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Abstract 

Purpose: This study aims to identify the role of technological progress in the distribution sector in Saudi Arabia. Research design, 

data, and methodology: The study applies the Autoregressive Distributed Lag (ARDL) approach to estimate the Cobb Douglas 

production function of the wholesale and retail trade sector in Saudi Arabia, relied on annual data from the General Authority for 

Statistics from 2005 to 2019. Results: The results show that there is a long run relationship between the production of the wholesale and 

retail trade sector in KSA and the factors of production labour, capital and technology progress. The elasticity of the wholesale and retail 

trade production with respect to capital and labour are 0.26 and 0.78 respectively; the coefficients are positive and statistically 

significant. The wholesale and retail trade sector is operating under increasing returns to scale. The main result indicates that the 

elasticity of the wholesale and retail production with respect to the technology progress is 4.62%, which is positive and statistically 

significant. Conclusions: The study concluded that technological progress has a positive contribution to the growth of the distribution 

sector in KSA. Therefore, the technological progress can improve the productivity and efficiency of the resources allocated to the dis. 
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1. Introduction
12
 

 

The distribution sector (wholesale and retail trade) 

considered as one of the important economic activities that 

contribute to increasing the employment of labour force and 

raising the gross domestic product (GDP) in the economy, 

the wholesale and retail trade forms the bridge between 
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producers and consumers. Wholesalers collect, store and 

distribute products and retailers specialize in providing 

services to consumers and producers. Wholesale and retail 

trade plays a crucial role in the distribution and exchange of 

goods from producers and importers to widely dispersed 

consumers. With this important role, it is sometimes 

referred to as distributive trade (Johnston et al., 2000) 

The distribution sector (wholesale and retail trade) 

makes an important contribution to the economic growth in 

Saudi Arabia, about 10% of gross domestic product (GDP) 

in 2019 compared to 9 % in 2018. In 2019 the Wholesale 

and retail trade activity grew by 6.27 %, compared to a 

growth of 0.95 % in 2018 (Saudi Central Bank, 2020). The 

results of the study by Alzyadat (2021) suggest that the 

bank credit facilities provided by commercial banks to the 

Wholesale and Retail sector contribute to stimulating 

growth in Saudi Arabia’s non-oil GDP. 

Employment growth in the wholesale and retail trade 

sector in Saudi Arabia economy has outstripped the market 

sector as a whole. Female employment increased strongly 
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over the period, in keeping with broader market trends. The 

number of Saudi female workers in the wholesale and retail 

trade activity increased by 4% by the end of 2018, and the 

number of workers in the wholesale and retail trade sector 

in the KSA reached about one million and 693 thousand by 

the end of 2018, of whom about one million and 255 

thousand non-Saudi workers. The number of Saudis 

working in the same sector is about 438 thousand workers 

(General Authority for Statistics, 2018). 

Competitive pressures encouraged companies in the 

wholesale and retail trade sector to improve the total factors 

productivity (TFP) by adopting the modern technology and 

the inclusion of the technological factor in production. 

Retailers and wholesalers increasingly use technology to 

optimize sales (Johnston et al., 2000). Moreover, 

technological progress and its impact on factor prices and 

the ability to further change the allocation of distribution 

functions among the various participants. The advent of e-

commerce and the Internet changed the structure of 

distributive trade. In addition to the advent of online retail 

trade, despite its expansion at the time of the COVID-19 

Pandemic, it is in line with the objectives of the Kingdom's 

comprehensive strategies. As a part of the financial sector 

development program, which in itself is part of the 

Kingdom's long run development plan (Vision 2030), the 

government hopes to increase the proportion of electronic 

transactions to 70% by 2030. To stimulate this growth and 

ensure the long run sustainability of this sector, the 

Kingdom has also sought to improve its regulatory 

frameworks. The government has implemented an e-

commerce system, which is designed to regulate electronic 

transactions and improve transparency. The Kingdom 

recorded an advanced position among the ten fastest 

growing countries in the field of e-commerce. The size of 

the e-commerce market in the Kingdom exceeded the range 

of twenty billion riyals in 2019, with a growth rate of 17.7 % 

from the previous year, as e-commerce represented 4.3 % of 

total commercial operations in the retail sector, and it is 

expected to reach 6.5% by 2023 (Saudi Central Bank, 2020).  

A key component of total factors productivity (TFP) is 

technological progress, which produces continuous growth 

in the economy through two channels. First, technological 

progress enables more output to be produced from a given 

stock of capital and labour. Second, technological progress 

enables a country to support a larger steady state capital 

stock and thus a higher level of output. With technological 

progress, we can produce more output from the same level 

of inputs. Also after technological progress, the production 

function shifts out. Technological progress leads to 

substantial increases in productivity. If the marginal product 

of capital declines with the level of the capital stock, the 

economy must reach a steady state in which investment 

equals depreciation and the capital stock is constant 

(Abouzeid, 2016). Therefore, technological progress and 

product innovation positively related to the increase of 

(TFP) in the short-run and total output growth in the long-

run (Lee & Xuan, 2019). Moreover, TFP is associated with 

the application of technical advances, technological 

innovations, improvement of management methods, and 

skilled workers (Ngo, & Nguyen, 2020). 

The development of the information technology sector, 

particularly during the past two decades contributed to the 

promotion of economic development in various forms. 

Numerous studies have shown that these developments 

have led to a significant improvement in economic growth 

and productivity. This also led to an increase in job 

opportunities and Consumer surplus along with developing 

the efficiency of business enterprises. The Internet business 

sector has expanded dramatically over the past years, as has 

the number of consumers doing significantly, the online 

buying and selling of products (Al Koufahi & Warad, 

2020). Therefore, this study aims to highlight the 

importance of technological progress in the distribution 

sector (the wholesale and retail trade) in Saudi Arabia, 

using appropriate economics and statistical methods. 

 

 

2. Literature Review  
  

Economic growth can be viewed as countries’ 

movements toward the production possibility frontier (PPF). 

The increase in overall inputs or a technological progress 

will allow the PPF to shift out and increase the potential 

outputs.  Given its resources, a country might fall short of 

producing the maximum possible output, a phenomenon 

popularly known as technical inefficiency (Kumbhakar & 

Wang, 2005). Microeconomic theory implies that not all 

producers are able to utilize the minimum quantity of 

required inputs in order to produce the desired quantity of 

output given the available technology (Constantin, et al. 

2009). From the theoretical point of view, producers do not 

always optimize their production functions. The production 

frontier shows the minimum quantities of the necessary 

combinations of inputs to produce various products, or the 

maximum outputs with different combinations of inputs and 

a particular technology. Producers operating above the 

production frontier considered technological efficiency, 

while those who operate under the production frontier are 

denoted technically inefficient (Constantin et al., 2009).  

Neoclassical economists assured that long run economic 

growth can only be sustained by external factors, namely 

technological progress that affect the increase in the 

efficiency of physical and human capital. Under the 

neoclassical growth model, the long run sustainability of 

growth in the absence of technological change depends 

critically on whether the substitution elasticity is greater or 
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smaller than one. On the other hand, the recent literature 

brought about by technological progress has developed 

models that present different effects depending on the 

particular value of elasticity of substitution (Antras, 2004). 

Most empirical economic studies have used the Cobb-

Douglas production function to analyze the production 

process, not because it appears to be a simple tool that can 

be easily dealt with or considered a remedy for estimation 

problems, but because of the advantages it possesses 

(Murthy, 2002). Within the Cobb–Douglas framework, it 

weighs evidence of the two alternative explanations of total 

factor productivity differences: the inefficiency view and 

the appropriate technology view. To accomplish these tasks, 

the world production frontier was estimated using a 

nonparametric deterministic approach known as data 

envelopment analysis (Jerzmanowski, 2007).  

Productivity growth can be decomposed into 

technological change (TC) and technological efficiency 

(TE). TC evaluates the effect in productivity from the 

adoption of new production practices (Bravo-Ureta et al., 

2007).  Technological efficiency (TE) measures the ability 

of producers to achieve the maximum output with given 

technology (Khai & Yabe, 2011). In other words, gains in 

TE are related to a host of variables including knowledge, 

experience and education (Bravo-Ureta et al., 2007).  To 

measure technological efficiency, production frontiers need 

to be estimated. Both economic and operations research 

literature offer two approaches to estimate production 

frontiers parametric and nonparametric models (Mizala et 

al., 2002). Empirical literature widely estimated the 

technological efficiency using both cross sectional and 

panel data. using a Cobb Douglas stochastic frontier 

production function  approach, like  (Thiam et al., 2001; 

Alvarez, & Crespi, 2003; So, 2003; Binam et al., 2004;  

Baten et al., 2006; Barros & Dieke, 2008; Binam et al., 

2008; Khai & Yabe, 2011; Assaf et al., 2011; Kumbhakar et 

al., 2014; Majumder et al., 2016; Alropy et al.,  2019; 

Bahta, 2020). The study by Thiam, et al. (2001) tested the 

specific characteristics of the data and econometric 

specifications account for systematic differences in the 

efficiency estimates. The study used the two-limit Tobit 

procedure and the results indicate that factors such as 

primal versus dual, number of fixed inputs and number of 

variable inputs increase average TE estimates. On the other 

hand, using the Cobb-Douglas functional form and cross 

sectional data yields a lower level of TE. Some researchers 

make a distinction between technical and technological 

change; technological change is “change in knowledge” and 

technical change is “change in technique (Godin, 2015). 

Technological progress is a shift in the production 

technology that favors skilled over unskilled labour by 

increasing its productivity. Traditionally, there are three 

types of technological progress viewed as (Alloush, 2015):  

1- Technical progress that supports the productivity of 

labour, which from Harrod's point of view is called 

Harrod-neutral technology or labour augmenting. The 

formula for its input is:  

 

),( ALKfY          (1) 

2-  From Solow's point of view, technical progress that 

supports the productivity of capital is called Solow-

neutral technology or capital augmenting. Its 

connotative form is:  

 

),( LAKfY 
        (2) 

3- Technical progress that supports the productivity of 

both labour and capital from Hicks' point of view, 

called Hicks-neutral technology or factor augmenting. 

Its connotative form is:  

 

   ),(. LKfAY          (3) 

Romer (1990) considered Technical progress as an 

internal factor that results from the production of 

knowledge through research and development, as (A) here 

expresses the accumulation of knowledge through research 

and development and not technological progress:  

           
a

Y

a ALKY  1)(                        (4) 

 

Empirical literature estimated the technological progress 

using Cobb Douglas as the study by Uri (1984) and Enaami 

et al. (2011) examined both disembodied technological 

progress and embodied technological progress in the capital 

stock and in the labour force in the United States. The 

results suggest that disembodied technological progress has 

been about 3% per year, embodied technological progress 

in the capital stock is approximately 4% per year and 

educational attainment significantly enhances labour 

productivity. Al-Abdulrazag, (2004) measured the impact of 

technological change in the construction sector in Jordan, 

using production functions. The results indicated the sector 

was affected by the technological change; moreover, 

technological change was biased towards the labour 

component at the expense of capital. AL-Refai et al. (2016) 

identify the effects of technological development on the 

industrial sector in Jordan used Cobb Douglas production. 

The study concluded that technological development has a 

positive impact on the industrial sector in Jordan. Al-

Fahdawy and Al-Jumaily (2017) measured the impact of 

technological change in agriculture of Iraq. The finding 

suggests the sector was affected by the technical change. 

There is no partiality of technological change to production 

bolstered by technological working in Iraq’s agriculture 
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sector. Levius et al. (2018) explored the information and 

communication technology (ICT) strategies that managers 

of Barbados's wholesale trade businesses use to improve 

international competitiveness in Barbados. Data analysis 

revealed four themes that helped to understand the findings. 

These themes included competitive position and response, 

internal factors, IT-specific factors, and ICT experiences. 

The study by Nassar (2019) discussed the influence of 

intellectual capital on corporate performance of the 

Wholesale and Retail trade companies listed in Borsa 

Istanbul. The study findings indicated that Turkish 

wholesale and retail trade companies are paying good 

attention to the use of the Intellectual capital components, 

especially human capital in the company value added.  

Doms et al. (2004) examined the relationship between 

investments in information technology (IT) and retail firm 

performance. The study confirmed the significant 

relationship between IT investment intensity and retail firm 

productivity. Dastane (2020) proved that technological 

change and IT infrastructure positively and significantly 

affects the organization’s productivity. Muchdie and 

Narmaditya (2019) revealed the positive and strong 

relationship between technology index and domestic trade 

in Baltic States. On the other hand, a study by Kim and Yoo 

(2014) analyzed the efficiency of retail businesses, by using 

data environment analysis to analyze how input elements 

such as store area, parking lot area, number of employees, 

and sales management expenses for the convenience of 

customers positively affect retail business performance. In 

addition, Bae (2012) evaluated the management 

performance of small and medium size retail businesses. 

Small or medium sized retail businesses face difficulties 

regarding the economies of scale. 

 

 

3. Methodology and model specification 
 

Charles Cobb and Paul Douglas in 1928 introduced the 

simplest production function used in economics; it is 

known as Cobb-Douglas production function CDPF, Cobb 

and Douglas (1928).  CDOF considers a simplified view of 

the economy in which production output (Q) is determined 

by the amount of labour (L) involved and the amount of 

capital (K) invested, (Chisasa & Makina, 2013). This is a 

two-input production function, and can be formulated as 

follows: 

 

),(. LKfAY            (3) 

 

Robert Solow in 1956 introduced a simplified model of 

growth. Solow relied on the production function of Cobb-

Douglas to develop an analytical framework for the causes 

of growth and its movement over time (Solow, 1956). Then, 

in 1957, he added new ideas in this field, noting that the 

rate of growth occurs due to a set of growth rates in other 

factors of production beyond physical and human capital, 

which is technical progress (Solow, 1956). Solow model 

was built according to the following formula (Solow, 1956): 

 

),,(. TLKfAY          (5) 

 

The variable T for time appears in the function to allow 

for technical progress. It is convenient to begin with the 

special case of neutral technical change. Shifts in the 

production function are defined as neutral if they leave 

marginal rates of substitution untouched but simply 

increase or decrease the output attainable from given inputs. 

In this case, the production function takes the special form:  

 

),()( LKftAY                               (6) 

 

When the formula is derived with time, we obtain the 

growth rates as follows: 
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The time factor measures the impact of Disembodied 

Technological Change, which was intended to proceed in 

the productive process over time. Technical efficiency was 

defined as the maximum amount of goods and services 

produced by using the available economic resources at the 

lowest cost, as follows:  

 
 KTLQ                                (8) 

 

Q: The wholesale and retail trade sector production in Saudi 

Arabia. 

T: Technological progress. 

L: Number of Labour employed in the wholesale and retail 

trade sector in Saudi Arabia. 

K: Gross Fixed Capital Formation in the wholesale and 

retail trade sector in Saudi Arabia. 

 

α, β: Elasticity of the wholesale and retail trade 

production with respect to labour and capital, respectively. 

() represent the return to scale if ( > 1: Increasing 

return to scale (IRS)) or (  1: Decreasing return to 

scale (DRS)) or ( 1 Constant return to scale (CRS)) 

The study relied on annual data from the General 

Authority for Statistics in Saudi Arabia, during the period 

from 2005 to 2019, to estimate the parameters (α, β, T), the 

function can be converted the linear logarithmic form as 

follows: 
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𝐿𝑜𝑔 𝑄 = 𝐿𝑜𝑔 𝑇+∝ 𝐿𝑜𝑔 𝐿 + 𝛽𝐿𝑜𝑔 𝐾 +  𝜀       (9) 

 

The Solow model has been widely used after its 

development by many researchers, especially with regard to 

methods of calculating material and human capital, and it is 

the developed model, on which the applied framework will 

be built in light of this study. 

Following Abdel Hamid and Abdul Latif (2018), this 

study uses the Autoregressive Distributed Lag (ARDL) 

approach. The ARDL approach preferred to examine 

variables with small samples of time series data. Moreover, 

ARDL can be applied regardless of whether the variables 

are I (0), I (1), or both; the ARDL can distinguish between 

dependent and explanatory variables. That is, the ARDL 

assumes that only a single reduced form equation 

relationship exists between the dependent variable and the 

exogenous variables (Pesaran, et al., 2001). Pesaran and 

Shin, (1998), introduced ARDL model as follows: 

∆𝑌𝑡 =  𝛿0𝑖 + ∑ 𝛼1∆𝑦𝑡−𝑖 + ∑ ∝2 ∆𝑋𝑡−𝑖 +𝑘
𝑖=1

𝑞
𝑖=1

 𝛿1𝑌𝑡−𝑖 + 𝛿2𝑋𝑡−𝑖 + 𝜀𝑖𝑡                          (10) 

 
Where Xs are the explanatory variables, and Y is the 

dependent variable, `q and k are the numbers of maximum 

lag order in the form of (ARDL) model. δ is the coefficients 

of the long run relationships, and α is the coefficients of 

short run relationships between the variables in the model. 

Moreover, 𝜀 is the error correction term (ECT) which is the 

speed of short run adjustment of the model’s convergence 

to long run equilibrium (Nkoro, & Uko, 2016). In this study 

ARDL model can be specified as: 

 

∆𝑄𝑡 =  𝛿0𝑖 + ∑ 𝛼1∆𝑄𝑡−𝑖 + ∑ 𝛼2∆𝐾𝑡−𝑖 +𝑘
𝑖=0

𝑞
𝑖=1

∑ 𝛼3∆𝐿𝑡−𝑖
𝑘
𝑖=0 + + 𝛿1𝑄𝑡−1 + 𝛿2𝐾𝑡−1 + 𝛿3𝐿𝑡−1 + 𝜀𝑖𝑡                  

                                        (11) 

 
Table 1: Augmented Dickey-Fuller Test 

Variable 
Level 1

st
 difference Order of 

stationary Intercept Trend and Intercept Intercept Trend and Intercept 

Q - 1.045938 -0.847776 -2.728979* -2.858801* I(1) 

K -1.787828 -1.695975 -3.325248* -3.184760* I(1) 

L -7.18132* -3.387178* -3.002346** -4.992279* I(0) 

* Means that it is significant at the level of 5%,   
** Means that it is significant at the level of 10% 

F- Statistic is carried out irrespective of whether the 

variables are purely I(0), purely I(1) or mutually 

cointegrated (Pesaran, et al., 2001). Test the coefficients of 

the lagged to differentiate the long run relationship between 

the underlying variables in the model. 

The null and alternative hypotheses are as follows:  

 

𝐻0: 𝛿1 = 𝛿2 = 𝛿3 = 0    no long run relationship exists 
 

Against the alternative hypothesis 

 

𝐻𝐴: 𝛿1 ≠ 𝛿2 ≠ 𝛿3 ≠ 0  the long run relationship exists   
 

 

4. Empirical Results and Interpretations 
 

ARDL cannot be applied when the underlying variables 

are integrated of order I (2), pretesting the model variables 

for unit roots becomes necessary to determine their order of 

integration and avoid spurious results. Therefore, the study 

used the Augmented Dickey-Fuller Test (ADF) to examine 

stationarity of the variable. The null hypothesis is that the 

variable has a unit root, the alternative hypothesis that the 

variable has no unit root. Table (1) shows the unit root tests 

using the ADF, all variables are stationary in the first 

difference, with trend and intercept which means that the 

time series used in the study are stationary from the first 

time lag (1). The null hypothesis was rejected because of 

the non-stationary and the unit root test from the first 

difference of time series data at a significant level (5%, 

10%). ARDL technique is adopted irrespective of whether 

the underlying variables are I (0), I (1) or a combination of 

both. 

To test the existence of a long-run relationship between 

variables in the model, the study employs ARDL Bound 

tests by means of the F- statistic (Wald test). Irrespective of 

whether the variables in the model are I (0) or I (1). The 

critical values of the F-statistics for different numbers of 

variables (K), and whether the ARDL model contains an 

intercept and/or trend are available. They give two sets of 

critical values. I(0) the  lower critical bound which 

assumes all the variables are I(0), that means there is no 

cointegration among the underlying variables, and another 

assumption is that all the variables in the ARDL model are 

I(1) upper critical bound which assumes all the variables 

are I(1) (Pesaran et al., 2001). ARDL Bound tests for 

cointegration in Table 2, illustrated that the calculated F-

statistics is higher than the upper bound for all Critical 
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Value Bounds and significant at 1%, 5% and 10% level in 

the model with the two explanatory variables. Thus, it can 

be concluded that there is a long run relationship between 

the wholesale and retail trade sector production in Saudi 

Arabia and the factors of production (labour, capital and 

technology). 

Table 3 shows the estimate of the dynamic relationships 

of short and long run coefficient by applying the ARDL. 

The results show that the Error Correction Term (ECT) in 

the model is significant and negative. The negative value 

shows that there exists an adjustment speed from short run 

disequilibrium towards the long run equilibrium. That 

means that the wholesale and retail trade production in 

Saudi Arabia covers equilibrium due to the changes in the 

factors of production: labour, capital and technology. 

 
Table 2: ARDL Bounds Test 

Test Statistic Value K 

F-statistic 103.5241 2 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10% 3.17 4.14 

5% 3.79 4.85 

2.5% 4.41 5.52 

1% 5.15 6.36 

 

 The Error Correction coefficient in the equation 

estimates (-1.27), which is negative and statistically 

significant. Its value is also high, and this indicates high 

speed of adjustment from short run disequilibrium to long 

run equilibrium. Therefore, the long run adjustment speed 

takes less than one year; this confirms the existence of a 

stable long run relationship between the variables. Table 3 

illustrates the long run coefficients of variables. It is 

observed that coefficients of factor of production (labour, 

capital and technology) are positive and statistically 

significant for all factors of production at 1%, 5% and 10% 

level. The results show the elasticity of the wholesale and 

retail trade production in Saudi Arabia with respect to 

capital and labour are about 0.26 and 0.78 respectively. The 

elasticity of production with respect to the labour 

component is greater than the elasticity of the capital 

component. The results also indicate that the sum of 

estimated parameters in the model are 1.04, which means 

that the wholesale and retail trade sector in KSA operates in 

light of increasing returns to scale (IRS), meaning that an 

increase in factors of production by 100% will lead to an 

increase in the production by 104%. The elasticity of the 

wholesale and retail trade production with respect to 

technological progress is 4.62%, which is positive and 

statistically significant. Therefore, technological progress 

has a positive and strong contribution to the growth rate of 

the wholesale and retail trade production in Saudi Arabia. 

 
Table 3: ARDL Cointegrating And Long Run Form Selected 

Model: ARDL(1, 3, 1) 

Cointegrating Form 

Variable Coefficient Std. Error t-Statistic 

DLOG(K) 0.253644 0.016082 15.771957 

DLOG(K(-1)) -0.037160 0.013588 -2.734742 

DLOG(K(-2)) -0.134082 0.010604 -12.644371 

DLOG(L) -0.494684 0.087284 -5.667542 

CointEq(-1) -1.268479 0.203240 -6.241277 

    

Cointeq = LOG(Q) - (0.2636*LOG(K) + 0.7801*LOG(L) + 
4.6218 ) 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic 

LOG(K) 0.263578 0.018921 13.930159 

LOG(L) 0.780101 0.060085 12.983300 

C 4.621829 0.561563 8.230299 

 

 

5. Conclusions 
 

5.1. Discussions and implications 
 

The results showed that there is a long-run relationship 

between the production of the wholesale and retail trade 

sector in Saudi Arabia and the factors of production: labour, 

capital and technological progress. The Cobb-Douglas 

production function parameters can be interpreted directly 

as output elasticities. The parameters of labour, capital and 

technological progress have positive signs and are 

statistically significant at the 1 % level. This implies that 

these inputs are playing a major role in the wholesale and 

retail trade production in Saudi Arabia. The elasticity of 

technological progress is the highest compared to labour 

and capital, implying that the contribution of technology 

progress in total factor productivity is dominant. A one 

percent increase in the use of labour leads to a 78 % 

increase in the wholesale and retail trade production in 

Saudi Arabia. A one percent increase in the use of capital 

leads to a 26% increase in the wholesale and retail trade 

sector in Saudi Arabia. The sum of estimated parameters of 

labour and capital in the model are 1.04, which means that 

the wholesale and retail trade sector in KSA operates in 

light of increasing returns to scale (IRS), meaning that an 

increase in the factors of production (labour and  capital) 

by 100% will lead to an increase in the production by 104%. 
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The important input is technological factors used in the 

wholesale and retail trade sector production. The elasticity 

of the production of the wholesale and retail trade sector 

with respect to technological progress is 4.62%, which 

means an increase in technology use by one percent the 

Production in the wholesale and retail trade sector 

quadruples. The results in line with Aljebrin (2013), used 

Cobb-Douglas function to estimate economic growth in 

Saudi Arabia. The result shows that the elasticity of output 

with respect to capital and labour were about 0.67 and 0.57 

respectively. Technological progress has a positive 

contribution to the growth rate of output 8.67% a year. 

  Therefore, the distribution activities in Saudi Arabia 

can be improved by improving technology used in 

production because the greater use of technology increases 

the wholesale and retail trade sector production. This 

indicates the existence of potentials through technological 

development to improve the productive efficiency of the 

resources allocated to the distribution activities of the 

wholesale and retail trade sector in Saudi Arabia.  

 

5.2. Limitations and future directions for research 
 

The study aims to estimate the role of technological 

progress on the distribution sector (wholesale and retail 

trade) production in Saudi Arabia economy. The study 

relied on unpublished data from The General Authority for 

Statistics. The study faced a number of limitations, 

including the lack of data for a longer period of time as well 

as the absence of previous studies on the distribution sector 

at the level of Saudi Arabia, as well as the lack of detailed 

data for the retail sector and the wholesale sector separately.  

The General Authority for Statistics in Saudi Arabia has 

started publishing the internal trade sector survey data on its 

website, and this will draw the attention of researchers in 

the future to this important sector. Future studies can be 

conducted that focus on estimating the production function 

of the retail sector and the wholesale sector separately, 

using different statistical methods and comparing results. 

Also, studies can be conducted to measure the contribution 

of the distribution sector in the economic growth and 

employment. 

  
 

References 
 
Abdel Hamid, M. M. & Abdul Latif, M. H. (2018). Estimation and   

Analysis of the Cobb-Douglas Production Function for the 

Rail Transport Sector in Iraq for the Period 1990-2016 using 
the ARDL Model. Journal of Economics and Administrative 
Sciences, 24(109), 358-382. 
http://dx.doi.org/10.33095/jeas.v24i109.1553 

Abouzeid, A. M. (2016). Estimation of Technical Progress in 
Agriculture Sector for Arab Countries. Middle East Journal of 
Applied Sciences, 6(02), 298-307. 

Al-Abdulrazag, B. (2004). Technical change in the Jordanian 
construction sector (1968-1997: Standard Study. Damascus 
University Journal of Economic and Legal Sciences, 20(1), 

463 – 487. 
Aljebrin, M. A. (2013). A Production Function Explanation of 

Saudi Economic Growth 1984-2011. International Journal of 

Economics and Finance, 5(5), 97-103. Retrieved from 
http://dx.doi.org/10.5539/ijef.v5n5p97 

Al-Fahdawy, L. K., & Al-Jumaily, G. S. (2017). Assess the Impact 

of Technological Chang in the Agricultural Sector in Iraq for 
the Duration of the (1990-2013) Using Transcendental 
Logarithmic Production Function. Tikrit Journal of 

Agricultural Sciences, 17(3), 279-291.  
Al Koufahi, M. A. & Warad, T. A.  (2020). The Impact of 

Information and Communication Technology (ICT) on Intra-
Arab Trade: The Case of the Gulf Cooperation Council 

Countries. The Jordanian Journal of Economic Sciences, 7(1), 
19-40. 

Alloush, J. B. M. (2015) Accounting for Total Factor Productivity 

Growth in Iraq Economy by using Solows Developed Model. 
Wasit Journal for Humanities, 11(31), 9-42 

AL-Refai, M. F., Abdelhadi, S., & Al-Qaraein, A. A. (2016). The 

Impact of Technological Development on Jordanian Industrial 
Sector. International Journal of Business and Management, 
11(4), 291-298. Retrieved from 

http://dx.doi.org/10.5539/ijbm.v11n4p291 
Alropy, E. T., Desouki, N. E., & Alnafissa, M. A. (2019). 

Economics of technical efficiency in white honey production: 

Using stochastic frontier production function. Saudi journal of 
biological sciences, 26(7), 1478-1484. Retrieved from 
https://doi.org/10.1016/j.sjbs.2019.09.029 

Alvarez, R., & Crespi, G. (2003). Determinants of technical 
efficiency in small firms. Small business economics, 20(3), 
233-244. 

Alzyadat. J. A. (2021). Sectoral Banking Credit Facilities and 

Non-Oil Economic Growth in Saudi Arabia: Application of the 
Autoregressive Distributed Lag (ARDL). The Journal of Asian 
Finance, Economics, and Business, 8(2), 809–820. 

https://doi.org/10.13106/jafeb.2021.vol8.no2.0809 
Antras, P. (2004). Is the US aggregate production function Cobb-

Douglas? New estimates of the elasticity of substitution. The 

BE Journal of Macroeconomics, 4(1). 
https://doi.org/10.2202/1534-6005.1161 

Assaf, A. G., Barros, C. P., & Matousek, R. (2011). Technical 

efficiency in Saudi banks. Expert systems with Applications, 
38(5), 5781-5786. 

Bae, J. H. (2012). An Empirical Approach to Evaluate 

Management Performance Using a Trading Area Analysis: 
Focus on Small and Medium-sized Retail Businesses. The 
Journal of Distribution Science, 10(12), 5-11. 

Bahta, S., Omore, A., Baker, D., Okike, I., Gebremedhin, B., & 

Wanyoike, F. An Analysis of Technical Efficiency in the 
Presence of Developments toward Commercialization: 
Evidence from Tanzania’s Milk Producers. The European 

Journal of Development Research, 1-24. 
https://doi.org/10.1057/s41287-020-00279-8 

Barros, C. P., & Dieke, P. U. (2008). Technical efficiency of 

African hotels. International Journal of Hospitality 
Management, 27(3), 438-447. 
https://doi.org/10.1016/j.ijhm.2007.11.004 

https://doi.org/10.2202/1534-6005.1161
https://doi.org/10.1057/s41287-020-00279-8
https://doi.org/10.1016/j.ijhm.2007.11.004


22                           The Role of Technological Progress in the Distribution sector: Evidence from Saudi Arabia Wholesale and Retail Trade Sector 

Baten, M. A., Rana, M., Das, S., & Khaleque, M. A. (2006). 
Technical efficiency of some selected manufacturing industries 
in Bangladesh: a stochastic frontier analysis. Lahore. Journal 

of Economics, 11(2), 23-41. 
Binam, J. N., Tonye, J., Nyambi, G., & Akoa, M. (2004). Factors 

affecting the technical efficiency among smallholder farmers 

in the slash and burn agriculture zone of Cameroon. Food 
policy, 29(5), 531-545. 

Binam, J. N., Gockowski, J., & Nkamleu, G. B. (2008). Technical 

efficiency and productivity potential of cocoa farmers in West 
African countries. The Developing Economies, 46(3), 242-263. 
https://doi.org/10.1111/j.1746-1049.2008.00065.x 

Blundell, R., & Bond, S. (2000). GMM estimation with persistent 
panel data: an application to production functions. 

Econometric reviews, 19(3), 321-340. 
Boame, A. K. (2004). The technical efficiency of Canadian urban 

transit systems. Transportation Research Part E: Logistics and 
Transportation Review, 40(5), 401-416. 
https://doi.org/10.1016/j.tre.2003.09.002 

Bravo-Ureta, B. E., Solís, D., López, V. H. M., Maripani, J. F., 
Thiam, A., & Rivas, T. (2007). Technical efficiency in farming: 
a meta-regression analysis. Journal of productivity Analysis, 

27(1), 57-72. https://doi.org/10.1007/s11123-006-0025-3 
Chisasa, J., & Makina, D. (2013). Bank credit and agricultural 

output in South Africa: A Cobb-Douglas empirical analysis. 

International Business & Economics Research Journal (IBER), 
12(4), 387-398. 

Cobb, C. W., & Douglas, P. H. (1928). A theory of production. The 

American Economic Review, 18(1), 139-165. 
Constantin, P. D., Martin, D. L., Rivera, R. Y., & De, E. B. B. 

(2009). Cobb-Douglas, translog stochastic production function 

and data envelopment analysis in total factor productivity in 
Brazilian agribusiness. Journal of Operations and Supply 
Chain Management (JOSCM), 2(2), 20-33. 

Dastane, O. (2020). The impact of technology adoption on 

organizational productivity. Journal of Industrial Distribution 
& Business, 11(4), 7-18. 
https://doi.org/10.13106/jidb.2020.vol11.no4.7 

Doms, M. E., Jarmin, R. S., & Klimek, S. D. (2004). Information 
technology investment and firm performance in US retail trade. 
Economics of Innovation and new Technology, 13(7), 595-613. 

https://doi.org/10.1080/1043859042000201911 
Enaami, M., Ghani, S. A., & Mohamed, Z. (2011). The Estimation 

of Cobb-Douglas Production Function Parameter through A 

Robust Partial Least Squares. Journal of Science and 
Mathematics Letters, 3(1), 32-38. 

General Authority for Statistics, (2018). Internal Trade Survey 

Third Quarter 2018 Retrieved from 
https://www.stats.gov.sa/ar/6127 

Godin, B. (2015). Technological Change: What do Technology 
and Change stand for?. Project on the Intellectual History of 

Innovation, (24), 1-51. 
Husain, S., & Islam, M. S. (2016). A test for the Cobb Douglas 

production function in manufacturing sector: The case of 

Bangladesh. International Journal of Business and Economics 
Research, 5(5), 149-154. 
http://dx.doi.org/10.11648/j.ijber.20160505.13 

Jerzmanowski, M. (2007). Total factor productivity differences: 
Appropriate technology vs. efficiency. European Economic 
Review, 51(8), 2080-2110 

Johnston, A., Porter, D., Cobbold, T., & Dolamore, R. (2000). 
Productivity in Australia's wholesale and retail trade. 

Productivity Commission Working Paper No. 1641. 

http://dx.doi.org/10.2139/ssrn.270784  

Jones, C. I. (2005). The shape of production functions and the 
direction of technical change. The Quarterly Journal of 

Economics, 120(2), 517-549. 

https://doi.org/10.1093/qje/120.2.517 

Khai, H. V., & Yabe, M. (2011). Technical efficiency analysis of 
rice production in Vietnam. J. ISSAAS, 17(1), 135-146. 

Kim, S. H., & Yoo, B. K. (2014). An analysis of retail business 

efficiency in Korea. The Journal of Distribution Science, 12(4), 

23-30. https://doi.org/10.13106/jds.2014.vol12.no4.23. 
Kleyn, J., Arashi, M., Bekker, A., & Millard, S. (2017). 

Preliminary testing of the Cobb–Douglas production function 

and related inferential issues. Communications in Statistics-

Simulation and Computation, 46(1), 469-488 
Kumbhakar, S. C., Lien, G., & Hardaker, J. B. (2014). Technical 

efficiency in competing panel data models: a study of 

Norwegian grain farming. Journal of Productivity Analysis, 

41(2), 321-337 
Kumbhakar, S. C., & Wang, H. J. (2005). Estimation of growth 

convergence using a stochastic production frontier approach. 

Economics Letters, 88(3), 300-305. 

Lee, J. W., & Xuan, Y. (2019). Effects of technology and 
innovation management and total factor productivity on the 

economic growth of China. The Journal of Asian Finance, 

Economics, and Business, 6(2), 63-73. 

https://doi.org/10.13106/jafeb.2019.vol6.no2.63 
Levius, S., Safa, M., & Weeks, K. (2018). Information and 

communication technology strategies to improve international 

competitiveness in the wholesale and retail trade sector. 

International Journal of Business and Globalisation, 20(1), 
128-138. https://doi.org/10.1504/IJBG.2018.088680 

Majumder, S., Bala, B. K., Arshad, F. M., Haque, M. A., & 

Hossain, M. A. (2016). Food security through increasing 

technical efficiency and reducing postharvest losses of rice 
production systems in Bangladesh. Food Security, 8(2), 361-374. 

Mizala, A., Romaguera, P., & Farren, D. (2002). The technical 

efficiency of schools in Chile. Applied Economics, 34(12), 

1533-1552. 
Muchdie, M., & Narmaditya, B. S. (2019). Are trades related to 

technology? Evidences from the Baltic States: Estonia, Latvia 

and Lithuania. The Journal of Asian Finance, Economics, and 

Business, 6(2), 83-93.   
https://doi.org/10.13106/jafeb.2019.vol6.no2.83 

Murthy, K. V. (2002). Arguing a case for Cobb-Douglas 

production function. Review of Commerce Studies, 20, 21 

Nassar, S. (2019). The Influence of Intellectual Capital on 
Corporate Performance of the Turkish Wholesale and Retail 

Trade Companies. IUG Journal of Economics and Business. 

27(3), 1-14. http://dx.doi.org/10.2139/ssrn.3700356  

Ngo, M. N., & Nguyen, L. D. (2020). Economic growth, total 
factor productivity, and institution quality in low-middle 

income countries in Asia. The Journal of Asian Finance, 

Economics, and Business, 7(7), 251-260. 

https://doi.org/10.13106/jafeb.2020.vol7.no7.251 
Nkoro, E., & Uko, A. K. (2016). Autoregressive Distributed Lag 

(ARDL) cointegration technique: application and 

https://doi.org/10.1111/j.1746-1049.2008.00065.x
https://doi.org/10.1016/j.tre.2003.09.002
https://doi.org/10.1080/1043859042000201911
https://www.stats.gov.sa/ar/6127
https://dx.doi.org/10.2139/ssrn.270784
https://doi.org/10.1093/qje/120.2.517
https://doi.org/10.13106/jds.2014.vol12.no4.23
https://doi.org/10.13106/jafeb.2019.vol6.no2.63
https://dx.doi.org/10.2139/ssrn.3700356


 23 Jumah Ahmad ALZYADAT, Monira Saleh ALMUSLAMANI / Journal of Distribution Science 19-3 (2021) 15-23  

interpretation. Journal of Statistical and Econometric Methods, 
5(4), 63-91. 

Uri, N. D. (1984). The impact of technical change on the 

aggregate production function. Applied Economics, 16(4), 

555-567. https://doi.org/10.1080/00036848400000069  
Peretto, P. F., & Seater, J. J. (2013). Factor-eliminating technical 

change. Journal of Monetary Economics, 60(4), 459-473. 

https://doi.org/10.1016/j.jmoneco.2013.01.005 

Pesaran, M. H., & Shin, Y. (1998). An autoregressive distributed-
lag modelling approach to cointegration analysis. Econometric 

Society Monographs, 31, 371-413. 

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds testing 

approaches to the analysis of level relationships. Journal of 
applied econometrics, 16(3), 289-326. 

https://doi.org/10.1002/jae.616 

Romer, P. M. (1990). Endogenous Technological Change. Journal 

of Political Economy, 98(5), 71 – 102. 

Saudi Central Bank, (2020). Fifty sixth Annual Report. Retrieved 
from https://www.sama.gov.sa/en-us/economicreports/ pages/ 

annualreport.aspx 

Solow, R. M. (1956."A Contribution of the Theory of Economic 

Growth". Quarterly Journal of Economics. 70(1), 65-94. 
https://doi.org/10.2307/1884513 

Solow, R.M. (1957). Technical Change and Aggregate Production. 

Review of Economics and Statistic. 39(3). 312-320. 

https://doi.org/10.2307/1926047 
So, O. (2003). Productivity and technical efficiency of poultry egg 

production in Nigeria. International Journal of Poultry 

Science, 2(6), 459-464. 

Thiam, A., Bravo‐ Ureta, B. E., & Rivas, T. E. (2001). Technical 
efficiency in developing country agriculture: a meta‐ analysis. 

Agricultural economics, 25(2‐ 3), 235-243. 

https://doi.org/10.1111/j.1574-0862.2001.tb00204.x 

 

https://doi.org/10.1080/00036848400000069
https://doi.org/10.1016/j.jmoneco.2013.01.005

