sector
estimated at 41.2% among all sectors.

Figure 1. Share of aggregate value-added by sector
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Hesith and sociai work [ 2.3
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Real estale, renting, and business actvities [ <.
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Wholesale and retal rade, e epair of moter vebicles aad peesonsl housebod goods I 7.0
Construction [ 4.6
Electrieiy, gas, am wat 5
Other masutaciuring I 55
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Source: Saudi SAM, 2017

The technical coefficients of the macro-SAM in Table 1 give us an
overall picture of the macroeconomic profile of the Saudi Arabian
economy.

Table 1. Technical coefficients for the macro-SAM, Saudi Arabia 2017 (in percentages)

Activities | Commodities | Factors [Institutions |Capital Account|Rest of the World
Activities 0.00 0.76 0.00 0.00 0.00 0.00
Commodities 0.31 0.08 0.00 0.94 0.64 0.95
Labor 0.16 0.00 0.00 0.00 0.00 0.00
Capital 0.52 0.00 0.00 0.00 0.00 0.00
Households 0.00 0.00 1.00 0.53 0.05 0.03
Enterprises 0.00 0.00 1.00 0.24 0.04 0.02
Government 0.00 0.00 0.00 0.45 0.00 0.00
Capital Account 0.00 0.00 0.00 0.7 0.00 0.00
Rest of the World[ 0.00 0.15 0.00 0.14 0.27 0.00

Source: Saudi Macro-SAM, 2017.

The main objective of the SAM is organizing information about
economic and social structure. Through this organizing of data, the
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SAM offers a summary of the social and economic structure of the
country, since it provides a synoptic description of production
activities, composition, and use of household income, consumption,
saving, investment, and international trade. The SAM enables the
calculation of some useful economic structure indicators.

This section shows how an SAM is used to ascertain the most
important characteristics of an economy. The SAM gives us
information about the production structure, the composition of the
value-added by sector , income distribution, consumption and
savings habits, and the domestic economy's relationships with
overseas markets. Thus, the essential characteristics of Saudi Arabia's
economy can be inferred from the 2017 Saudi SAM.

The technical coefficients of the macro-SAM in Table 1 give us an
overall picture of the Saudi economy's macroeconomics profile.
Some 31% of the costs of production for activities are accounted for
by intermediate inputs, 16% by labor payments, and 52% by
payments to capital. The supply of commodities is satisfied at 76% by
the marketed domestic output, 7.78% by the marketing margins of
imported products, 0.39% by tariffs taxes, and 15.35% by imports.
Households spend 43% on final consumption, 45% in savings, and
13% on transfers to the rest of the world. The government spends
51% of its income purchasing goods and services, 4% on transfers to
households, 11.3% in savings, and 1% on transfers to the rest of the
world. Finally, exports represent 95% of the rest-of-the-world
account, 3% of external resources go to households, and 2.5% goes
to private enterprises.

Table 2. Sources of incomes and expenditures, Saudi SAM, 2017 (in percentages)

Source of income Expenditure category

P £ 5
R T T - PR
Type of household 2 s E I %n ; 2
K g g | &3 | & |22
G o = =

i 38 S
Low-income Saudi households 216 38.1 152 86.8 -24.4 132
Lower-middle-income Saudi households 457 432 10.4 80.1 7.8 12.2
Middle-income Saudi households 447 469 7.5 643 259 9.8
Upper-middle-income Saudi households 41.8 50.8 59 54.2 375 83
High-income Saudi households 19.2 748 31 283 67.3 43
Non-Saudi households 743 438 0 39.6 -21 60.4

Source: Saudi SAM, 2017.

Table 3: Expenditure categories of different household types, SAM 2017, technical coefficients

Low-income [Lower-middle-| Middle-  [Upper-middle] High-income
Sectors Saudi income Saudi [income Saudi income Saudi Saudi
I holds | h holds | h holds | h holds | h hold
Ag”““"ﬂ;ﬁgf{;"”g’ and 4.6% 3.8% 2.7% 1.9% 0.6%
Fishing 1.1% 0.9% 0.7% 0.5% 0.2%
Crude petrofeum 0.0% 0.0% 0.0% 0.0% 0.0%
and natural gas
Other mining and quarrying 0.1% 0.1% 0.2% 0.2% 0.1%
Petroleum refining 0.0% 0.0% 0.0% 0.0% 0.0%
Other manufacturing 372% 35.6% 27.9% 23.9% 12.3%
E'“‘”c"ys'ug;;l;"d water 33% 2.9% 21% 1.6% 0.7%
Construction 2.2% 1.9% 1.4% 1.0% 0.4%
Wholesale and retail trade,
repair of motor vehicles and 0.6% 0.7% 0.8% 0.9% 0.7%
personal household goods
Hotels and restaurants 5.3% 5.6% 4.6% 3.4% 1.5%
Transport, storage, and 5.8% 5.9% 4.7% 4.0% 18%
communications ) ) ) ) )
Financial intermediation 2.1% 2.7% 3.0% 3.4% 2.5%
RE‘L' estate, renting and 19.9% 17.2% 12.5% 9.4% 41%
usiness activities
Public admi ation and
defense, compulsory social 0.6% 0.7% 0.8% 0.9% 0.6%
security
Education 0.9% 1.3% 1.8% 1.5% 1.5%
Health and social work 1.0% 0.9% 0.9% 0.7% 0.4%
Other community, soclifl,and 11% 12% 11% 1.0% 0.6%
personal service activities
Private households with 0.9% 1.0% 0.8% 0.8% 0.5%
employed persons
Savings -24.4% 7.8% 25.9% 37.5% 67.0%

Source: Saudi SAM, 2017.

Table 2 and table 3 provides data on the sources of income and
expenditure of different household groups as well as their
expenditure patterns. For example, low-income groups receive
21.6% of their income from labor, 38.1% as payments from private
enterprises, and 15.2% as transfers from the government. They
consume most of their income, 86.6% of final consumption, and
13.2% of purchases from the rest of the world. The saving is -24.40%.

Table 3 shows the expenditure categories. Low-income groups spend
19.9% of their income on real estate, renting, and business activities,
while high-income groups spend only 4.1%.

5. Policy Scenarios and Empirical Results

Saudi Arabia is facing a period of significant economic and social
change following the government’s announcement of a new vision
for the next 15 years (Vision 2030, 2016). Part of this vision involves
price reform, which allows for prices to increase. It is expected that
this policy change will endorse greater efficiency in Saudi Arabia. For
instance, an increase in energy prices might reduce the fast growth in
domestic oil consumption. This paper, therefore, considers the
sector's price increase. It aims to ascertain the impact of increases of
50% for the following sectors: electricity, gas, water, manufacturing,
agriculture, hunting and forestry, transport, storage, and
communications. The assumptions for the price simulations are
described in Table 4.

Table 4. Policy simulation for price sectors

Simulation No. Tncrease of 50% in the prices of the following sectors:
T Electricity, gas, and water supply
2 Other manufacturing
3 Agriculture, hunting, and forestry
4 Transport, storage, and communications

The results of the four scenarios are detailed in Tables 5 and 6. They
are intended to simulate the impact of the increase in sector prices on
the cost of living for different types of households.

Table 5. Impact of an exogenous increase of 50% in the prices of electricity, gas, water,
manufacturing, agriculture, hunting and forestry, transport, storage, and communications (price

change)
Simulation [Simulation [Simulation [Simulation
Sector 1
Agriculture, hunting, and forestry 2.35 18.98 3.86 6.74
Fishing 2.85 27.41 276 11.04
Crude petroleum and natural gas 0.10 1.00 0.13 0.36
Mining and quarrying 213 19.46 1.85 6.47
Petroleum refining 1.73 13.05 1.98 4.82
Other manufacturing 273 17.01 7.52 8.66
Electricity, gas, and water supply 2.26 1854 1.76 6.47
Construction 3.09 29.92 2.90 8.25
Wholesale and retail trade, repair of motor vehicles, 357 1818 181 1154
and personal household goods
Hotels and restaurants 2.09 1514 3.18 4.97
Transport, storage, and communications 2.12 16.96 1.78 70.98
Financial intermediation 175 16.75 172 5.26
Real estate, renting, and business activities 2.06 17.44 2.09 5.23
Public admlnls[rano.n and dgfense, compulsory 277 2190 294 6.82
social security
Education 2.03 19.74 2.62 7.49
Health and social work 2.57 2315 2.15 6.79
Other community, social, and personal service 3.04 2018 268 740
activities
Private households with employed persons 1.33 14.09 172 419
Total (Producer Price Index) 2.25 18.27 2.45 6.86

Source: Simulations results using Saudi SAM 2017 price model, 2021.

Table 6. Impact on cost of living of a 50% increase in the prices of electricity, gas, water,
manufacturing, agriculture, hunting and forestry, transport, storage, and communications

Household type Change in cost of Tiving
Simulation T | Simulation 2 | Simulation 3 | Simulation 4
Low-income Saudi households 3.28 30.38 453 8.99
Lower-m}:ddle-mcome Saudi 588 28.02 391 8.48
ouseholds
Middle-income Saudi households 2.21 2234 2.99 6.80
Upper-middle income Saudi 178 19.05 234 576
households
High-income Saudi households 0.87 9.92 1.05 2.87
Non-Saudi households 1.31 13.86 1.69 412
Total (CPI) 2.05 20.59 2.75 6.17

Source: Simulation results using Saudi SAM 2017 price model, 2021.

The scenarios simulate the impact of a 50% increase in sector prices
on the cost of living for different household types. The activities most
affected by the rise in price are the “manufacturing”,” transport,
storage, and communications” sectors. The total potential effect is
extensive, with the producer price index potentially increasing

18.27% and 6.86%, respectively, following the price shock.

This means that for every 1% increase in these activities' price, the
producer price index rises 0.37% and 0.14%, respectively.

The overallincrease in the cost of living to households is estimated at
20.59% and 6.17%, respectively.

The aggregate increase in the cost of living is lower than the increases
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for lower-, lower-middle-, and middle-income households. This is
because of the large share of these households’ categories in
aggregate household expenditures.

In contrast, the potential impacts of electricity, gas, and water supply
and agriculture, hunting, and forestry prices are minor. When these
sectors' prices increase, the producer price index potentially rises 2.25%
and 2.45%, respectively, following the price shock.

This means that for every 1% increase in these activities' prices, the
producer price index rises 0.045% and 0.049%, respectively.

The overall increase in the cost of living to households is estimated at
2.05% and 2.75%, respectively.

The aggregate increase in the cost of living is lower than the increases
for lower-income, lower-middle-, and middle-income households.
This is because of the large share of those households’ categories in
aggregate household expenditures.

The results suggest that the impact of the manufacturing, transport,
storage, and communications sectors’ price increases on household
expenditure could be enormous. Households spent 42.91% and
6.91% of their total consumption on these sectors’ products.
Moreover, manufacturing, transport, and communications products
are used in many sectors of the economy, which means that the
multiplier of indirect effect is enormous.

In Table 6, the simulation for “other manufacturing sector” is much
higher than that for “other sector.” This result is not surprising: the
reason behind it is that households spent 42.91% of their
consumption on manufacturing goods. In comparison, the share of
aggregate household expenditure for the “electricity, gas, water”,
“agriculture, hunting and forestry”, “transport, storage, and
communications” sectors are minor: households spent only 3.11%,
3.85%, and 6.91%, respectively, on these.

Two findings stand out. First, for all simulations, low-income and
middle-income households are more likely to face a more significant
impact because of an increase in prices. Second, the larger
consumption share devoted to manufacturing, transport, and
communications products makes the shock more meaningful for
households. Itappears that low- and middle-income households tend
to devote a higher proportion of their total income to consumption.

6. Conclusion

This paper has used a simple SAM-price-model approach to examine
the impact of high price shocks on producer and consumer prices and
household living expenses for various household categories in Saudi
Arabia. In other words, if the Saudi economy faces price shocks, the
paper analyzes which sectors of the economy would be most affected
and what the distributional implications of these shocks on
households would be, given the patterns of consumption observed
for lower- and middle-income households as opposed to higher-
income households. At least two crucial results stand out from the
analysis. First, while the impact of an increase in the overall level of
prices for electricity, gas, water, agriculture, and hunting and forestry
would have a negative effect on the cost of living for households, the
impact of an increase in manufacturing, transport, storage, and
communications prices could be larger than the influence of other
sectors’ prices. It is estimated that the potential impacts of
“manufacturing”, “transport, storage, and communications” price
shocks are high. For a 50% increase in prices, the overall increase in
the cost of living for households, as estimated with the SAM price
model, is 20.59% and 6.17%, respectively, while the impacts of
electricity, gas, water, agriculture, and hunting and forestry prices are
minor. Second, if one looks at the effects of price increases for various
sectors, the differences in increases in the cost of living for various

households are quite different. Low-income and middle-income
households are likely to be more affected by price hikes than
wealthier households. This would suggest that special attention
should be given to compensatory mechanisms.

The results of this analysis provide some pointers and stylized facts
that are worth considering when implementing policies that aim to
offset part of the negative impact of higher prices for the population.

Although the paper gives details based on the Saudi SAM with a
multi-sectoral framework, it is still limited in representing new
elements, such as the level of aggregation for the energy sector as a
dominated sector of the economy. Therefore, future studies in Saudi
Arabia should focus more on disaggregation levels of the oil and
manufacturing sectors. In addition, more focus should be given to the
disaggregation levels of household types.

Biography
Imtithal A. Althumairi

Department of Economics, College of Business Administration, King Saud University,
Riyadh, Saudi Arabia, 00966554225988, thumairi@ksu.edu.sa.

Dr. Althumairi is a York graduate, Saudi associate professor, former
advisor to the Minister of Economy and Planning, and an economic
expert at the same Ministry. She specializes in economic and strategic
planning, economic reports, general equilibrium models, input—
output models, social accounting matrices, risk analysis and
investment opportunities, economic policy analysis, fiscal policies,
foreign trade, and analysis of the Saudi economy. She is an active
writer. She has written three books and won numerous awards for
excellence. She has many years of experience working in academia
and performing consulting work in various ministries.

ORCID: 0000-0001-5511-402X.
Website: https://fac.ksu.edu.sa/thumairi/home.

References

Alarcén, ., Heemst, |.V., and Jong, N. (2000). Extending the SAM with social
and environmental indicators: An application to Bolivia. Fconomic
Systems Research, 12(4), 473—96.

Alene, A.D., Menkir, A, Ajala, S.0., Badu-Apraku, B., Olanrewaju, AS., and
Manyong, V.M. (2009). The economic and poverty impacts of
maize research in West and Central Africa. Agricultural Economics,
40(5), 535-50.

Alom, F. (2011). Economic effects of oil and food price shocks in Asia and
Pacific countries: An application of the SVAR model. In: 7he 2077
Conference New Zealand Agricultural and Resources Economics
Society, Nelson, New Zealand, 25—-26/08/2011.

Althumairi, LA. (2021). Constructing a social accounting matrix for Saudi
Arabia: Sources and methods. Applied Economics Journal. DOI:
10.1080/00036846.2021.1883528.

Anwer, M., and Matar, W. (2017). Reforming industrial fuel and residential
electricity prices in Saudi Arabia. £Fnergy Policy, 109(n/a), 747—56.

Atalla, T.N., Gasim, AA,, and Hunt, L.C. (2018). Gasoline demand, pricing
policy and social welfare in Saudi Arabia. Energy Policy, 114(n/a),
123-33.

Becerril, J.A. (2010). The impact of improved maize varieties on poverty in
Mexico: A propensity score-matching approach. World
Development, 38(7), 1024—35.

Duchin, F. (1998). Structural economics: Measuring changes in technolog,
lifestyles, and the environment. Oxford: Oxford University Press.

Dwyer, L., Forsyth, P., and Spurr, R. (2006). Assessing the economic impacts
of events: A computable general equilibrium approach. fournal of
Travel Research, 45(1), 59—66.

Estrades, C., and Terra, M. (2012). Commodity prices, trade, and poverty in
Uruguay. Food Policy, 37(1), 58—66.

Furceri, D., Loungani, P., Simon, ], and Wachter, S. (2016). Global food prices
and domestic inflation: Some cross-country evidence. Oxford
Economic Papers, 68(3), 665—87.

GASTAT. (2020). Annual average Consumer Price Index 2020. Saudi Arabia:
General Authority for Statistics.

Althumairi, . A. (2021). Impacts of price shocks: Price modelling analysis for Saudi sectors. The Scientific Journal of King Faisal University: Humanities and Management Sciences, 22(2), 370—5. DOI: 10.37575/h/mng/210013


https://fac.ksu.edu.sa/thumairi/home
https://doi.org/10.1080/00036846.2021.1883528

375

Keuning, S.J. (1996). Accounting for economic developmenr and social
change. Amsterdam: 10S Press.

Khan, H. (1997). Technology, energy and development: The South Korean
transition. Cheltenham, UK & Lyme, US: Edward Elgar Publishing
Ltd.

Lee, C. (2002). The impact of intermediate input price changes on food
prices: An analysis of from the from-the-ground-upeffects. Journal
of Agribusiness, 20(1), 85—102.

Mahadevan, R, Amir, H., and Nugroho, A. (2017). Regional impacts of
tourism led growth on poverty and income inequality: A dynamic

eneral equilibrium analysis for Indonesia. 7ourism Economics,
23(3), 614—31.

Mcculloch, N. (2008). Rice prices and poverty in Indonesia. Bulletin of
Indonesian Economic Studies, 44(1), 45—64.

Misdawita, Hartono, D., and Nugroho, A. (2019). Impacts of food prices on
the economy: Social accounting matrix and microsimulation
approach in Indonesia. Review of Urban and Regional
Development Studies, 31(2), 137—54.

Parra, J.C., and Wodon, Q.T. (2008). Comparing the impact of food and
energy price shocks on consumers: A social accounting matrix
analysis for Ghana. Policy Research Working Paper, n/a(4741), 1—
23.DOI: 10.1596/1813-9450-4741.

Pyatt, GA., and Roe, AR. (1977). Social accounting for development
planning with special reference to Sri Lanka. Cambridge, UK:
Cambridge University Press.

Pyatt, G.A., and Round, ).I. (1985). Social accounting matrices: A basis for
planning. Washington, US: World Bank.

Resosudarmo, B., and Thorbecke, E. (1996). The impact of environmental
policies on household incomes for different socio-economic
classes: The case of air pollutants in Indonesia. Fcological
Economics,17(2), 83—4.

Robinson, S. (1986). Multisectoral Models of Developing Countries: A
survey. University of California, Berkeley, California: Department
of Agricultural and Resource Economics.

Rodriguez-Takeuchi, L., and Imai, K.S. (2013). Food price surges and poverty
in urban Colombia: New evidence from household survey data.
Food Policy, 43(n/a), 227-36.

Saari, M.Y., Dietzenbacher, E., and Los, B. (2016). The impacts of petroleum
price fluctuations on income distribution across ethnic groups in
Malaysia. £cological Economics, 130(10), 25—36.

Stone, R. (1981). Aspects of economic and social modelling. Geneva: Libraire
Droz.

Timmer, P. (2004). Food security in Indonesia: Current challenges and the
long run outlook. SSRN Electronic Journal, n/a(48), 1-22.
Tlhalefang, J., and Galebotswe, O. (2013). Welfare effects of higher energy
and food prices in Botswana: A SAM price multiplier analysis.

Botswana Journal of Economics, 11(15), 21-31.

Saudi Vision 2030 (2016). Saudi Vision 2030. Available at
http://vision2030.gov.sa/sites/default/files/report/Saudi_
Vision2030_EN_0.pdf (accessed 20/01/2021).

Warr, P. (2008). World food prices and poverty incidence in a food exporting
country: A multihousehold general equilibrium analysis for
Thailand. Agricultural Economics, 39(1), 525—37.

Warr, P., and Yusuf, A. (2014). World food prices and poverty in Indonesia.
Australian Journal of Agricultural and Resource Economics, 58(1),
1-21.

Wood, B.D., Nelson, C.H., and Nogueira, L. (2012). Poverty effects of food
price escalation: The importance of substitution effects in Mexican
households. Food Policy, 37(1), 77—85.

Althumairi, . A. (2021). Impacts of price shocks: Price modelling analysis for Saudi sectors. The Scientific Journal of King Faisal University: Humanities and Management Sciences, 22(2), 370—5. DOI: 10.37575/h/mng/210013


https://doi.org/10.1596/1813-9450-4741

