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if accepted for publication, may not be published
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illustrations, and references should be presented on separate
sheets with their proper text position indicated.

2 — Abstracts:

Manuscripts for articles review articles, and brief articles
require that both Arabic and English abstracts, using not
more than 200 words in each version, be submitted with the
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3 - Tables and other illustrations:

Table, figures, charts, graphs and plates should be
planned to fit the Journals page size (12.5 cmx18cm). Line
drawings are to be presented on high quality tracing paper
using black India ink. Copies are not permitted for use as
originals. Line quality is required to be uniform, distinct,
and in proportion to the illustration. Photographs may be
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Identifying the Key Sectors for the Saudi Economy: A Social
Accounting Matrix Multiplier Approach

Imtithal A. Althumairi®
Department of Economics, College of Business Administration, King Saud University
Email: thumairi@ksu.edu.sa
Abstract

This study aims to identify the key and leading productive sectors
of the Saudi economy using the social accounting matrix (SAM)
multiplier approach. An analysis of matrix multipliers allows the
identification of backward and forward linkages between different sectors
of the Saudi economy, and hence the key and leading sectors based on
the greater value of those linkages. The study identified four key and
leading sectors of the Saudi economy with significant backward and
forward linkages: manufacturing, wholesale and retail, transport,
communications and storage, real estate, renting, and business activities.
Although the crude oil and natural gas sector is the largest in Saudi
Arabia, accounting for about 50 percent of the economy's GDP, the
backward and forward linkages are weak. Using the sector weight
methodology in total production share, the crude oil and natural gas
sector has moved from its position as a weak sector to a key sector. The
real estate, renting, and business activities sector have moved from being
a key sector to be backward sector-oriented. The results are useful and
essential because they provide a better understanding of how the impact
of investing within a complex economic structure. In doing so, it helps
decision-makers and policymakers to identify priorities with the most

significant positive impact on the economy.

Keywords: social accounting matrix; accounting multipliers; key sectors; Saudi
Arabian economy

JEL Codes: E01; E16; C82

*
Associate Professor.
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Identifying the Key Sectors for the Saudi Economy:
A Social Accounting Matrix Multiplier Approach

1. Introduction

The determination of the leading sectors of the economy is of
great importance because it helps in allocating resources and setting
development priorities. In a general term, key sectors analysis aims at
identifying and quantifying the economic impact of a sector in a
specified economy. In an interdependent economy, a sector is linked
to other sectors by its backward and forward linkages. The backward
linkage (BL) analyses the effect of a change in the final demand of a
specific sector on the economy’s total production. In contrast, the
forward linkage (FL) values the effect that a global change in the final
demand of all sectors has on the production of a specific sector.
Through these linkages, it is possible to determine the key productive
sectors in an economy. Those sectors, supported by generating a high
multiplier and stimulating effect on production, can design strategies
for development as part of the economic policy (Chenery and
Watanabe 1958; Rasmussen 1956).

The objective of this paper is to develop a coherent approach
to identify the key sectors for the Saudi economy. For this purpose, a
social accounting matrix for the Saudi economy is constructed and

used in the SAM multiplies approach to calculate the backward and
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forward linkages of the production sectors in the Saudi economy.
Such analysis provides a useful tool to identify and quantify the
structural features of an economy in terms of productive backward and
forward linkage indices, which are estimated from the accounting

multipliers.

Several measures and methodologies of varying complications
have been discussed in the literature, from multiplier calculations to
extraction methods. These two approaches have been debated, and
researchers based their selection on each method’s properties and the
information content (Miller and Lahr 2001, Rasmussen 1956; Chenery
and Watanabe 1958). Most of these models focus exclusively on the
interdependence effects that result from an input-output structure of
the economy. Unfortunately, using input-output tables (IOTs) fails to
catch critical links further than the interindustry ones. The productive
sector role is producing, generating, and distributing income among
primary factors and households because of production. Therefore,
when measuring a sector’s role, the income-generating process should
not be omitted if we want to shed light on the sector’s actual economic
impact. An appropriate way to make the missing income links explicit
is to use the SAM technique (Dietzenbacher 1997).

The importance of the methodology used in this paper reflects
the originality attempt by empirically applying the SAM multipliers to
detect the key sectors in the Saudi economy. The advantages of this

approach include two facts. Firstly, it combined the traditional system
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based on building backward and forward linkage indicators with more
modern detection models. Secondly, Saudi SAM is the database used
instead of 10Ts, to determine those indicators since SAM database

reflects the complete circular flow of income.

The contribution of this paper consists of extending key sector
analysis from an Input-Output approach to a SAM framework. The
method uses the Social Accounting Matrix since it reflects the effects
derived from the circular flow of income. Therefore, it allows for
reaching more precise conclusions, especially concerning the
weighted key sectors. The results of this study can be essential to
provide information to help policymakers in achieving a more
insightful design of industrial and development policies that may

affect the economy as a whole.

Saudi Arabia embraces around 18 percent of the world’s
proven petroleum reserves and ranks as the largest exporter of
petroleum. The crude petroleum and natural gas sector accounts for
about 50 percent of gross domestic product and about 70 percent of
export earnings (OPEC, 2020). The performance of the other sectors
in Saudi Arabia’s economy has also shown notable success. A better
understanding of how an injection runs within the economy through

detecting key sectors can help improve policy decisions.

The Kingdom’s Vision 2030, announced by Saudi Arabia on
April 25, 2016, creates a great interest in identifying the leading
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sectors of the economy that could drive its growth and sustainable
development process. Thus, this study paves the way for more
profound discoveries of economic realities and the expected impacts
of different sectors. It will, therefore, contribute to knowing what
priorities the government must take and to channel resources to the
sectors that contribute the most to growth in the local economy.

The rest of this paper is structured as follows. Section 2
reviews the literature. Section 3 presents the model for the detection of
key sectors. Section 4 deals with the database and empirical
application. Section 5 concludes and demonstrates the scope for the

potential extensions of the study.
2. Literature review
2.1 Theoretical background

The IOT approach, established by Leontief (1941), presents
the interdependence between industries (purchase of primary inputs),
value-added, and industry sales to final demand (private and public
consumption and exports). The approach allows structural analyses of
the composition of the economy and production systems. The 10T
framework is a partial representation of the economic flow of income
as it excludes payments of factors to institutions, inter-institutional

transfers, and savings.

In contrast, SAMs are databases representing all the economic
transactions of an economy. SAMs were first used by Stone (1962)
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and Pyatt (1977). These databases contain information on economic
agents, such as producers, consumers, government, foreign accounts,
and productive factors. A SAM includes all the transactions between
productive factors and components of final demand, thereby
expanding the information provided by IOTs and completing the
circular flow of income in a square matrix. SAMs are vital databases
for quantitative models (e.g., SAM linear models and Computable
General Equilibrium models). Besides their statistical content, SAMs
are a useful tool to evaluate policy interventions in national or
regional frameworks. In a SAM, each account is represented by a row
and a corresponding column. By convention, rows show sources of
income and columns the corresponding expenditures. Income must
equal expenditure for each account; thus, the vector of column sums
(expenditures) must equal the vector of row sums (income). The SAM
structure is flexible and can take different forms depending on the
scope of the study. The number of accounts can vary, and they may be
disaggregated. The disaggregation and the order of the different
accounts depending on the model that will be built with the SAM and
its implementation, with greater emphasis on those accounts that will

be analyzed.
2.2 Applied work

A Social Accounting Matrix (SAM) can build up different
models in a well-behaved way for structural and policy analysis. For
instance, since the end of the 1970s, Taylor (1979, 1983, 1990, 1994,
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and 2004) has utilized a SAM framework in developing his
structuralist analysis. Pyatt and Round (1979) distinguish between
accounting and fixed-price or incremental multipliers obtained
directly from a SAM and a fixed price model. Thorbecke (1985)
considers two generations of models according to the linearity or
nonlinearity of the accounting structure into the SAMs. Robinson and
Roland-Holst (1990) distinguish between fixed coefficient, linear
multiplier models, and CGE (computable general equilibrium)
multiplier models or Jacobian multipliers. Jansen and Vos (1997) use
advanced social accounting techniques and explicit modeling of the
economic behavior of institutional sectors, including CGE models, to
compare the effects of the external finance on the structural
adjustment for different developing countries. The latest development
in these lines of research is given by Round (1999, 2003), Robinson et
al. (1999), and Colatei and Round (2000).

Backward (BW) linkages, for example, are calculated from the
Leontief inverse while forward linkages (FW) use the inverse matrix
from the Ghosh model. Whereas the Leontief model has a clear
technological interpretation deep-rooted in production theory, the
Ghosh model lacked an equivalent embedding in standard micro
theory until Dietzenbacher (1997) recommended interpreting the
model as a price model. Accordingly, more conceptual credit has been
given to BW linkages than FW linkages since only the earlier were
believed to trace the ripple effects implicit in the underlying

technology. The concepts of backward and forward linkages started
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with Chenery and Watanabe (1958), Rasmussen (1956) and were
additionally developed by many researchers such as Schultz (1977),
Sonis et al. (1995, 1997), and Dietzenbacher (2002).

Beyond this, several papers discuss and develop further the
SAM concept and models in recent years. For example, (Flores and
Alvarez, 2020) presented an applied analysis of the Andalusian
economy. They concluded that key sectors of the economy would be
determined by both classical approaches and alternative ones like the
Hypothetical Extraction Method or the Multiplier Product Matrix and
its landscape. The results of there study showed stability in those
sectors with a higher impact in the economy and lack of new sectors
with relevant ability to generate push and pull effects simultaneously
in the economy. Another example, (Cardenete, Boulangerand
Delgado, 2014) presented a case study of Spain based on a Social
Accounting Matrix. They developed a coherent approach to describe
the agri-food and other bio-based accounts in the European Union.
The analysis of multipliers allows identifying backward and forward
linkages, key sectors, and employment multipliers of the Spanish
economy. This analysis helps better to understand the extended

agri-food account’s economic linkages.

Besides, (Henry and Velazquez, 2017) introduced a new
concept and developed the traditional methodology of social
accounting by building a Financial Social Accounting Matrix (FSAM)

and a corresponding Satellite Asset—Liability Matrix for Spain. It was
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the first FSAM for the Spanish economy. The objective was to
provide new tools to deepen the analysis of the financial sector and the
determinants of financial vulnerability associated with interactions
with other sectors of the economy. The results can give a structural
path analysis grounded in the FSAM multiplier to identify the main
paths through which financial shocks are transmitted.

In Saudi Arabia, however, most of the studies use input-output
(10) models instead of SAM models to address the economic effects.
The most recent ones, for instance, (Harvalant, D., and Soytas, M.,
2020) which introduces an approach that combines macroeconomic
forecasts with the RAS method to produce long-term projections of
input-output tables (IOTs), with an emphasis on key targets of Saudi
Vision 2030. The methodology of the input-output framework is high
sectoral granularity, allowing to capture the impacts of adjustments to
final demand or government policies concerning individual sectors.
The study approach enables the introduction of different growth paths
for the main variables so that Vision 2030’s transformation plan is
reflected appropriately in the projected IOTs. The results of the study
indicated that Saudi Vision 2030 policies are expected to have a
substantial impact on the Saudi economy, underlining the need for an
adequate and flexible tool for projecting and evaluating structural

adjustments in the economy.

An additional study by (Althumairi, 2020) uses the social

accounting matrix to build a computable general equilibrium model to
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assess the exchange rate options for the economy of Saudi Arabia. The
methodology uses the Dynamic Multi-Sectors Computable General
Equilibrium Model for the case of Saudi Arabia to evaluate policy
options and assess policy changes. Several policy scenarios were used
to examine the best policy options. The results specify that a fixed real
exchange rate quite effectively can isolate the domestic economy from

international price fluctuations.
3. Models for the detection of key sectors

The study uses the social accounting matrix (SAM) multiplier
approach to identify the key and leading productive sectors of the
Saudi economy. The analysis of matrix multipliers allows the
identification of backward and forward linkages between different
sectors of the Saudi economy, and hence the key and leading sectors

based on the greater value of those linkages

The forward linkage (in percentage terms) of sector |
quantifies the change in income in sector j, relative to the average
change in the economy, caused by a unitary injection in the final
demand of all sectors. If the forward linkage for sector j is greater than
100%, the change in sector j’s income is greater than the average
income changes in the economy after a unitary injection in all sectors.
On the other hand, the backward linkage of sector j quantifies the
change in economy-wide income, relative to the average change in the

economy, caused by a unitary injection in the final sector j. A key
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sector is typically defined as one with both backward and forward
linkages greater than one. A sector with backward (forward) linkages
greater than one, and forward (backward) linkages less than one, is
called backward (forward) oriented. If none of the linkages is higher

than one, the sector is called weak.

Two approaches are commonly used for measuring the role
that an account plays within the economy, the so-called traditional
method, and the hypothetical extraction method. The hypothetical
extraction method values the importance of an account by analyzing
the consequences derived from its elimination (Miller and Lahr 2001).
This methodology was first applied by Paelinck et al. (1965),
improved and refined by Strassert (1968), Schultz (1977), Cella
(1984), Clements (1990), Heimler (1991), and Dietzenbacher (1992).

The traditional method involves measuring multiplier effects
based on estimated square multiplier matrices (Rasmussen 1956;
Chenery & Watanabe 1958). Sophisticated as they may be, multiplier
effects can be seen as the average ripple effects of a given economic
structure. Once a multiplier matrix has been estimated, cells in
columns and rows provide information on the bilateral linkage
between each possible pair of accounts. By aggregating and averaging
the entries in columns or rows, a hierarchy of accounts can be
recognized according to the impact that an inflow in a specified
account will transfer, on average, to the companion accounts through

the mechanism of mutual economic interdependency. In the multiplier
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approach, all transmitted effects are quantified in terms of a hierarchy
of positive contributions to output. Henceforth, key sector analysis
makes it possible to extract the main tendencies in the behavior of an
economy and to develop the corresponding structural view of it. For
this purpose, all accounts of an economy can be ranked according to a
hierarchy derived from two types of indexes: a backward linkage (BL)
and a forward linkage (FL), obtained from Saudi SAM. The BL
indicator analyzes the effect of an account’s final demand on the rest
of the economy. The FL indicator evaluates the impact of a joint
change in the final demand of all accounts on the production of a
specific account (Dietzenbacher 1997). From these indicators, it is
possible to determine the key sectors of an economy. Key sectors,
because they generate a high multiplier and fostering effect on
production, make it possible to design policies and development
strategies based upon the most relevant accounts of an economy.

To calculate these two indicators, we use the Leontief inverse
M= (I - A) %, where each element mjj in M is a Leontief multiplier and
shows the total amount of output. It depicts the output requirements
that account i must produce to increase by one unit the final demand
of account j and, in the reverse case, inputs requirements of account i

to produce one unit by account j.

Following Rasmussen (1956), we can obtain aggregated multipliers by

columns and rows:

(13)



Althumairi, Imtithal, Identifying the Key Sectors for the Saudi Economy

M] = Zml] ] = 1, 2, ...... n (1)
i=1
n
Ml-=Zml-j i:1,2, ...... n (2)
=1

These multipliers allow us to identify backward and forward
effects between the different accounts in the economy. After that, we

can calculate key sector indicators as follows:

M.

BL; = —’ 3)
H 7=1ml]
M;
FLj = ———— (4)
- i=1 ml]

n

The normalization of these indexes enables us to compare
between different accounts. A more significant value (or lower) shows
that this account will have bigger backward or forward effects (or

lower) than the average of the rest of the economic accounts.

Weight linkages: The Hirschman-Rasmussen indices do not consider
the relative importance of each sector in terms of GDP, final demand,
or total production. This paper adopted the use of total production
shares to compute weighted linkages indices as follows: Let ai be
sector i’s total production share; the weighted sums of the i-th row and

column of the inverse matrix are given by:
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n

WM] = Z o m;; (5)
i=1
n

WMi = Z OC]- m;; (6)
=1

The weighted backward and forward linkage indices can be

written as:
WM,
WBL; = ————— 7
o 2j=14 mij
WM,
WFLj=7——— (8
- Xi=q i mij

A unitary injection in sector k will cause a change in income
across other sectors in the amounts indicated by the j-th row of the
inverse matrix. These changes can be separated into self-induced and

non-self-induced, adding up to one.
4. Database and empirical application

To calculate the Backward and Forward linkages of productive
sectors, a Social Accounting Matrix (SAM) is constructed for the
Saudi economy using high-quality official statisticss SAM is a

double-entry bookkeeping table, which can be used to display national

! Note: the cross-sectors technical coefficients are given in Appendix A.
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income and product, inter-industry flows, flows of funds, and other
combined sets of accounts.

As Stone (1962) indicated, a SAM is an efficient and
transparent square matrix that presents a circular income flow of an
economy. Each row and column in the matrix show the resources and
uses of an account; accounts represent industries, factors income
(labor and capital), institutions, tax instruments. In the SAM, total
resources (income) equals total uses (expenditures) for each account.
Table 1 shows the structure of the SAM of Saudi Arabia employed in
this study. Rows represent income, and columns represent uses of
income. Distribution and income spending transactions appear in the
cells. Every account draws its income from production, primary
factors, resident sectors, and the foreign sector; every account uses the
income to finance production, resident sectors, the capital account,
and the foreign sector. The information in a SAM can be used to
develop a SAM model such as the multiplier approach and the

forward and backward linkages.

Backward and forward linkages are descriptive measures of
the economic interdependence of accounts within a SAM. Accounts
with strong backward and forward linkages are termed as key sectors
and play an essential role in the development policy of a country. The
methodology reported in section 3 has been applied to the Saudi SAM

to calculate backward linkages (BL) and forward linkages (FL).

A key sector is an account in which backward and forward

(16)
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effects are higher than one. The simulation in this paper performed
using SAM software (Parra & Wodon 2009).

The upper left corner of the Figurel contains key sectors with
backward and forward linkages throughout the economy. The upper
right corner has the forward-oriented sectors. Moving downward in
the figure, we find sectors with backward linkage effects on the rest of
the economy and, at the bottom in the right, sectors with no or limited

overall linkage impacts.

For understanding the current situation of the economy, Figure
2 shows the results after weighting the coefficients in the inverse,
based on their total production shares. This methodology determines
the weighted backward and forward linkages. This weighting by

sectoral size shows the current overall importance of different sectors.

The simulation procedure proceeded to calculate the Backward
and Forward linkages that correspond to each activity sector. The
study presents the detected productive key sectors, which are shown in
Table 1. The first simulation presents the key sectors that have been
detected from the traditional SAM multipliers. Moreover, the study
uses the weighted forward and backward linkages in Table 2, which
reflect the relative importance of each sector in terms of GDP, final
demand, or total production. The detailed information can be found in
Appendix B. These  weighted linkages are used to calculate
equations (5-8).

(17)
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Table 1. Backward and Forward linkages

Backward Forward
NO. SAM Code SAM Sectors Linkages Linkages
Activities

1 A-AGRI Agriculture, hunting and forestry 112 0.49
2 A-FISH Fishing 115 0.33
3 A-COIL Crude Petroleum & Natural Gas 0.54 0.74
4 A-MINI other Mining and quarrying 1.10 0.29
5 A-REFI Petroleum Refining 1.07 0.56
6 A-OMAN Other Manufacturing 1.15 1.36
7 A-ELWG Electricity, gas and Water supply 111 0.56
8 A-CONS Construction 113 0.72
9 A-WTRD Wholesale and retail trade, repair of motor vehicles and personal household goods 1.15 1.28
10 A-HORS Hotels and restaurants 1.07 0.54
11 ATRAN Transport, storage and communications 1.16 1.20
12 AFINA Financial intermediation 1.16 0.90
13 A-REAL Real estate, renting and business activities 1.10 1.13
14 A-PADM Public administration and defence, compulsory social security 111 0.46
15  A-EDUC Education 1.08 0.49
16  A-HLTH Health and social work 1.09 0.47
17 A-OSER Other community, social and personal service activities 113 0.44
18 APRIV Private households with employed persons 0.93 0.40
Minimum 0.54 0.29
Maximum 1.16 1.36

Source: The General Authority for Statistics (GAStat) data, and author's calculations based on Saudi SAM Multiplier,

2020.
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Figure 1. Backward and Forward linkages
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Table 2. Weighted Backward and Forward linkages

Weighted Weighted
Backward Forward
NO. SAM Code SAM Sectors Linkages Linkages
Activities

1 A-AGRI Agriculture, hunting and forestry 1.19 0.33
2 A-FISH Fishing 1.16 0.04
3 A-COIL Crude Petroleum & Natural Gas 1.03 1.83
4 A-MINI other Mining and quarrying 1.18 0.06
5 A-REFI Petroleum Refining 125 041
6 A-OMAN Other Manufacturing 1.30 1.70
7 A-ELWG Electricity, gas and Water supply 1.16 0.32
8 A-CONS Construction 120 0.75
9 A-WTRD Wholesale and retail trade 1.20 1.32
10  A-HORS Hotels and restaurants 1.09 0.29
11 ATRAN Transport, storage and communications 122 112
12 A-FINA Financial intermediation 1.14 0.65
13 AREAL Real estate, renting and business activities 121 0.94
14 A-PADM Public administration and defence, compulsory social security 1.03 0.45
15 A-EDUC Education 0.97 0.39
16 A-HLTH Health and social work 0.99 0.26
17 A-OSER Other community, social and personal service activities 1.02 0.15
18 A-PRIV Private households with employed persons 0.57 0.07

Minimum 0.57 0.04

Maximum 1.30 1.83

Source: The General Authority for Statistics (GAStat) data, and author's calculations based on Saudi SAM Multiplier,
2020.

Note: full details of the relative importance of each sector in terms of GDP, final demand, or total production considered
when calculating the weighted backward and forward linkages. Please find the information in Appendix B.
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Figure 2. Weighted Backward and Forward linkages
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The above tables summarize the results gained from applying a
SAM database assembled for the Saudi economy. Table 1 shows the
Backward and Forward linkages for the 18 production sectors. On the
calculation of this methodology, there are four key sectors in the Saudi
economy. These sectors are manufacturing, wholesale and retail trade,
transport, storage, and communications, and real estate, renting, and
business activities. The result means that an increase in the final
demand of these sectors output will have a significant impact on
sectors that supply inputs in the production of these sectors’ output.
Figure 1 indicates that most of the other sectors have backward
linkages. They are as following: Agriculture, hunting and forestry,
Fishing, other Mining and quarrying, Petroleum Refining, Electricity,
Gas and Water supply, Construction, Hotels and restaurants, Financial
intermediation, Public administration and defense, compulsory social
security, Education, Health and social work, and Other community,

social and personal service activities.

Table 2 illustrates how the weighted backward and forward
linkages of the Saudi economy based on the same methodology can
give a realistic picture of the economy. There are still four key
sectors; however, with the weighted approach, the crude petroleum
and natural gas sector moved from a weak sector to a key sector. In
addition to this sector, other sectors included manufacturing,

wholesale and retail trade, transport, storage, and communications.
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While Figure 2 shows that the real estate, renting, and business
activities sector appears to be backward sector-oriented. The rest of
the productive sectors keep their position, indicating its noticeable

backward linkages to the rest of the sectors.

The manufacturing sector in the Saudi economy contains the
following activities manufacture of chemicals, petroleum, chemical
products, coal, rubber, and plastic products; manufacture of food
products and soft drinks; manufacture of textiles, garments, and
leather; manufacture of paper, paper products, printing and publishing,
manufacture of wood and wood products including furniture,
manufacture of non-metallic minerals-except petroleum and coal
products, manufacture of primary metals, manufacture of metal

products, machinery and equipment, and Other (GAStat, 2019).
5. Conclusion

This study stresses the capacity of a SAM to provide a
descriptive economic analysis of the production sectors. Key sectors
detection can help design policies and development strategies based

upon the most relevant accounts of an economy.

The study uses the SAM multipliers approach to calculate the
backward and forward linkages of the production sectors in the Saudi
economy. Backward and forward linkages are descriptive measures of
the economic interdependence of accounts within a SAM. Accounts

with strong backward and forward linkages are considered as key
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sectors. They play an essential role in the development strategy of a
country when a particular sector shock, the most significant impact on
the economy, is for sectors with the most considerable multiplier

sizable and large forward and backward linkages.

The contribution of this paper consists of extending key sector
analysis from the traditional approach using an Input-Output approach
to a SAM framework. The method uses the Social Accounting Matrix
since it reflects the effects of the circular flow of income. Therefore, it
allows for reaching more precise conclusions, especially concerning

the strategic importance of certain activities.

The study also distinguished between the traditional multiplier
and the weighted one. The advantage of using the weighted approach
is to consider the relative importance of each sector in terms of GDP,
final demand, or total production. This can change the results that use
the traditional method by getting them close to the real picture. For
example, the crude oil and natural gas sector is the largest in Saudi
Arabia, accounting for about 50 percent of its GDP. When using the
traditional multiplier, the results indicate that backward and forward
linkages are weak. Using the sector weight methodology in total
production share, the crude oil and natural gas sector has moved from

its position as a weak sector to a key sector.

Methodologically, the study used a linear social accounting
matrix model to detect backward and forward structural linkages in

the Saudi economy to reveal the key sectors in public and private
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policies. The key sector analysis for the Saudi economy leads to two
findings. First, there are four key sectors in the Saudi economy based
on the calculation of this methodology: manufacturing, wholesale and
retail trade, transport storage and communications, and real estate
renting and business activities. This result reflects that a policy
decision to increase the final demand of these sectors output will have
an enormous impact on sectors that supply inputs in producing these
sectors’ output. Second, when taking the total production shares to
compute weighted linkages into account, the study showed actual
results. The crude petroleum and natural gas sector moved from the
weak sector to the key sector. While the real estate, renting, and
business activities sector appears to be backward sector-oriented.
Having a clear picture of these ties is crucial to foster productivity and
growth, especially for those sectors products that have an essential

positive impact within the economic structure.

The results of this study are particularly useful in light of The
Kingdom's Vision 2030. It is necessary to know which sectors will
lead the economy and diversify the economic base. Knowledge of
promising and leading sectors of the economy contributes to the

growth and helps decision-makers set investment priorities.

In sum, decision-making requires a broad analysis of partly
conflicting policy objectives. The policy decisions by detecting key
linkage production sectors can assist and provide valuable information

for policymakers. However, the approach presented at this stage does
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not incorporate the environmental dimension. It also can benefit from
the disaggregation of the production sectors to better determine the
most critical industries with the most significant impact on driving

growth and the economy.
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APPENDIX A: SOCIAL ACCOUNTING MATRIX CROSS-SECTORS TECHNICAL COEFFICIENTS

Activities
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
A-AGRI A-FISH A-COIL A-MINI A-REFI A-OMAN A-ELWG A-CONS A-WTRD A-HORS A-TRAN A-FINA A-REAL A-PADM A-EDUC A-HLTH A-OSER A-PRIV

Activities 1 A-AGRI  0.2568293 0.2639142 0.1240052 0.2516168 0.2458441 0.2630705 0.2532525 0.2584975 0.262908 0.2442956 0.2645154 0.2652123 0.2518916 0.2533389 0.2463913 0.2493534 0.2586514 0.2136955
2 A-FISH  0.1754293 0.1802686 0.0847027 0.1718688 0.1679257 0.1796923 0.172986 0.1765687 0.1795813 0.166868 0.1806793 0.1811553 0.1720565 0.1730451 0.1682995 0.1703228 0.1766738 0.1459664
3A-COIL  0.3921251 0.4029422 0.1893302 0.3841666 0.375353 0.401654 0.3866639 0.394672 0.4014059 0.3729886 0.4038601 0.4049241 0.3845862 0.3867959 0.3761883 0.3807109 0.3949069 0.3262687
4 A-MINI 01543028 0.1585594 0.0745022 0.1511711 0.1477029 0.1580524 0.1521538 0.155305 0.1579548 0.1467725 0.1589206 0.1593393 0.1513362 0.1522057 0.1480316 0.1498112 0.1553975 0.1283881
5 A-REFI  0.2947869 0.3029189 0.1423323 0.288804 0.2821782 0.3019504 0.2906814 0.2967016 0.301764 0.2804008 0.3036089 0.3044088 0.2891194 0.2907806 0.2828062 0.2862061 0.2968782 0.2452783
6 A-OMAN 0.7155168 0.7352549 0.3454739 0.7009947 0.6849124 0.7329043 0.7055517 0.7201642 0.7324517 0.6805982 0.7369298 0.7388714 0.7017604 0.7057925 0.6864368 0.6946891 0.7205929 0.5953477
7 A-ELWG 0.2953919 0.3035406 0.1426244 0.2893967 0.2827573 0.3025701 0.291278 0.2973105 0.3023833 0.2809762 0.304232 0.3050336 0.2897128 0.2913774 0.2833866 0.2867935 0.2974875 0.2457816
8 A-CONS  0.3813794 0.3919001 0.1841419 0.373639 0.3650669 0.3906472 0.3760679 0.3838565 0.3904059 0.3627674 0.3927928 0.3938277 0.3740471 0.3761962 0.3658794 0.370278 0.384085 0.3173278
9 A-WTRD 0.6752088 0.693835 0.3260119 0.6615049 0.6463286 0.6916169 0.6658052 0.6795944 0.6911897 0.6422574 0.6954156 0.6972478 0.6622274 0.6660323 0.647767 0.6555544 0.679999 0.5618093
10 A-HORS 0.2864982 0.2944015 0.1383303 0.2806835 0.274244 0.2934603 0.2825081 0.2883591 0.2932791 0.2725166 0.2950722 0.2958496 0.2809901 0.2826045 0.2748544 0.2781587 0.2885307 0.2383816
11 A-TRAN 0.6327338 0.6501883 0.3055036 0.6198919 0.6056703 0.6481096 0.6239216 0.6368435 0.6477094 0.6018552 0.6516694 0.6533864 0.620569 0.6241345 0.6070182 0.6143158 0.6372226 0.5264678
12 A-FINA 0473914 0.4869873 0.2288205 0.4642955 0.4536436 0.4854304 0.4673138 0.4769922 0.4851306 0.4507861 0.4880967 0.4893827 0.4648026 0.4674732 0.4546532 0.460119 0.4772761 0.3943214
13 A-REAL  0.5936307 0.6100065 0.2866235 0.5815825 0.5682397 0.6080563 0.5853632 0.5974865 0.6076808 0.5646604 0.6113961 0.613007 0.5822177 0.5855629 0.5695044 0.5763509 0.5978421 0.493932
14 A-PADM 0.2421844 0.2488653 0.1169342 0.2372691 0.2318256 0.2480696 0.2388115 0.2437574 0.2479164 0.2303654 0.2494322 0.2500894 0.2375282 0.238893 0.2323416 0.2351348 0.2439025 0.2015102
15 A-EDUC  0.2581708 0.2652927 0.1246529 0.252931 0.2471282 0.2644445 0.2545752 0.2598477 0.2642812 0.2455716 0.265897 0.2665976 0.2532073 0.2546621 0.2476782 0.2506558 0.2600023 0.2148117
16 A-HLTH  0.2479964 0.2548376 0.1197404 0.2429631 0.237389 0.2540229 0.2445426 0.2496072 0.253866 0.2358937 0.2554181 0.2560911 0.2432285 0.244626 0.2379174 0.2407776 0.2497558 0.2063461
17 A-OSER  0.2336561 0.2401017 0.1128164 0.2289138 0.223662 0.239334 0.2304019 0.2351737 0.2391862 0.2222532 0.2406486 0.2412826 0.2291638 0.2304805 0.2241598 0.2268546 0.2353137 0.1944141
18 A-PRIV  0.2099343 0.2157255 0.1013628 0.2056735 0.2009549 0.2150358 0.2070105 0.2112978 0.214903 0.1996891 0.2162169 0.2167866 0.2058981 0.2070811 0.2014021 0.2038234 0.2114236 0.1746764

Note: The primary data sources for constructing Saudi SAM include Supply and Use Table (SUT), National accounts, The General Authority for Statistics (GAStat), 2020.
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APPENDIX B: Self-induced Percentage changes, and weighted forward and backward linkages

Entity
A-FINA
A-COIL
A-TRAN
A-OMAN
A-WTRD
A-REAL
A-PADM
A-CONS
A-EDUC
A-REFI
A-AGRI
A-HLTH
A-ELWG
A-HORS
A-OSER
A-PRIV
A-MINI
A-FISH

Self-
induced
Percentage
Changes:
Input

3.6184855
3.2557997
2.1145647
2.0324103

1.662434
1.3584141
1.1937736
1.0952721
0.9227111
0.6728655
0.5678847
0.5464667
0.4785366
0.3833214
0.3220316
0.0887622
0.0527285
0.0458856

Entity
A-PRIV
A-CONS
A-OMAN
A-COIL
A-FISH
A-WTRD
A-HLTH
A-OSER
A-ELWG
A-TRAN
A-REFI
A-HORS
A-AGRI
A-FINA
A-REAL
A-PADM
A-MINI
A-EDUC

Weighted
Backward
Linkages

122.84627
111.51506
107.44688
103.09634
102.71368
101.23819
100.93213
100.55214
97.961429
97.382787
96.225649

94.42664
94.083947
93.840496

92.63728
92.419893
92.067651
89.302887

Entity
A-COIL
A-OMAN
A-PADM
A-WTRD
A-TRAN
A-EDUC
A-REAL
A-CONS
A-FINA
A-REFI
A-HLTH
A-ELWG
A-AGRI
A-HORS
A-OSER
A-PRIV
A-MINI
A-FISH

Weighted
Forward
Linkages

298.67793
123.5678
101.90542
90.594609
80.744472
74.578619
69.489242
46.947028
46.331296
40.0479
37.765911
24.151842
23.297605
21.287977
18.597046
4.5740994
3.6338278
2.7172522

Entity
A-COIL
A-OMAN
A-CONS
A-WTRD
A-PADM
A-TRAN
A-EDUC
A-REAL
A-REFI
A-HLTH
A-AGRI
A-FINA
A-ELWG
A-HORS
A-OSER
A-PRIV
A-MINI
A-FISH

Pure
Backward
Linkages

6218381.4
4051935.6
2600270.4
2423807.9
1887709.7
1701316.8
1389491.7
1257332.8
1029896.5
833879.97

724523
718029.06
587397.74
449372.24
418034.63
129066.04
118380.13
71186.999

Entity
A-COIL
A-OMAN
A-PADM
A-WTRD
A-EDUC
A-TRAN
A-REAL
A-REFI
A-CONS
A-HLTH
A-FINA
A-ELWG
A-AGRI
A-HORS
A-OSER
A-PRIV
A-MINI
A-FISH

Pure
Forward
Linkages

5820255
2522838.5

2481574
2003548.5
1875975.7

1745192
1670592.5
1009718.4
993214.78
981552.96
883318.73
628101.04
583158.55
566164.94
497695.86
125913.81
96660.744
74691.774

Note: the weighted forward and backward linkages reflect the relative importance of each sector in terms of GDP, final demand, or total production.

These weighted linkages were used to calculate equations (5-8).
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Groceries are a component of e-shopping that has seen recent growth.
This study seeks to identify the most important influences on consumers’
attitudes toward buying groceries online. Factor analysis and a logistic
regression model are used to analyze data. The study concludes that
people’s attitudes regarding e-shopping for groceries are based on what
they believe about them, and these beliefs can be divided into three
factors: perceived risk, negative thoughts, and positive thoughts. The
study confirms that positive and negative thoughts and other
socioeconomic variables affect consumers’ preferences toward using e-
shopping to buy groceries. The recommendation is that online grocery
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individuals, less-educated populations, and people with average to high
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Attitudes Toward E-Shopping for
Groceries in Saudi Arabia

1- Introduction

More consumers around the world are using electronic shopping (e-
shopping) via various applications. This e-shopping revolution can be
explained by the many advantages that it offers over traditional shopping.
The most important advantage of e-shopping is the ease of price
comparison between products. The increased prevalence of electronic
devices, especially smartphones, has been an additional factor supporting
the growth of e-shopping. In Saudi Arabia, the percentage of households
with access to the Internet through computers or smartphones has
increased to 92.5% (General Authority for Statistics, 2018). Saudi Arabia
has become a country with rapid growth in e-shopping due to its
widespread Internet usage and the increasing number of stores that
provide e-shopping locally, regionally, and globally.

This study seeks to determine the attitudes of Saudi Arabian
consumers toward e-shopping, focusing on groceries, and identify the
main variables that hinder the utilization of e-commerce in the grocery
sector. This will help businesses develop strategies to improve their

online shopping platforms and increase sales.
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2- Brief Background on Online Shopping

Prior studies have listed the advantages of e-shopping in terms of its
speed in product retrieval, easy access to distant markets at any time, and
access to new and more varied products. For consumers, the possibility of
comparing quality and price, obtaining low prices, saving time and effort,
choosing between multiple products, and checking out products easily are
significant factors that have led shoppers to increase the extent of their e-
shopping (Overby and Lee, 2006; Ganesh et al., 2010; Close and Kukar-
Kinney, 2010; Yeo et al., 2017). Despite these advantages, several field
studies identify barriers facing consumers who use online markets and
listed factors such as difficulties in examining the features of products
and their quality (Holzwarth et al., 2006; Huseynov and Yildirim, 2016),
privacy and security issues (Ranganathan and Ganapathy, 2002; Teo,
2002; Liao and Cheung, 2001; Udo, 2001; Yulihasri et al., 2011;
Huseynov and Yildirim, 2016), lack of trust (Shergill and Chen, 2005;
Fang et al., 2014; Steyn and Mawela, 2016; Huseynov & Yildirim, 2016),
time and effort consumed in purchasing and finding products (Li et al.,
2014; Huseynov and Yildirim, 2016; Parise et al., 2016), and poor e-
shopping customer services (Janakiraman et al., 2016). Consumers must
be motivated to use e-shopping so that the positive aspects overcome the
negatives. Sellers need to focus on the consumers’ motives for using e-
shopping, such as quality, ease of use, enjoyment, trust, usefulness,

attitude, and e-shopping intention (Ha and Stoel, 2009). The quality of e-
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shopping is affected by four factors: web site design, customer service,

the experience and atmosphere, and privacy with security.

The increase in demand for e-shopping might reflect innovations
and efficiency in the use of electronic commerce (e-commerce)
(Anderson et al.,, 2003). When products do not require personal
experiences or contacting employees to identify and evaluate them, these
innovations make traveling less needed. The use of e-commerce saves
time and money for shoppers. Maat and Konings (2018) tested these two
assumptions through three categories of commodities, books, clothes, and
groceries, with consumers from the Netherlands. Both innovation and
efficiency lead consumers to choose e-shopping rather than traditional in-
store shopping. The study examines the impact of demographic and
socioeconomic factors and shopping-related attitudes for online shopping.
The study found that consumers were not inconvenienced in visiting
grocery stores. Few consumers who use e-shopping for grocery products
make comparisons with other products, and these shoppers predominantly
have a higher income. Shi et al. (2019) confirm innovation and efficiency
hypotheses for the e-shopping of four categories of products (clothes and
shoes, electronics, food and drink, and cosmetics) for Chinese consumers.
Online shopping reduced the number of traditional shopping trips by
44%, but there was an increase in the frequency of shopping. The study
describes the characteristics of e-shopping users as younger women, who

are more educated, lower income, without a car, and living in urban areas.
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A survey in Saudi Arabia concerning access and the use of
information and communication technology for enterprises found that
20% of Saudi Arabian establishments used the Internet to receive
purchase orders or undertake e-commerce (General Authority for
Statistics, 2017). Additionally, 13% of enterprises intended to utilize e-
commerce in the future. According to the same report, business uses of e-
commerce has varied according to economic growth, but the utilization of
e-commerce by Saudi Arabian consumers is considered low, accounting
for 5.39% of the volume in the wholesale and retail trade, and 4.21% of
all economic activity in Saudi Arabia. Only 15.26% of the study’s sample
bought goods and services through the Internet, such as books, clothing,
shoes, computer equipment, etc. Other studies have confirmed that the
demographic characteristics of Saudi consumers affect their utilization of
e-shopping, indicating that individuals’ willingness to engage in e-
commerce was directly correlated to their income and education (Nehafiz,
2017). Algahtani et al. (2018) categorized three levels of e-commerce use
(high, medium, and low), discovering that the use of e-commerce was
increasing among women and younger people. Bashir et al. (2015)
examined five possible variables that affected their online shopping
habits: trust, time, product variation, convenience, and privacy. They
found that trust affected consumers’ online shopping behavior the most.

The adoption of e-commerce could be different among countries,
and it could be slower in developing countries (Kamarulzaman, 2011).
The General Authority for Statistics (2017) found that only a tiny
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percentage of people in Saudi Arabia used e-commerce to purchase food

products. Only 4.72% of Saudi Arabians used e-commerce to buy food,
compared to 81% for other products.
3- Research Problem

This research is conducted to help understand the rapid change in
the e-shopping behavior of Saudi Arabians. The use of e-commerce for
various commercial sectors is widespread, but the grocery sector has not
adapted. The grocery sector needs to open new markets more than others
due to the stiff competition among retailers, the advantages of e-
commerce in speeding shipment of fresh products reaching consumers
and reduced marketing costs (Fraser et al., 2000; Baourakis et al., 2002).
According to the Communications and Information Technology
Commission report (2017), the food sector has low e-commerce
utilization due to unique properties of food products.

The study hypotheses concerning the relationship to motivate or
discourage consumers toward online shopping are as follows:

H1. The consumer preferences toward e-shopping for groceries is
significantly different based on the consumer beliefs toward online
marketing.

H2. The consumer preferences toward e-shopping for groceries is
significantly different based on consumer demographics.

The objectives of this study are:
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1. Identify the most important variables affecting individual consumers’
attitudes toward e-shopping for groceries.
2. Design a mathematical model to measure the most important effects of
online purchasing on consumers.
3. Identify the main motivations and obstacles of consumers that affect
the demand for groceries in e-shopping.
4- Materials and Methods

This study uses data collected from an electronic survey. We relied
on an electronic survey to ensure that the sample understood technology.
Riyadh was chosen because it is the capital of Saudi Arabia, contains a
large proportion of the population, and is one of the largest providers of e-
shopping for groceries. The survey questionnaire was designed by Google
survey in Arabic then translated with responses to English. The surveys
were collected in September 2019. The responses were more than 300,
whereas 218 samples were completed with logical answers.

Guilford (1954), Hair et al. (2010), and Hyman, M. R., & Sierra, J.
J. (2010) argued that N of greater than 200 is sufficient to analyze data.
The sample was divided almost evenly among those who preferred online
purchasing (%51) and in-store purchase (49%). Participants were then
asked to indicate how much they agreed with each statement using a five-
point Likert scale. Data on respondents’ opinions on using e-shopping to
buy groceries, along with several socioeconomic variables about them

were collected.
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The dependent variable in this study was whether or not individuals

preferred using e-shopping to buy groceries. Since the dependent variable
was binary, a logistic regression model was more appropriate than an
ordinary least squares model (Pohlman and Leitner, 2003), and the model
uses socioeconomic variables as its explanatory variables to explain

whether Riyadh respondents used e-shopping to buy groceries.

The logistic regression model

Assuming the binary variable Y takes the values y;,vy,, ..., ¥, and that
there are p explanatory variables, whether the explanatory variables are
categorical, binary, or continuous, the linear logistic model can be

expressed as:
9(x) = log (2-) = 2, By )
where k = (1,2, ...,n), B; are the regression coefficients, and g, is the

intercept (and x;, = 1). Also,

EXP(Z [?jxk])
[1+EXP(Z ﬁjxk])]

1- 6, = P(ye = Olxy, . x,) = [1+ EXP(E Bixi))] T (3)
Discriminant function analysis was used to estimate equation (1).

0, = P(yk = 1|x1, ...,xp) = 2

The method assumes that independent variables have a normal
distribution and that their variance is constant and equal to X. In this case,
the maximum likelihood function estimated the parameters:

Bi =27 (1 — o)

Bo = log(my/mo) — ﬁ]{(ﬂj - #0)/2
(43)
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where 1, and m; are the cumulative frequency in groups y;, = 0
and y, = 1, respectively.

Estimates from a discriminant function analysis are biased and
inconsistent if the explanatory variables do not match the assumptions,
especially if the independent variables do not have normal distributions
(Hosmer et al., 1983). The maximum likelihood (ML) function might be
used for estimating equation (1) as it does not make any assumptions
about the variables. The ML function corresponds to equation (2) when

yr = 1 and equation (3) when y, = 0 (Knoke, 1982):

) _ M=y BXP(y oo bjij) EXP(S]_0bjt))
P

L(bo'bl' 1 1[1+EXP(Z] Objxkj)] A 1[1+EXP(ZJ objxk])]

4)
where t; = X3¢y X Vi; j = 0,1, ..., p; and xo = 1, while T = ¥ X, Y, is sufficient to
estimate the values of constants f;.

If we take the logarithm of equation (4), we get:

1og (L(by, by, .., by) ) = 5o bjt; = Ti_ylog[1 + EXP(ZF_y bxi;)] (5)

To obtain an estimate of the coefficients (51, B, ..., Bp), We take
the partial derivatives of equation (5) for the coefficients (84, B2, ..., Bp),

resulting in the following equation:

_yn Xk EXP(Z] ob]xk])
k= 1[1+EXP(2§° objxks)]

Bull and Donner (1987) argued that the probability distribution of

=0 (6)

the ML function’s coefficients, §;, followed a normal distribution, with
an average of b; and a variance equal to the information matrix, the

second derivative matrix of equation (5):
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xkjEXP(Z}):O bjxkj)

iz k=1 [1+EXP(2§’=0 bjxkj)]z @
where x,, = 1andj,j;,j, =0,1,...,p.
We find that:
% -1
cov(bi, by) = [(=DI},,] (8)

5- Building the Equation Structure

To perform a statistical treatment of the explanatory variables, we used
factor analysis to categorize individuals’ thoughts on online shopping for
grocery products into factors and facilitate the study of their impact. The
analysis concluded that three of the seven factors explained about 64.1%
of the variation in the data. Table 1 displays the percentage of variance
explained, communality, and eigenvalues for each variable. From the
factor analysis results, Cronbach’s alpha coefficient values for the three
factors had high coefficient values (between 0.74 and 0.81), which
indicated the validity of the factors as well as the applicability and
reliability of the results.

Table 1 shows that Factor 1’s eigenvalue was 1.721 and the factor
explained 24.59% of the variance in respondents’ preference toward
online shopping. Factor 1 items represented the individuals’ concerns
about providing their banking information to online shopping websites,
whether there were additional perceived risks in using online shopping for
groceries products compared to others, and whether there were a

sufficient number of trusted suppliers of online groceries products. The
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loads of these items in Factor 1 (F1) were 0.39, 0.67, and 0.72,

respectively. The communality values explain the correlation a variable

has with all other variables in the analysis. The variable “concerned about
providing banking information to online shopping websites” has a
communality value of 0.52. The communality value is 0.80 for “using
online shopping for groceries products carries more risk than for other
products” item and 0.82 for “there are insufficient trusted suppliers of
online grocery products” item. Examining the contents of the items in
Factor 1, the relationship between them was the respondents’ concerns
about the risks of online shopping, so this factor is titled “the perceived

risk of e-shopping for groceries (Factorl)”.
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Table 1. Results of the Factor Analysis

Factors and variables

Factor 1: The perceived risk of e-shopping for groceries

1.1 Concerned about providing banking information to online
shopping websites

1.2 Using online shopping for groceries products carries more
risk than for other products

1.3 There are insufficient trusted suppliers of online groceries
products

Factor 2: Negative thoughts about online market

2.1 Prefer traditional shopping to online shopping

2.2 Online shopping takes more time

Factor 3: Positive thoughts about online market

Factors .
Communality

F1 F2 F3

Cronbach’s alpha coefficient = 0.79

0.39 0.52
0.67 0.80
0.72 0.82

Cronbach’s alpha coefficient = 0.74
0.64 0.75
0.71 0.84

Cronbach’s alpha coefficient = 0.81

3.1 Online shopping saves time 0.69 0.80
3.2 There is accurate and adequate information on online

0.66 0.78
products
Eigenvalues 1.721 1434 1.33
Cumulative Variance 2459 20.49 19.00

The eigenvalue for Factor 2 was 1.434 and the factor explained

20.49% of the variation in the respondents’ online shopping preferences.

This factor was associated with two items: “prefer traditional shopping to

online shopping” and “online shopping takes more time.” The loads of

these items in Factor 2 (F2) were 0.64, and 0.71, respectively, and the

communality value for each item was 0.84 and 0.75, respectively. The

contents of the two items in this factor reflect “negative thoughts about

online market (Factor2).”
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Table 1 indicates that the eigenvalue value of Factor 3 was 1.33
and that factor explained approximately 19% of the dependent variable’s
variation. The items within this factor were “online shopping saves time”
and “there is accurate and adequate information online.” The loads of
these items in Factor 3 (F3) were 0.69 and 0.66, respectively, and the
communality values for the items were 0.80 and 0.78, respectively. This
factor is titled “positive thoughts about online market (Factor3).”

The construction relationship impacting the consumer decision of
using e-shopping for grocery is shown in Figure 1. The study hypothesis
could extend to include variables that relate to the consumer thoughts
toward online market and demographic characteristics of samples as
follows:

Hi, Consumer preferences toward e-shopping for groceries are
impacted by his/her thoughts about perceived risks of e-shopping for
groceries.

Hip Consumer preferences toward e-shopping for groceries are
impacted by his/her negative thoughts about online markets.

H,. Consumer preferences toward e-shopping for groceries are
impacted by his/her positive thoughts about online markets.

H.a Consumer preferences toward e-shopping for groceries are
impacted by consumer’s age.

H., Consumer preferences toward e-shopping for groceries are

impacted by consumer’s gender type.
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H,. Consumer preferences toward e-shopping for groceries are

impacted by consumer’s social status.

H.q Consumer preferences toward e-shopping for groceries are
impacted by consumer’s education.

H,. Consumer preferences toward e-shopping for groceries are

impacted by consumer’s income.

Consumer decision of using
e-shopping for grocer

Believes
toward online
market

perceived negative postive
risk of e- thoughts thoughts Social
shopping about about Age Gender Eduction Income
. . Status
for online online
groceries market market

Figure 1. The Study Hypothesis Factors Influence the Grocery E-shopping

Demographic
characteristics

According to the conclusion above, the three factors can be used
with a logit model to test the effect of the study’s socioeconomic
variables on respondents’ preferences toward using e-commerce for
groceries via the following equation:
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logit[ék(xk)] = fo + B * Factorl + B, x Factor2 + 53 *
Factor3 + B, * AGE, + Bs * AGE, + B¢ * Gender + 35 *
Socialstatus + fg * Eduction + B9 * Income; + 1, * income, +

P11 * income3(9)

01 (x1) }
1-0(xp))’

where the dependent variable is logit[6, (x;)] = log{

0, (x;) is the probability of success in Bernoulli’s y,, given the
value of the independent variable x,. In other words, preferring the use of
e-commerce for groceries corresponds with a set of independent
variables. The dependent variable is binary, where 1 indicates that the
person prefers using e-commerce for groceries, and O indicates that they
do not. The following are the independent variables:

Factor1 is the perceived risk of e-shopping for groceries.

Factor?2 is negative thoughts about online markets.

Factor3 is positive thoughts about online markets.

AGE is a set of two dummy variables: AGE; takes a value of one
for those between 22 and 40 years, zero otherwise; and AGE, takes a
value of one for those over 40, zero otherwise.

Gender is a dummy variable that takes a value of one if the
respondent is female, zero otherwise.

Socialstatus is a dummy variable that takes a value of one if the

respondent is married, zero otherwise.
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Education is a dummy variable that takes a value of one if the

respondent’s educational level has at least a college degree, zero
otherwise.

Income isa set of three dummy variables: if the household’s
monthly income was between 4001 and 6000 Saudi Riyals, then Income,
was one, zero otherwise. If the respondent’s monthly income was
between 6001 and 8000 Saudi Riyals, then Income, was one, zero
otherwise; and if the monthly income was over 8000 Saudi Riyals a
month, then Income; was one, zero otherwise.

To study the most significant factors affecting Saudi Arabians’
preferences toward e-shopping for groceries, we analyzed the data using a
logistic regression model. In this model, the dependent variable was
binary: equal to 1 if the person preferred to use e-commerce to buy
groceries, and 0 if the person did not. The independent variables were
gender, marital status, monthly household income, education, the
perceived risk of e-shopping, negative thoughts about online market, and
positive thoughts about online market.

6- Results and Discussion

The independent variables were analyzed using a logistic regression
model with a binary dependent variable that he/she preferred e-shopping
for groceries. The chi-squared test for the result of the regression was

114.82, which was statistically significant at the 0.01 level. This indicates
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that the independent variables explained a significant amount of the
variation in the respondents’ preferences.
Table 2 lists the impact of each independent variable on

respondents’ preferences toward e-shopping for groceries.

Table 2. Results of the Logistic Regression

Variables B S.E. Wald df Sig. Exp(B)
Constant -0.545 0.600 0.826 1 0.363 0.580
Females 0.958 0.482 3.948 1 0.047 2.607
Married 2.055 0.602 11.642 1 0.001 7.806
College 0.537 0.422 1.617 1 0.204 1711

Inc. < SR4001 16.38 3 0.0009
Inc. SR 4001-6000 1.130 0.572 3.905 1 0.048 3.097
Inc. SR 6001 -8000 -0.207 0.518 0.160 1 0.689 0.813
Inc. SR > 8000 -1.520 0.552 7.580 1 0.006 0.219

> Age 22 12.506 2 0.002

Age 22 - 40 -1.938 0.575 11.365 1 0.001 0.144
Age <40 -0.984 0.603 2.663 1 0.103 0.374

Risk 0.376 0.197 3.631 1 0.057 1.456
Neg. thoughts -1.394 0.248 31.654 1 0.000 0.248
Pos. thoughts 1.092 0.216 25.657 1 0.000 2.981

Chi-Square 114.818 11 0.000

The results of the logistic regression analysis in Table 2 show that,
according to the Wald test, the estimated parameters of the model were
significant. These included the coefficients for females, married, the
highest monthly individual income (more than SR 8000), middle ages (22

- 40 years), and two of the three factors that represented respondents’
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thoughts about risk, including whether they had positive or negative

thoughts about e-shopping. Therefore, we conclude that each of these
variables had a statistically significant effect on e-shopping preferences,
except for education level and Factorl which indicate the perceived risk
of e-shopping for groceries.

The negative and positive thoughts about online markets had the
most influence on individual preference than demographic characteristics,
which reflected the largest Wald test statistic for the negative and positive
thoughts, 31.65 and 25.66, respectively. This requires businesses that
work in retail markets and deal with groceries to change the picture for
consumers about e-shopping by promoting positive thoughts and treating
the malfunctions that lead to negative thoughts about online market. It is
necessary to understand what impacts consumers to use e-shopping for
groceries, but players in the market could start from the variables that we
used in this study to measure these factors. Previous research indicate
other experiences for consumers could impact their mental picture.
Rahman et al. (2018) confirm that a motivation for consumers to shop
online is saving time beside the available varieties of products and
services. Kim et. al. (2011) mention 25 variables and divided them into 6
factors that could affect perceived trust in electronic commerce, which
include navigation functionality, perceived security, transaction cost,

perceived trust, satisfaction, and loyalty.
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The demographic characteristic variables that raise the likelihood
of e-shopping for groceries are individuals with incomes between
SR4001-6000, younger than 22 years, married, and female. These factors
have more influence than other categories within the same variables.
Individuals with incomes between SR4001-6000 could be interpreted to
have higher motivation to use e-shopping because of having enough
income to buy more. The use of internet and electronic application
increase with younger age and may explain the significance of the
increase to choose e-shopping for groceries. The regression results show
the increase of age leads to less favor in buying groceries through e-
shopping when comparing the age category of 22-40 years to less than 22
years. Marital status is another influence upon e-shopping, increasing
when individuals are married. This could be explained by couples
requiring more groceries in general compared to single individuals.
Lastly, female individuals have more preference to e-shop for groceries
than males. In general, the findings in the variables impacting the
consumers’ decision for online shopping for grocery crossband with
results of previous literature about the general use of online shopping
(Punj, 2011; Lissitsa and Kol, 2016; VVan Droogenbroeck and Van Hove,
2017; Lubis, 2018). Our findings do not match most of the previous
literature in the significance of education and females being more inclined
to shop online except for the study by Hamad & Schmitz (2019) that
agrees with female preference for online grocery shopping.
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Table 3. The Accuracy of the Logistic Regression Model.

Predicted
Case
Percent
Observed Does not prefer using  Prefer using e-
. ) correctly
e-shopping for shopping for .
. . predicted
groceries groceries
Does not use e-shopping to
. PRing 84 23 785
buy groceries
Case U hoopin 1o b
ses e-shopping to bu
. Pping Y 23 88 79.3
groceries
Overall percentage 789

Table 3 assesses the accuracy of the logistic regression model by
comparing the actual preferences of individuals in the study’s sample.
The sample of 218 people was almost equally split between those
preferring online (111) and those preferring in-store purchasing (107).
There were 84 instances where the model correctly predicted those
individuals who do not prefer e-shopping for groceries. There were 88
cases where the model correctly predicted that the individuals would not
prefer e-shopping to buy groceries. The model predicted 46 cases
incorrectly. These were evenly split: 23 cases where the model predicted
they would prefer e-shopping to buy groceries and they did not and 23
cases where the model predicted they would not prefer e-shopping to buy

groceries and they did.
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We evaluated the accuracy of the model by examining how well
the observations from the study matched the output of the model.
According to the results above, the model correctly predicted 78.5% of
the individuals who did not prefer using e-shopping to buy groceries and
79.3% of those who did. Overall, the accuracy is 78.9% across all

observations in the sample.

7- Conclusion

E-shopping for various products is increasing in Saudi Arabia, but
growth varies by sector and product. Trade-in groceries is one area of e-
shopping that has increased recently, due to the special characteristics of
groceries, it is still not as widespread. Therefore, this study sought to
determine Saudi Arabians’ attitudes toward e-shopping, focusing on
groceries, and identifying the main variables that hindered the utilization
of e-commerce in the grocery commodity industry. Factor analysis and
logistic regression were used to analyze data collected from 218 Internet
users in Riyadh, Saudi Arabia.

The result of the factor analysis on the respondents’ thoughts
regarding e-shopping presented three factors: perceived risk, positive
thoughts, and negative thoughts. The variables included in the study
explained 24.6% (perceived risk), 20.5% (positive thoughts), and 19%
(negative thoughts) of the variation in the three factors. Our results
indicated that high-frequency users were generally women and people
under the age of 40. It can be concluded that young people were the most
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widely used to e-shopping, which some of this study result agree with

previous studies (Algahtani et al., 2018; Alkhunaizan and Love, 2012;
Eid, 2011).

The results indicated that women use e-shopping more than men.
This maight be due to traditions in Saudi Arabia, where women take more
responsibilities at home and are normally supervising the groceries and
cooking. These results also are compatible with other previous studies
(Algahtani et al., 2018; Al-Ghaith et al., 2010).

We recommend more research in the future to identify other
individual opinions and beliefs that affect willingness to use e-shopping
to buy groceries. A regression of the three factors with other
socioeconomic variables found that the items that represented positive
and negative thoughts had significant effects on whether or not the person
preferred using e-shopping for groceries. Additionally, being female,
young, highly educated, married, and with lower income increased the
possibility that a respondent bought groceries via e-shopping. These
observations confirm that the special characteristics of food products
affect how frequently they are ordered online. This is due to the unique
physical nature of food products, which creates problems with low
quality, possible food spoilage, and weak consumer protection
regulations. These results illustrate the importance of promoting the
positive aspects of e-shopping for groceries and addressing the negative
aspects keeping people away.
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The limitation of this study is its singular focus on Saudi Arabia.

Future studies in the regional and global markets could emphasize these
study results or examine other factors that could enhance the market.
Additionally, further studies could determine the best methods for

increasing the use of e-shopping for groceries.
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Mull Hypothesis: DIRESID0OZ) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based an SIC, maxlag=2)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -11.57252 0.0000
Test critical values: 1% level -4 219126

5% level -3.533083

10% level -3.188312

*MackKinnon (1926) one-sided p-values.
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