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Digital transformation affects all organizations, large and small. Waves of technological change are frequent and accelerating, requiring constant adaptation by companies and their employees. Artificial intelligence, automation, and digital tools are changing the traditional organizational structure and ways of working. After the COVID-19 pandemic, the labor market has to move toward an inclusive digital transformation that braces the business systems. This paper is an attempt to explore the effect of digitalization on employment in Gulf Cooperation Council (GCC) countries and compare them to some selected advanced countries. The methodology focuses on the second-generation unit root tests and the Auto Regressive Distributed Lagged model for the period 2000–2020. The findings show a negative and significant impact of ICT on employment in the industrial and services sectors for GCC countries with a moderate adjustment speed toward the long-run equilibrium. This result is explained by the shortage of skilled workers in GCC countries compared to advanced countries, where the findings show a positive and significant effect of ICT technologies on total employment, especially in the industrial sector. The adjustment speed toward the long run is significantly higher in advanced countries than in GCC countries.
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Introduction

With the COVID-19 outbreak in 2020, the world turned massively toward modern technologies, accelerating a digital transformation that began several decades ago. Many companies have adopted digital-based business models to continue their activities and save some of their revenues. Simultaneously, mobile applications have been developed to monitor the pandemic's evolution. Researchers are increasingly using artificial intelligence (AI) to better understand the virus and accelerate the development of new vaccines. In some countries, internet use increased by 60% shortly after the outbreak (OCDE, 2020), which proves the digital acceleration. Countries are therefore facing a major challenge. Economies are unlikely to return to “pre-COVID” models. The crisis has clarified the potential of digital technologies. Moreover, our daily activities, such as jobs, education, health, public services, and even social interactions, will be more dependent on technology in the future. Many researchers have defined digitalization as a social-technical phenomenon involving the shift to the daily use of technology in life and business. Among them, we cite El Sawy et al. (2016), Legner et al. (2017), Muro et al. (2017), Alt (2018), Clarke (2019), Chapco-Wade (2018), Sandberg et al. (2020), and Corrocher and Ordanini (2002).

In this paper, we refer to digitalization as the use of digital technologies in day-to-day business life. The growing importance of digital technologies and communication infrastructures in individuals' daily lives, especially in doing work tasks, reveals that companies are increasingly tending to place digital strategies at the heart of their action plans. As countries focus on addressing the COVID-19 crisis and organizing the recovery, it is time for the labor market to work toward an inclusive digital transformation that strengthens the business systems.

The effect of the pandemic on the labor market was remarkable (Piroşc et al., 2021). The COVID-19 crisis has reinforced the importance of digital skills and accelerated digital transformation in businesses. The global labor force moves during a brief period to online work and intensive use of new technologies in several fields such as public administration and the health sector.

In such a situation, all companies must ensure that the labor force can consider the automation process as a weapon in market competition (Madakam et al., 2019). Digital skills become a crucial requirement to be competitive in the labor market. With the online working process, employees need to master the working digital tools, interact with others, and be more productive. Having digital knowledge is more likely to be common among people, but mastering digital skills is another story. Nowadays, finding a job requires having advanced digital skills. Various studies concluded a clear correlation between higher salaries and digital abilities.

The continuous improvement of labor market infrastructures in Gulf Cooperation Council (GCC) countries1 and their engagement in impressive national revolution strategies such as the Saudi Vision 2030, Qatar National Vision 2030, and Abu Dhabi Economic Vision 2030 will increase the efficiency across all the sectors mostly due to digitalization. A competitive company requires a skilled digital labor force capable of dealing with changes in the information and communication technology (ICT) sector. Nevertheless, the GCC countries suffer from a shortage of skilled workers. According to Stragtegy Report (2022), the number of digital jobs in the GCC is low compared to other countries. We count only 1.7% of digital jobs in the GCC countries and 5.4% on average in European Union countries. Ninety-three percent of the digital GCC workforce are graduates from foreign universities. This is mainly due to some shortages in the GCC education system which is not updated with the technological changes. Indeed, the region's human capital assessment falls significantly behind the world average. UNDP's Arab Human Development Reports and the two Arab World Competitiveness Reports (2002–2003 and 2005) stressed that education, research, and development are weak in the region and that education systems lack relevance through systems focusing on inputs rather than outcomes. This critical shortage “exacerbates other problems associated with importing both foreign workers and technologies” (Davis and Hayashi, 2007).

According to Figure 1A, we use ICT imports as a proxy for digitalization in GCC and advanced countries. The digital economic index classifies countries into the following three groups: digital creators, digital adopters, and digital disruptors. The GCC countries belong to the group of digital adopters which makes them dependent on digital creators, through the imports of ICT.


[image: Figure 1]
FIGURE 1
 (A,B) Digitalization and employment trends in GCC and advanced countries. Source: Authors' calculations based on World Bank Database.


Since 2015 and after the reform plans of Saudi Arabia, Emirates, and Qatar, GCC economies have recorded important digital sector growth to become more competitive in the global market. They can now host strong multinational firms.

Figure 1B shows that the percentage of employed persons is higher in GCC countries than in advanced countries. This is mainly due to the importance of manual jobs that did not require any advanced skills. Thus, companies increase the number of hires to improve productivity. Since 2018, we record a slight decrease in employment which can be explained by the growth of the digital sector which requires fewer nonskilled workers. The shortage of workers with advanced technical skills reduces the employment rate. In fact, the employment rate in GCC countries is calculated using the participation of national workers in the labor force, not foreign workers.

The situation of the GCC countries was controverted in the literature. Therefore, this paper attempts to explore digitalization's impact on labor market indicators. The novelty of this paper is to be an innovative study on the impact of modern technologies use after the COVID-19 outbreak on employment for GCC countries from different perspectives: industrial sector, services sector, and women's participation in the labor force. Moreover, we compare the performance of the GCC countries to some selected advanced countries to find out recommendations to support the GCC job market in the digital era.

The paper is presented as follows: after a concise presentation of the main research problem, the first section introduces the literature review. The second section defines the data and the methodology used in the paper, followed by the empirical results, and finally, in the fourth section, we present the conclusion and the recommendations.



Literature review

Technology and labor market variables rely on macroeconomic theories, typically the growth models where technology, labor, and capital are the most important key factors that generate economic growth. Several studies confirmed that digitalization fundamentally changes the nature of work. Modern technologies impact the labor market in many aspects such as reducing the routine of automated work and increasing the demand and pay for highly skilled technical workers. The process of work digitalization in the last decades has gone through various stages, and there is no doubt that during the COVID-19 pandemic it was significantly modified and accelerated (Sam, 2020; Janeska and Lozanoska, 2021).

Schilirò's (2021) study, on digital transformations during the COVID-19 pandemic, shows that digital transformation causes several changes in the economy and society and these changes may be beneficial for one and harmful for others. The substitution of workers for machines will produce counterbalancing forces by increasing the number of lost jobs on the one hand and by creating new types of jobs on the other hand.

An empirical paper by Katz et al. (2021) provides various approaches to measure job gains and losses due to automation. Their application in Chile indicated that lost jobs are equal to the jobs created; thereby it results in a slight impact on the labor force. However, the jobs created are mainly addressed to workers with a high degree of education. Their results indicate probable social marginalization impacts, as some weak groups of workers will face the risk of losing their businesses due to their low level of education and income. Another paper by Jongwanich et al. (2022) examined the impact of advanced technology (proxies by ICT) on variations in employment and revenue in Thailand. The results show that advanced technology cannot push workers out of the labor market, but it reallocates the workers between skilled and unskilled positions.

The digital revolution brings new ways of working but cannot be a solution to all the problems. Wisskirchen (2017) argues that the high level of unemployment in some sectors cannot be avoided by the introduction of new technologies, but it will be a shift in some work areas especially in the services sector, by allowing some workers to benefit from flexible work time and workplace through the remote work. However, Denishin (2020) argues that the impact of digitalization is still not clear. Manual jobs have still a high impact on the economy globally and the industrial sector especially. Thus, we cannot think about the alternative of zero manual jobs in the future, but we have to explore the alternative that robots and individuals can work together side by side. These findings are confirmed by Idris et al. (2021) in their research on the effect of high-technology trade on employment. The authors confirmed that there is evidence of a negative relationship between high-tech trade and employment. Illéssy et al. (2021) stated that highly qualified employees are more likely to get a job and stay in their jobs.

Despite the national effects, digitalization reinforces the attractiveness of countries in the international market and helps to improve business practices in the international business world. A paper by Bezrukova et al. (2022) on the effect of digitalization on the expansion of the world economy finds that the European Union member states have developed and implemented digital technologies to reach a high economic expansion and a competitive business environment. Vasilescu et al. (2020) tried to investigate if digitalization leads to creating vulnerable citizens or countries groups by focusing only on their digital skills. The survey of EU citizens (2020) shows that people with a high level of digital skills have a confident perception of the effect of technologies on the economy.

The unemployment rate is one important indicator of the labor market. Controversial studies tried to identify the relationship between digital technology expansion, ICT developments, and unemployment. Among them, Abbasabadi and Soleimani (2021) used the following three indexes of technology: the ICT development index, the digital index, and the technological readiness index. Their findings revealed a clear relationship between unemployment and digital technology indexes for 163 countries. As digital technologies are expanding, unemployment grows to a maximum and then begins to decline as technology expansion exceeds a specific value. Another study by Neffati and Gouider (2019) analyzed the socioeconomic effects of digitization in the Kingdom of Saudi Arabia by using data covering the period from 1981 to 2016. Their results show a significant negative relationship between digitalization and unemployment. These findings are confirmed by Başol and Yalçin (2021) and Ivanitskaia (2022).

For the GCC countries, the Ideation Center Insight Report (2017) demonstrates that GCC countries are engaged in national transformation plans such as the 2030 vision in the Kingdom of Saudi Arabia and the United Arab Emirates to increase efficiency across all sectors through digitalization. GCC countries still need a comprehensive strategy to focus on boosting digital high skills and developing a more skilled workforce that can adapt easily to modern technologies, besides creating attractive employment chances. The cultural norms and some restrictive gender rules applied in GCC countries are holding women back from joining the workforce. Since 2015, the reform plans applied in Saudi Arabia, United Arab Emirates, and Qatar, as well as new policies are encouraging women to join the workforce and increase their visibility in the labor market. Gadi (2021) focuses on the obstacles to women's participation in the GCC labor market and the author shows that insufficient experience and training in digital technology were the main identified obstacles.



Data and methodology


Data

In this section, we define the variables of interest to study the impact of digitalization on labor market indicators. The definition of the variables used in the analysis is recorded in Table 1. The data used in the regression were gathered from the World Bank tables. We selected annual data that cover the period 2000–2020. The selected sample includes six GCC countries as follows: Kingdom of Saudi Arabia, United Arab Emirates, Qatar, Bahrain, Kuwait, and Oman, as well as the following six advanced countries: the United States, Canada, the United Kingdom, France, Italy, and Germany. The analysis was performed using EVIEWS 10.


TABLE 1 Economic variables included in the model.
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Methodology

This research is an attempt to study the effect of digitalization on total employment and different sectors in GCC countries and some selected advanced countries. We apply a comparable model to that of Shahbaz and Rahman (2012) and Dinh et al. (2019), and the model is stated as follows:

[image: image]

where Yit is the endogenous variable, α is the intercept, and β is the partial coefficient for the exogenous variables Xit (ICT, Mobile, and Tram).




Empirical results


Descriptive statistics

The descriptive statistics provide quantitative insights into the selected data series. Table 2 below presents the central measures and the standard deviation. The number of observations is different for the two samples because the data for GCC countries start from 2001 to 2020, while it starts from 2000 to 2020 for the selected advanced countries. The results show a positive mean of all the selected variables over the study period. Yet, a high standard deviation presents in mobile and trademark compared to the other variables used in the model. These findings are similar for the GCC and the advanced countries.


TABLE 2 Descriptive statistics.
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Correlation matrix

To investigate the possible correlation between the variables of interest, the correlation matrix is presented in Table 3. The results show that, for advanced countries, there is no high correlation between the variables. For the advanced countries, there is a high and positive correlation between trademark applications and mobile subscriptions with 0.8654.


TABLE 3 Correlation matrix.
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Cross-sectional dependence test

To test the robustness of the model, we proceed to investigate the cross-sectional dependence. We apply Breusch and Pagan's (1980) LM test, Pesaran's (2004) scaled LM test, and Pesaran's (2004) CD test. The findings in Table 4 show that the null hypothesis of “no cross-sectional dependence” is rejected at a 1, 5, and 10% significance level for all the models except Model 4 for GCC countries. Thus, the findings confirm the presence of cross-sectional dependence among the variables.


TABLE 4 Cross-sectional dependence test.
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Unit root tests

The presence of cross-sectional dependence among the models reduces the efficiency of the first-generation unit root tests. Thus, to check the stationarity of the time series and to determine the order of integration of the data we use the second-generation unit root tests: cross-section augmented Dickey–Fuller (CADF) and Im, Pesaran, and Shin (CIPS) unit root tests using Akaike information criterion (AIC). According to Hill et al. (2011), stationarity is a prior condition to any regression. All variables should be stationary to prevent any statistical problems in the regression. The CADF equation is as follows:
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where Ȳt is the cross-section average of Yit.
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where tr is the t ratio on the coefficient in Equation 2 above. The critical value of this t ratio is tabulated by Pesaran (2007).

The stationarity tests were performed on the level and first difference to examine the order of integration of each variable. Table 5 presents the results of the CADF and CIPS unit root tests. The findings allow us to reject the null hypothesis of the presence of a unit root among the variables.


TABLE 5 Second-generation unit root tests.
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For the GCC group, emp industry, emp services, and mobile are stationary in level according to CIPS and CADF tests; cointegrated of order zero I (0), while the remaining variables are cointegrated of order one I (1). For the advanced countries group, ICT, emp services, and emp industry variables are stationary in Level I (0) according to CIPS and CADF tests. For the other variables, we confirm the presence of a unit root and the cointegration of order 1 I (1).



Cointegration test

The cointegration test sheds light on the number of cointegration relationships and their functional form. We performed the Pedroni Panel cointegration test based on the comparison likelihood ratio to its critical value. The test hypothesis is formulated as follows: H0: There is no cointegration relationship between Mobile, ICT, Tram, and the labor market indicators; H1: There is a cointegration relationship between Mobile, ICT, Tram, and the labor market indicators.

The results are summarized in Table 6 below. We define four models to assess the impact of digitalization on different indicators of the labor market. Model 1 links the digitalization proxies' variables (mobile subscription, trademark, and ICT) to total employment. Model 2 links the same range of independent variables to employment in the industrial sector, Model 3 explores the impact of these variables on employment in the services sector, and Model 4 links the employment of women to digitalization. We apply these four models to GCC countries and advanced countries to identify the differences between these economies. According to Table 6, the findings of Pedroni's cointegration tests are shown which confirm the absence of a long-run association among the proposed variables.


TABLE 6 Pedroni residual cointegration tests.
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Panel autoregressive distributed lag (Panel ARDL) model

Due to the presence of different levels of integration among time series variables, we use the Panel ARDL approach rather than the traditional estimation approach. Panel ARDL methods are characterized by ranges of benefits that permit estimating different variables with different orders of stationarity as expressed in Table 5.

The Panel ARDL model is very useful when investigating the short and long-run relationship between digitalization and labor market indicators (Pedroni, 2004), it can be formulated as follows:
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where the parameter δi captures adjustment toward long-run equilibrium, p, q is the optimal lag length determined by the AIC criterion. The endogenous variable yt represents different indicators from the labor market, and the exogenous variable Xt represents ICT, mobile subscription, and trademark applications.

The results of the Panel ARDL model are summarized in Table 7 below. According to the first part (a) referring to GCC countries, the long-run relation between employment in the industrial sector and the variables of interest (Model 2), shows that Mobile and Tram positively affected industry employment at a 1% significance level, while ICT has a significant negative impact on industry employment at 1%. This result can be explained by the importance of the oil industry in the Gulf region. The petroleum leading country in the region is the Kingdom of Saudi Arabia. Since 2016, the country, and especially ARAMCO is engaged in many digital transformations to meet the world's energy needs. The Emirates with ADNOC company are shifting from a traditional oil company to an innovative international energy company in the era of oil and Gas 4.0. Thus, the new automatization of the oil industry in the region increased the unemployment in this sector due to a shortage of national skilled workers. These results for GCC countries are confirmed by Al Qudah et al. (2016) and Wisskirchen (2017). The second interesting result for the GCC countries is the negative long-run coefficient for a mobile subscription that negatively affects employment in the services sector. Many GCC countries, since the COVID-19 pandemic provided an online portal that operates as an entry point to digital public services. Since that time, people become more familiar with e-services, and they do not need any more to visit governmental entities to apply for public services so this impact negatively the employment rate in the sector. One can cite various public applications such as TAWAKALNA for Saudi Arabia, TAMM for Emirates, and TAWASUL for Bahrain. Indeed, GCC governments continue to improve and innovate in the public sector to be competitive compared to other countries.


TABLE 7 Panel ARDL results.
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Model 4 results show that Mobile and Tram positively affect women's employment, but the results are not significant. Thus, we cannot conclude a clear relationship between these variables. Indeed, in the GCC countries, women's participation in the labor market and the number of business owners were lower compared to men before 2015. The new reform plans adopted after 2015, especially in Saudi Arabia are likely to increase women's involvement in the labor market, Elhaj and Pawar (2019).

For the advanced countries group, the results of Model 1 show that ICT and Mobile affect positively total employment at a 1% level of significance. Model 2 shows a positive relation between employment in the industrial sector and ICT, the relationship is significant at a 1% level. Regarding employment in the services sector, only the variable Tram has a positive and significant impact. Finally, the results present a positive impact of Mobile and Tram on the integration of businesswomen in the labor market. These results are explained by the important proportion of national skilled workers in the labor market. This is not the case for the GCC countries where an important number of skilled expatriates' workers are dominating the digital labor force compared to the national skilled workers. This gap is mainly due to the mismatching of the educational and training systems in these countries with the job market requirements which impacts the employment rate.

Considering the short-run equation (Table 7), the coefficient cointeQ01 shows the error correction mechanism ECM, which explores the speed of convergences to equilibrium from the short run to the long run per 1 year. The sign of this coefficient is negative and significant at 1% for GCC Model 2 when industry employment was the dependent variable. It shows a 30.0004% adjustment in industry employment from the short run to the long run annually. In other words, to achieve long-run equilibrium, the GCCs will need 3.33 years. For the Advanced countries group, all the models show the significance of the error correction mechanism ECM, with respectively 28.9455% for Model 1; 35.8416% for Model 2; 26.3254% for Model 3, and 20.2385% for Model 4. Therefore, the advanced countries will achieve the long-run equilibrium faster than the GCC countries for employment in the industrial sector with 2.79 years and will record a slower adjustment speed for total employment, employment in the services sector, and the employment of women with 3.45, 3.79, and 4.94 years, respectively.



Dumitreu and hurlin causality test

Finally, the Dumitrescu and Hurlin (2012) panel causality test was run to test the causality among the variables. Dumitreu and Hurlin's test is based on the VAR model and assumes that there is no cross-sectional dependency. However, the simulations by Monte Carlo show that even under the conditions of cross-sectional dependency, this test can produce strong findings.
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where P is the lag length, βi K and δi K are the short-run coefficients.

The results are presented in Table 8 below. The causality test results show a causal and significant relation between the selected variables for the two samples.


TABLE 8 Dumitreu and hurlin causality test results.
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For the GCC countries, the results of Model 1 show four significant unidirectional causal relationships from total employment to mobile, from total employment to trademark, from ICT to mobile, and from trademark to mobile. Models 2 and 3 results show two significant unidirectional causal relationships between the variables at a 1% significant level. Finally, Model 4 revealed one bi-directional causal relationship between women's employment and ICT, and three significant unidirectional causal relationships from women's employment, ICT, and trademark to mobile.

For the advanced countries, Models 1–3 results show one significant bi-directional causal relationship between variables. Finally, Model 4 showed four bi-directional causal relationships between women's employment and mobile; women's employment and trademark, trademark, and mobile; and mobile and ICT. In addition to two significant unidirectional causal relationships from women's employment to ICT and from ICT to trademark.

The detected causal relationships indicate the significant future dynamics of all selected labor market indicators concerning analyzed variables (ICT, Mobile, and Tram) in GCCs and advanced countries.




Conclusion and recommendations

Digitalization is a significant factor that influences labor market indicators, and it gains importance after the COVID-19 outbreak. The growing expansion of digital technologies and communication infrastructures in the daily lives of individuals and businesses needs a qualified labor force to work toward an inclusive digital transformation that strengthens the business systems.

This paper is an attempt to investigate the effect of digitalization on employment from different perspectives by comparing GCC countries and some selected advanced countries. Using an autoregressive distributed model for the period 2000–2020, the results of the Panel ARDL model show that for GCC countries, mobile subscriptions, and trademarks positively affected industry employment, while ICT has a significant negative impact on industry employment. There is a negative relationship between ICT and mobile subscriptions on the one hand, and services employment, on the other hand, these results confirm the findings of Wisskirchen (2017). Regarding the integration of women into the labor market, mobile subscriptions and trademark applications positively affect women's employment.

For the advanced countries group, the results show that the ICTs and mobile subscriptions are the main support for employment in the industrial and services sector. Regarding the long-term adjustment speed, all the results are significant for the developed countries, while the GCC countries suffer from disequilibrium in the long run and a slow adjustment toward the long-term equilibrium.

These results can be explained by the need of GCC countries to develop research and development to support the adoption of digitalization. Since the end of the COVID-19 outbreak, the governments of GCC countries become more aware of the importance of digitalization in the job market. Although the fast growth in the number of companies and startups in the region, the propagation of innovative digital technologies in the labor market is still very low. According to the report of Strategy and Middle East (2022), the share of big data companies per million inhabitants is between 0 and 2.5 compared to an average of 4.4 for advanced countries.

The recommendations provided by the research are to focus on three main areas in the GCC countries to limit the digital gap compared to the advanced countries. The first area is to focus on the development of the national labor force with advanced digital skills with training and companies' engagement to ensure a durable digital economy (Schilirò, 2021). The second area is to reinforce research and innovation through the review of the educational process to meet the new requirements of the job market. The third area is the localization of digital products. GCC countries should work on formulating strategies for technology transfer to reduce the imports of new technologies that will be costly for the government to train the labor force on them.
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