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Abstract. Oil sector contributes most of macroeconomic performance in Saudi Arabia. Using a period 1970-2018, we calculate the 

production, exports, government revenues, investment and employment concentration indices using normalized Herfindahl Hirschman 

index and test the effects of concentration indices on the economic growth. We find that exports and government revenues are highly 

concentrated and majorly depend on the oil sector. Employment is more concentrated by public sector and production is majorly 

concentrated on oil sector. Investment is shown relatively lesser dependence on the oil sector with compare to exports, production and 

government revenues. In the long run, we find the positive effects of production and government revenue concentrations on the economic 

growth and negative effects of exports and employment concentrations. Moreover, we find the Granger causality from production 

concentration to the economic growth, from government revenue and exports concentrations to the production concentration, from 

investment concentration to the export concentration and from production, investment and government revenue concentrations to the 

employment concentration. 
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1. Introduction 

 

Saudi Arabia is an oil rich economy and depends heavily on the oil sector in her income, exports and government 

revenue. Economic diversification may be initiated by a gradual process to diversify the source of income from 

oil sector to the other sectors like increasing contribution of industrial and service sectors in the income. Saudi 

government has targeted the diversification from oil sector in her all development plans since 1970. But, Saudi 

Arabia could not be achieved acceptable diversification compared to other rentier countries (Merzuk 2013). 

Moreover, the government of Saudi Arabia is also planning for economic diversification in the long term Vision 

2030. Economic diversification from oil sector is an urgent need of Saudi economy due to its heavy reliance on 

this sector. The fluctuations and low level of oil prices in the world market now-a-day might be considered as a 

threat to the maroeconomic sustainability of the economy. Government of Saudi Arabia has been targeted the 

diversification policy in the most of 5-years development plans and have reduced some of oil dependence as well. 

For example, the contribution of the oil sector in Gross Domestic Product (GDP) fell from 58.5% during the first 

development plan of 1970-74 to 28.6% during a period of 2015-2018 in tenth development plan (Saudi Arabian 

Monetary Agency 2019). 

 

Table 1 shows 5-years average contributions of oil sector in the exports, government revenue, investment and 

production during the ten development plans from 1970-2018. The contribution of oil sector in GDP was 

observed highest during the first development plan 1970-74 and it gradually decreased to 25.5% till the fourth 

development plan 1985-89. Afterwards, it showed mostly increasing trend till eighth development plan 2005-09 

and fell afterwards. In the last period 2015-18, the proportion 28.6% is found least with compare to all 

development plans except 1985-89. This sharp decline in proportion of oil sector in GDP may be claimed due to 

an achievement of government policy toward diversification and may also be due to global oil price crisis. In the 

non-oil sector profile, the private sector contribution has gradually been increased from 28% during the first 

development plan 1970-74 to 50.4% during fourth development plan 1985-89. Then, it gradually decreased till the 

eighth development plan 2005-09 and has positive trend afterwards. The non-oil private sector contribution to 

GDP has showed an opposite trend to the trend of oil sector contribution in the all development plans. In the same 

line, non-oil government sector share in GDP has also the opposite trend to the trend of oil sector in most of 

development plans. Therefore, both private and public sectors are proved to be helpful in diversification process 

of conversion from oil to non-oil sector in the Kingdom.      

 

In the fiscal domain, the oil sector contribution to government revenue has showed a high dependence in the first 

development plan 1970-74 but it declined gradually from 90.6% during first development plan to 62% in the 

fourth development plan 1985-89. Afterwards, it picked a continues positive trend till ninth development plan 

2010-14 and stood at same position of first development plan 1970-74 but decreased tremendously in the last 

development plan during 2015-18. In the exports’ market, oil exports contributed about 100% of total exports in 

the first two development plans during 1970-79 and contributed 98.4% in the third development plan 1980-84. In 

the fourth development plan 1985-89, a sharp decline was observed and contribution of oil exports was observed 

around 90% in total exports in the development plans during 1985-2009 with the minute fluctuations. Afterwards, 

a declining trend has been observed in the last two development plans during 2010-18.  

 

Investment in the oil sector was 25.4% of total investment in the first development plan 1970-74 which was 

highest compared to other development plans. Then, it gradually decreased till fifth development plan and was 

observed at 7.2% during 1990-94. Afterwards, it showed a mix of increasing and decreasing trends during 1995-

2018. The most proportion of investment was from non-oil private sector during 1985-2018 and the public sector 

investment share has been found largest during 1970-1984 which tremendously fell during 1995-2004. The oil 

sector employment data could not be found for sample period so we discuss the employment in the private and 

public sectors. Private sector shows more employment share than the public sector in the all development plans 
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and has also showed an increasing trend in most of development plans during 1970-2018. The public sector 

employment share was found significant in the first six development plans but it declined sharply in the seventh 

development plan.   

 
Table 1. Evolution of economic diversification or concentration indicators during economic development plans 

 

Development 

Plan 

GDP Share (%) Exports Share 

(%) 

Govt. Revenue 

Share (%) 

Investment Share (%) Employment 

Oil Private Govt. Oil Non-

oil 

Oil Non-oil Oil Private Govt. Private Govt. 

1970-74 58.5 28 13.5 99.5 0.5 90.6 9.4 25.4 34.4 40.2 61 39 

1975-79 56.9 34.4 8.7 99.7 0.3 88.8 11.2 13.2 28.1 58.7 66.6 33.4 

1980-84 48.7 38.3 13 98.4 1.6 79.5 20.5 11 33.6 55.4 74.6 25.4 

1985-89 25.5 50.4 24.1 87.9 12.1 62 38 7.9 50.3 41.8 63.2 36.8 

1990-94 36.4 40.7 22.9 91 9 75.5 24.5 7.2 52.3 40.5 64.5 35.5 

1995-99 34.7 41.8 23.5 87.3 12.7 70.7 29.3 10.8 74 15.2 71 29 

2000-04 40 39.3 20.7 88.7 11.3 80.9 19.1 11.2 74.2 14.6 89.5 10.5 

2005-09 49.5 34.7 15.8 88.2 11.8 88.2 11.8 14.1 62.3 23.6 87.5 12.5 

2010-14 47 37.2 15.8 85.7 14.3 90.5 9.5 11.1 51.6 37.3 88.6 11.4 

2015-18 28.6 48.6 22.8 76.2 23.8 66.9 33.1 13.7 55.9 30.4 89.9 10.1 

Source: Saudi Arabian Monetary Agency (2019) 

 

In summing up, Saudi Arabia is heavily depending on the oil-sector in terms of income, exports and government 

revenue. The economy has targeted the diversification policy in all 5-years development plans since 1970, but still 

the diversification level is lesser than the projected level (Al Bakr 2015). Particularly, government revenue and 

exports are still heavily relying on the oil sector. Before targeting any diversification policy, it is very pertinent to 

test the effects of income, exports, investment, employment and government revenue diversifications on the 

economic growth sustainability because the major objective of any economic policy is a sustainable growth. Some 

studies have been investigated the effects of income diversification on the economic growth of Saudi Arabia with 

the mix evidences of findings (Al-Tit and Omri 2018; Al-Khatib 2011; Al-Khatib 2014). But, Saudi literature is 

still silent to test the effects of exports, investment and government revenue diversifications on the economic 

growth by estimating the concentration indices of these macroeconomic indicators. So, this present study is 

intended to find major types of macroeconomic diversifications using normalized Herfindahl Hirschman index 

and tests their effects on the economic growth of Saudi Arabia using a maximum available range of data (raw data 

is provided in appendix). 

 
  

2. Literature Review          

    
Economic diversification from oil sector may be assumed a process to reduce the contribution of the oil sector in 

government revenues, exports, investment and GDP of oil-dependent economies. In general, economic 

diversification aims to: (1) expand the opportunities and prospects for domestic and foreign direct investment and 

increase commercial partners and international markets, (2) strengthen ties between economic sectors and thus 

achieve economic stability, (3) expand and diversify the value added from maximum economic sectors (4) 

providing opportunities for national employment, and (5) creating the exports substitution industry that 

contributes to strengthening the forward and backward linkages of existing industries. 

 

The diversification policy may activate the low contributing sectors of an economy to be worked at full potential 

to contribute in the income and economic growth of the country. In this regard, the testing of the impact of 

diversification on the economic growth seems important. Literature is available with the studies of economic 

diversification and its impact on growth and development of the countries. For example, Ghanem and Fawaz 

(1998) studied the factors determining the allocation of economic and agricultural resources in light of the 
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targeted structural change in the Egyptian economy. The study indicated that the structural change occurred in the 

Egyptian economy but could not support to the growth and development. It gave push to the sectors which 

showed less productivity during the period 1976-1997. Other than economic growth, the role of economic 

diversification has been tested on the other different macroeconomic performance indicators in the literature. For 

example, del Rosal (2019) investigated the role of export diversification using Herfindahl index on the export-

performance. In contrast, he found that exports’ concentration helped in raising export-performance. Ali and 

Memon (2019) examined the effect of exports’ diversification on the human development in the South Asia. They 

assumed different proxies of exports’ diversification and found the positive effect of each proxy on the human 

development. Cai et al. (2018) explored the role of diversified exploitation and exploration on innovate policy 

logics and found the positive role in case of Finland and Norway. Nisar et al. (2018) studied the effects of income 

diversification on the technical and scale efficiencies of the commercial banks of South Asia. They reported that 

income diversification showed the significant and positive effects on the all types of efficiencies of the banks in 

the South Asia. Basile et al. (2018) investigated the relationship between exports’ diversification and economic 

development of 114 countries in a sample period 1992-2012, considering the spatial effects. They found the 

spatial dependence in the exports diversification model through spillovers. Particularly, large countries showed 

larger diversification effects.  

 

The economic diversification has also been found helpful to reduce the cyclical effects in the times of the crises of 

the economies. Ji and Mei (2019) inspected the performance of exports’ diversification on the fiscal pro-cyclical 

movements. They found that export’s diversification helped in reducing the fiscal pro-cyclical movements. Liu et 

al. (2018) investigated the role of industrial and global diversification of US firms on the economic 

downturns/crises. They found that both kinds of diversifications supported the firms to be stabilized in the 

economic downturn periods through increasing investments and through products’ performance of the diversified 

industries. Adelaja and Akaeze (2018) examined the influence of diversification from oil, oil reserves and 

exchange rate on the recovery from oil price crisis of 53 oil-producing countries. They found that with an increase 

in oil price after crisis period, diversification accelerated the economic recovery. Alley (2018) reconnoitered the 

support of export diversification on the exchange rate crash of Naira. He found that oil price crash of 2014 

directly depreciated the Naira significantly which could not be improved after many government policies and 

initiatives. But, increase in non-oil exports and revenues helped to appreciate the Naira and to be stabilized in the 

international market. Masood et al. (2019) estimated impact of oil prices on stock return of G7 countries.  

 

There are a number of studies investigating the issue of economic diversification in the context of Saudi Arabia. 

In the descriptive analyses, Albassam (2015) utilized the percentage contribution of oil sector to GDP, to 

government revenues, to total exports of Saudi Arabia during 1970-2013. He argued that this economy could not 

achieve the targeted diversification. After the oil price crisis of 2014, Al Bakr (2015) discussed the need of 

production-based diversification from the oil sector in the Kingdom of Saudi Arabia in his descriptive analyses. 

He argued that Saudi Arabia had targeted the diversification policy in each of her five year plans since 1970 but 

still diversification was found lesser than the targeted expectations. He discussed the demand sided and supply 

sided issues of diversification policy and suggested that Small and Medium Enterprises (SMEs) with government 

support might play a significant role in diversification process. He confronted that SMEs were only focusing on 

the low value-added activities like trade and construction. The foreign investors were also focusing the 

construction sector majorly. Further, labor was also remitting most of their income to their mother countries 

which could not benefit the local economy. He recommended the government to divert the FDI and SMEs 

activities towards high value-added activities to raise productivity and to accelerate the process of diversification.        

 

Jawadi and Ftiti (2019) investigated the relationship between oil-dependency and economic growth of Saudi 

Arabia. They found the positive effect of oil sector production on the economic growth in the nonlinear settings. 

Further, the effect of oil price was found different at different oil market conditions (booms or busts) and equity 

investment played the pleasant effects on the economic growth. Moreover, they favored the diversification policy 
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according to the Vision 2030. Aker and Aghaei (2019) examined the effects of exports ‘diversification and 

economic performance on the business competitiveness of 11 oil-rich countries, including Saudi Arabia. They 

found that both exports’ diversification and economic performance played the important role in raising business 

competitiveness. Maalel and Mahmood (2018) investigated the role of oil-income and oil-exports dependency on 

the economic growth of GCC countries including Saudi Arabia in the asymmetric settings. They find that oil-

income has insignificant effect on the economic growth of Saudi Arabia. Further, oil-exports dependency has 

negative effects on the economic growth with asymmetric magnitude of effects. Both increasing and decreasing 

oil-exports dependency had negative relationship with the economic growth of the Saudi Arabia but increasing 

oil-exports dependency had relatively greater negative effects on the economic growth than that of decreasing oil-

exports dependency.  

 

Al-Khatib (2011) investigated the role of diversification on the economic growth using a period 1970-2008. He 

found the positive effect of diversification on the economic growth. Al-Khatib (2014) re-investigated the effect of 

diversification on economic growth in the Saudi economy during the period 1970-2011. They found that the goal 

of diversifying could not be achieved as a production-based economy as oil exports majorly contributed the total 

exports and also contributed the major government revenues as well. Further, he found the insignificant effects of 

diversification on the economic growth. On the other hand, Al-Tit and Omri (2018) found that economic 

diversification positively contributed in the job creation, improving the institutional quality and promoting the 

economic growth of Saudi Arabia. They also found that oil price and trade also contributed in the economic 

growth.   

 

The literature signifies the importance of economic diversification on the economic growth and on the other 

macroeconomic performance. The role of production diversification from oil sector has also been tested on the 

economic growth in case of Saudi Arabia. But, Saudi literature is still silent to investigate the role of exports, 

government revenue, investment and employment diversifications on the economic growth and this present is 

highly motivated to fill this literature gap. 

 

3. Methods 

 

First objective of this research is to calculate the diversification indices for production, government revenue, 

exports, investment and employment in Saudi Arabia. Hirschman (1964) proposed an index to measure the 

competition or concentration in the industry. Further, United Nations Trade and Development Organization 

(UNCTAD) utilized a Normalized Herfindahl Hirschman Index (HHI) to measure the exports concentration. 

Following UNCTAD and Lapteacru (2012), the normalized HHI is as follows:  
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Where, xi is value of one sector exports and X is total value of exports.  H is an indicator of exports’ concentration 

normalized by number of types of exports (N). The value of the H coefficient ranges from zero to one. Zero 

represents the perfect diversification in export sector and one represents the perfect concentration on one sector 

exports. Saudi economy is mostly depending on the oil for exports performance. Therefore, the increasing value 

of H may represent the oil exports’ concentration and decreasing value of H represents the diversification from oil 

exports. In the same way, the H index will be estimated to calculate the concentration of oil production in the total 

production, government revenue from oil sector in the total government revenue, investment in oil sector to total 
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investment and employment concentration in the Saudi Arabia. In all, increasing trend of H shows the increasing 

concentration and decreasing trend of H shows the increasing diversification.   

 

After estimating the level of concentration or diversification, we test the effects of all calculated concentration 

variables on the economic growth through regression analyses. Further, we also aim to find the causality among 

the hypothesized variables of the model to test the direction of relationships. Before moving to regressions or 

causality analyses, we test the unit root problem in all the focused series using Dickey and Fuller (1981) 

methodology as follows: 

 

t

k

i ititt xxx      11
          (2) 

 

t

k

i ititt xxx      11
         (3) 

 

t
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i ititt xxtx      11
        (4) 

 

In equation 2, null hypothesis of unit root in the series xt ( 0 ) is tested assuming no intercept and no trend in 

the series and rejection of it would be an evidence of stationary series. Same procedure would be applied 

assuming intercept in the series in equation 3 and assuming both intercept and trend in the series in equation 4. 

After unit root analyses, we move towards Autoregressive Distributive Lag (ARDL) cointegration technique 

proposed by Pesaran et al. (2001). This technique is chosen due to its superiority on the other techniques. For 

example, it removes the endogeneity problem in the model by autoregressive process. Secondly, it provides 

efficient results in the presence of a mix order of integration. A mix order of integration may be expected in the 

model as some of the economic variables may be found stationary at their level and others on their first 

differences. Our objective is to test the effects of all concentration or diversification macroeconomic indicators on 

the economic growth and is also to test the causal relationships among the diversification proxies and economic 

growth. To test the causality, we need to test the cointegration among the variables assuming all variables as 

dependent variables one by one in the analyses. For this purpose, a system of ARDL equations is as follows:  
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Here, GDPCt is GDP per capita in constant Saudi Riyal. PDt, RDt, EXDt, IDt, and EMDt are the H indices 

estimated through equation 1 to calculate the production concentration, government revenue concentration, 

exports concentration, investment concentration and employment concentration respectively. All variables are 

taken in natural logarithm form to estimate the elasticity coefficients. The data on GDP per capita and data to 

estimate all H indices are sourced from Saudi Arabian Monetary Agency (2019).   

 

The equation 5 would be tested for the cointegration by Bound test procedure of Peasarn et al. (2001) after 

selection of optimum lag length by Schwarz Information Criteria (SIC) in the system of equations. Null 

hypothesis of no cointegration ( 0161514131211   ) would be tested to find the cointegration in 

the model when GDPCt is dependent variable and rejection of null would corroborate the cointegration in the 

model. After confirmation of cointegration, we may estimate the long run effects of independent variables on the 

economic growth by normalizing 12 , 13 , 14 , 15 , and 16  normalized by 11 . Later, short run effects can be 

captured with estimated i1 , i11 , i12 , i13 , i14 , and i15 . To find the cointegration in the other equations, same 

procedure can be applied on the null hypotheses of ( 0262524232221   ), 

( 0363534333231   ), ( 0464544434241   ), 

( 0565554535251   ), and ( 0666564636261   ), for the models assuming 

PDt, RDt, EXDt, IDt, and EMDt as dependent variables respectively. The cointegtation of these models would be 

attested to apply the causality analyses. Equation 6 presents a system of equations to conduct the causality 

analyses through Vector Error Correction Model (VECM) as follows:     
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The optimum lag length could be selected through SIC in above system. The long run causality can be 

corroborated by the statistically significant ECMt-1 in each single equation of the system of equations 6. Then, we 

can do short causality analyses by applying the Wald test on the coefficients of lagged differenced variables in the 

equation with a null hypothesis of no causality. A rejection of null hypothesis would corroborate the direction of 

causality from one variable to the other in the above system of equations. 
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4. Data Analyses and Discussions  

 

Table 2 shows the concentration or diversification indices following the equation 1. It is clear from the data 

presented in table 1 that the fifth and sixth development plans are less concentrated and are more most diversified 

plans in term of GDP, and then the seventh development plan followed by the tenth development plan are on the 

third and fourth position in term of production diversification. During these plan periods, government and private 

sectors contributed significantly in GDP as compare to other development plans. Moreover, the production index 

shows lowest average index during 1970-2018 with compare to other all estimated indices. So, it shows a lower 

level of concentration and higher level of diversification throughout the sample period 1970-2018 with compare 

to other concentration indices. The same story can be observed in case of investment concentration index because 

its index showed a lower level of concentration and higher level of diversification in most of sample period except 

two development plans during 1995-2004. During 1995-2004, the private sector investment proportion is found 

larger than the sum of oil and government sectors’ contribution in total investment and is also higher than the its 

own proportion in the other development plans which is a good indicator for growth of non-oil sector in the 

economy during 1995-2004. Moreover, the investment index shows second lowest average during the sample 

period 1970-2018 after the lowest average of production index. As per the government revenue concentration 

index, fourth development plan is found most diversified followed by tenth, sixth and fifth development plans. 

But, these plans still carry more than 60% contribution of the oil sector in the total government revenue. Rest of 

development plans looks significantly concentrated on the oil sector. Particularly, first, second, eighth and ninth 

development plans are highly concentrated on the oil sector by carrying around 90% contribution of oil sector in 

the total government revenues. In the exports sector, the average of exports concentration during all the sample 

period is found highest among all the calculated concentration. Particularly, the oil sector concentration is found 

very high in the first three development plans during 1970-1984 where oil sector contributed more than 95% of 

total exports. Even after this period, oil sector concentration index is found very high till 2014 and oil sector 

contributed at least more than 85% of total exports during 1970-2014. Recently, the exports’ concentration index 

is dramatically fallen in last development plan during 2015-18 but still oil sector is contributed more than 75% in 

this period. The employment index carries only public and private sectors’ contribution in total employment as oil 

sector employment data could not be found for the sample period. HHI of employment shows a fair concentration 

which does mean that proportion of public sector employment is high with compare to private sector employment. 

Public sector employment proportion is around 35% during 1970-1994. Afterwards, the public sector contribution 

decreased to 15% during 1995-2018.       

 
Table 2. HHI during economic development plans 

Development 

Plan 

PDt EXDt RDt IDt EMDt Average 

1970-74 0.1887 0.9797 0.6618 0.0279 0.0482 0.3813 

1975-79 0.1812 0.9862 0.6027 0.1676 0.1204 0.4116 

1980-84 0.1352 0.9386 0.3825 0.1601 0.2440 0.3721 

1985-89 0.0672 0.5813 0.0665 0.1571 0.0704 0.1885 

1990-94 0.0270 0.6712 0.2603 0.2005 0.0851 0.2488 

1995-99 0.0283 0.5579 0.1933 0.3905 0.2074 0.2755 

2000-04 0.0373 0.5996 0.3849 0.3775 0.6244 0.4047 

2005-09 0.0914 0.5861 0.5856 0.1988 0.5633 0.4050 

2010-14 0.0789 0.5102 0.6570 0.1286 0.5956 0.3941 

2015-18 0.0577 0.2753 0.1202 0.1397 0.6357 0.2457 

Average 0.0893 0.6686 0.3915 0.1948 0.3195 0.3327 

Source: Authors calculation 
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After observing the concentration and diversification issues, we aim to find the relationships among economic 

growth and concentration indicators. For this purpose, we investigate the unit root issue in the hypothesized series 

and table 3 shows the unit root test results. It can be observed that all the variables are non-stationary at levels 

except RDt and EXDt which show the stationary behavior in some of the tested unit root equations. On their first 

differences, all variables are stationary at 1% level of significance. Unit root test shows a mix order of integration 

due to some evidences of stationary leveled variables. But, ARDL cointegration gives consistent results in this 

situation due to Bound testing procedure (Pesaran et al. 2001).  

 
Table 3. Unit Root Results 

Variable C C&T None 

GDPCt -2.2542 -2.2182 -0.3443 

PDt -1.9240 -2.5169 -0.3583 

RDt -3.3278** -3.3009* -1.0587 

EXDt -0.9752 -3.3732* 0.2007 

IDt -2.2790 -2.1949 -1.3588 

EMDt 1.5878 -2.3440 -1.6985 

∆GDPCt -5.0784*** -5.0201*** -5.1250 

∆PDt -6.9006*** -6.8160*** -6.9747*** 

∆RDt -9.9300*** -9.8205*** -10.0159*** 

∆EXDt -5.7079*** -5.6389*** -5.6476*** 

∆IDt -6.6212*** -6.6154*** -6.6658*** 

∆EMDt -4.6734*** -4.6324*** -4.5767*** 

Note: C and T represents intercept and trend respectively. *** shows are stationary at 1% level of significance. 

Source: Authors calculation 

 

After investigating the unit root, we conduct the Bound test on the system of equations mentioned in equation 5 

and results are reported in table 4. To validate the cointegration, we follow the critical F-values provided by 

Kripfganz and Schneider (2018) which are efficient in case of a small sample size. The bound testing results show 

that null hypotheses of no-cointegration 0161514131211    and  

0262524232221    are rejected at 1% level of significance and cointegration is proved in these 

equations (GDPCt/ PDt, RDt, EXDt, IDt, EMDt) and (PDt/ GDPCt, RDt, EXDt, IDt, EMDt).  For the rest equations, 

the null hypotheses 0363534333231   , 0464544434241   , 

0565554535251   , and 0666564636261     are not rejected and 

cointegration is not proved in the equations (RDt / GDPCt, PDt, EXDt, IDt, EMDt), (EXDt / GDPCt, RDt, PDt, IDt, 

EMDt), (IDt / GDPCt, RDt, EXDt, PDt, EMDt), and (EMDt / GDPCt, RDt, EXDt, IDt, PDt).  

 
Table 4. Bound Test 

Model F-value  

F(GDPCt/ PDt, RDt, EXDt, IDt, EMDt)  7.1269*** 

F(PDt / GDPCt, RDt, EXDt, IDt, EMDt)  9.4874*** 

F(RDt / GDPCt, PDt, EXDt, IDt, EMDt) 3.7353 

F(EXDt / GDPCt, RDt, PDt, IDt, EMDt) 2.4431 

F(IDt / GDPCt, RDt, EXDt, PDt, EMDt) 0.9018 

F(EMDt / GDPCt, RDt, EXDt, IDt, PDt) 2.5693 

Kripfganz and Schneider (2018) Critical Bound F-values  

 

At 1% 2.8515-3.9571  

At 5% 2.2611-3.2641 

At 10% 1.9806-2.9266 

Note: C and T represents intercept and trend respectively. *** shows are stationary at 1% level of significance. 

Source: Authors calculation 
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Table 5 shows the long and short run results in a cointegration equation with a dependent variable GDPCt. The 

cointegration has already been confirmed for this equation in bound testing results presented in table 4. It is 

further corroborated with a negative and statistically significant coefficient of error correction term. The 

diagnostic tests, in the bottom of table 5 and in the figure 1, also show that the results presented in table 5 are 

stable, reliable and consistent. In the long run, production concentration has positive and significant effect on the 

economic growth. 1% increase in the production concentration or 1% decrease in the production diversification is 

increasing the GDP per capita by 0.408%. We conclude that increasing production concentration has pleasant 

economic growth effects. Table 1 showed that oil sector is carrying a significant proportion in the GDP. 

Therefore, we may conclude that increasing concentration of oil sector in GDP has positive economic growth 

effects. In the short run, the effect of production diversification is also found positive with relatively lesser 

elasticity than that of the long run. 1% increase in the production concentration in short run is increasing the GDP 

per capita by 0.1878%.   

 
Table 5. Long and Short Results: GDPCt is dependent variable 

Variable Coefficient Std. Error t-Statistic Prob. 

Long Run 

PDt 0.4080 0.1268 3.2170 0.0030 

RDt 0.2927 0.1045 2.8012 0.0086 

EXDt -1.1651 0.5033 -2.3148 0.0272 

IDt 0.0462 0.0993 0.4650 0.6451 

EMDt -0.4294 0.1619 -2.6528 0.0123 

Intercept 11.6534 0.3419 34.0802 0.0000 

Short Run 

GDPCt -0.2309 0.10789 -2.1400 0.0401 

PDt 0.1878 0.0244 7.7104 0.0000 

RDt 0.0332 0.0134 2.4794 0.0186 

EXDt -0.1416 0.0725 -1.9523 0.0597 

EXDt-1 0.2458 0.0561 4.3834 0.0001 

IDt -0.0255 0.0144 -1.7643 0.0872 

IDt-1 -0.0438 0.0148 -2.9654 0.0057 

EMDt 0.0748 0.0290 2.5837 0.0145 

ECTt-1 -0.2128 0.0276 -7.6969 0.0000 

Diagnostic Tests 

Heteroscedasticity F-value = 1.3572 0.2302 

Serial Correlation F-value = 0.8639 0.4317 

Normality Chi-square = 0.6155 0.7351 

Source: Authors calculation 
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Figure 1. CUSUM and CUSUMsq Tests 

 

The effect of RDt, government revenue concentration, has positive and significant effect on the GDP per capita in 

the long run. 1% increase in the revenue concentration or 1% decrease in the revenue diversification is found 

helpful in increasing GDP per capita by 0.2927%. Government revenues are sole source to invest in the 

infrastructure of an economy to support the economic activities and economic growth of a country. Saudi Arabia 

is low tax based economy and oil sector is majorly contributing to its government revenues. Hence, oil sector 

concentration in the government revenues is not found bad for the economic growth but is found supportive to the 

economic growth phenomenon. The effect of revenue concentration is also found positive on the GDP per capita 

in the short run with a minute elasticity. 1% increase in the revenue concentration in the short run is increasing the 

GDP per capita by 0.0332%.       

 

The effect of EXDt, exports concentration, is found negative on the GDP per capita and its elasticity is found 

more than 1. Therefore, 1% increase in the exports concentration or 1% decrease in the exports diversification is 

depressing the GDP per capita by 1.1651%. Exports of Saudi Arabia are heavily concentrated by oil sector and oil 

exports are depending on the world oil prices which are highly volatile. Hence, the oil exports are highly volatile 

because of fluctuation of world oil prices now-a-days. Therefore, we conclude that a high concentration of oil 

exports in the total exports is responsible for depressing the economic growth in the Kingdom. Moreover, the 

elasticity coefficients suggest that negative elasticity of export concentration is higher than some of positive 

elasticities of production and revenue concentration. Therefore, the overall effects of oil sector concentration in 

the production, revenue and exports may be claimed negative for the economic growth of the Kingdom. 

Moreover, the effect of export concentration on GDP per capita is also found negative in the short run with a low 

elasticity with compare to long run elasticity and its lag effects is showing a positive growth effect. The effect of 

investment concentration is found statistically insignificant in the long run. This insignificant effect can be 

justified by a reason that investment in private sector is found higher than oil and government sectors but the 

proportion of private sector in GDP is mostly found lesser than proportion of private sector investment in the total 

investment. In the short run, the effects of investment concentration and its lag are negative on the GDP per 

capita. It can be concluded that investment concentration has negative growth effect in the short run.      

 

In last, the effect of employment concentration is found negative on the GDP per capita. 1% increase in the 

employment concentration or 1% decrease in employment diversification is decreasing the GDP per capita by 

0.4294% in the long run. Employment index is developed by the share of employment in public and private 

sectors. The proportion of private sector is always found more than public sector but public sector has contributed 

a significant proportion of employment during 1970-1999. Due to a significant employment share of public 

sector, the employment concentration is found responsible for depressing economic growth because productivity 
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of public sector employees may usually be assumed lesser than the private sector. Unlike to long run effect, the 

short run effect of employment concentration is found positive on the GDP per capita. 

 
Table 6. VECM based Granger causality results 

Variable ∆GDPCt-1 ∆PDt-1 ∆RDt-1 ∆EXDt-1 ∆IDt-1 ∆EMDt-1 ECMt-1 

∆GDPCt  8.2608 

(0.0161) 

4.0375 

(0.1328) 

0.2986 

(0.8613) 

0.7413 

(0.6903) 

4.0076 

(0.1348) 

21.9507 

(0.0154) 

∆PDt 4.1527 

(0.1254) 

 8.0494 

(0.0179) 

6.8502 

(0.0325) 

0.3363 

(0.8452) 

0.9921 

(0.6089) 

21.3035 

(0.0191) 

∆RDt 1.6799 

(0.4317) 

1.5422 

(0.4625) 

 1.0667 

(0.5866) 

1.1584 

(0.5604) 

1.3107 

(0.5193) 

5.6353 

(0.8449) 

∆EXDt 0.4308 

(0.8062) 

1.3018 

(0.5216) 

0.2086 

(0.9010) 

 4.7807 

(0.0916) 

2.0073 

(0.3665) 

10.6689 

(0.3839) 

∆IDt 0.4827 

(0.7856) 

0.4981 

(0.7795) 

0.9957 

(0.6078) 

1.7349 

(0.4200) 

 0.8625 

(0.6497) 

3.6147 

(0.9631) 

∆EMDt 0.8527 

(0.6529) 

12.6972 

(0.0017) 

4.6806 

(0.0963) 

4.4645 

(0.1073) 

8.4316 

(0.0148) 

 38.3834 

(0.0000) 

Source: Authors calculation 

 

In the causality analyses presented in table 6, production concentration is causing to the GDP per capita. Further, 

government revenue and exports concentrations are causing to the production concentration. These concentration 

indices are largely influenced by oil sector and have indirect effect on the economic growth through the 

production concentration. The investment concentration is causing to the export concentration. Lastly, the 

production, investment and revenue concentrations are causing to the employment concentration. 

 

Conclusions and Implications   

 

Saudi Arabia is largest oil exporter in the world market and her most of macroeconomic performance is heavily 

depending on the oil sector. This present research calculates the production, exports, government revenue, 

investment and employment concentration indices in Saudi Arabia using normalized Herfindahl Hirschman Index 

and discusses the level of concentration or diversification in each calculated macroeconomic domain. We utilize a 

maximum available time range of 1970-2018 for oil and non-oil contribution in the production, exports, 

government revenue and investment. We apply the unit root test on the series to test the level of integration, 

ARDL Bound testing approach to find the cointegration among the hypothesized models and Granger Causality 

test to find the direction of relationships. We find that level of concentration is very high in the exports and 

government revenues in most of development plan periods. Moreover, we also find that public sector employment 

has significantly high in the period 1970-1999. In the regression analysis, we find that production and government 

revenue concentrations have positive effect on the economic growth of the Kingdom in both long and short run. 

The production concentration is majorly observed due to the oil sector. Therefore, the oil sector concentration is 

helpful in accelerating the economic growth. And, the government revenue is also majorly concentrated by the oil 

sector and oil concentration in government revenue is found helpful for achieving higher economic growth. The 

export concentration has negative effects on the economic growth both in long and short run. The export sector is 

heavily concentrated by oil exports and this oil export dependency is found harmful for the economic growth of 

the Kingdom. From the estimated elasticities, we find that negative growth effect of exports concentration is 

found larger than the cumulated positive growth effects of production and revenue concentrations. Therefore, we 

conclude that oil sector concentration in the economy of Saudi Arabia is overall harmful to the sustainability of 

economic growth of the Kingdom. The investment concentration has statistically insignificant effect in the long 

run but has negative effect on the economic growth in the short run. Investment is mostly concentrated by public 

and private non-oil sectors’ investment and its insignificant effect realizes the fact and income is mostly 

contributed by oil sector even with lesser proportion of investment in the oil sector. Lastly, the public sector 

employment carries a significant share in the total employment and employment concentration has negative effect 
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on the economic growth in the long run. The Granger Causality test reveals the unidirectional causality from 

production concentration to the economic growth and unidirectional causality is also found from government 

revenue and exports concentrations to the production concentration. Though, these concentrations have also 

indirect effects on the economic growth through production concentration. Further, investment concentration is 

causing to the export concentration, and production, investment and revenue concentrations are causing to the 

employment concentration as well.  

 

The results show that production and revenue concentrations by oil sector have positive effect on the economic 

growth and government has targeted production and revenue diversification policy in the Vision 2030. Therefore, 

production and government revenue diversification policies should be traced carefully without harming the 

economic growth of the Kingdom. The exports concentrated by oil sector have more than proportionate negative 

effect on the economic growth. Hence, non-oil exports sector should have government support to reduce the 

negative growth effects of oil exports. At first, public sector is sufficiently large in the Kingdom and it can focus 

the non-oil export promotion. Secondly, tax rebates and other government support should be provided to private 

sector for the promotion of non-oil exports. The government revenue concentrated by oil sector has positive effect 

on the economic growth, which is good in the oil prices boom days, but may have adverse effect during oil price 

crisis period. Now-a-days, the world is facing the lower oil prices and it may have a long term adverse 

consequences on the government reserve and on the economic growth consequently. Therefore, the non-tax based 

economy should be shifted to the tax base so government spending capacity should not be affected to support the 

economic growth sustainability in the times of oil price crisis. The investment is concentrated by public and 

private non-oil sectors and has statistically insignificant effects on the economic growth. Hence, non-oil sector 

investment seems less productive and government should provide the advisory services to the private investors to 

invest in more productive channels to support the economic growth of the Kingdom. Lastly, the employment has a 

significant share from public sector and has negative effect on the growth. Government should trace the 

educational and incentive policies to raise the private sector employment which is assumed more productive than 

that of public sector employment to support the economic growth of the Kingdom. 
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 Appendix: Data utilized   

Years GDPCt PDt RDt EXDt IDt EMDt 

1970 11.32662 -3.05436 -0.46146 -0.04867 -3.16515 -3.03269 

1971 11.46892 -2.23262 -0.59706 -0.01074 -3.13939 -3.0327 

1972 11.62857 -1.98053 -0.56394 -0.0156 -5.58358 -3.0327 

1973 11.79637 -1.70677 -0.24672 -0.01816 -4.34243 -3.03269 

1974 11.89696 -0.75599 -0.25144 -0.00979 -3.28923 -3.0327 

1975 11.753 -1.3957 -0.42534 -0.01749 -2.32514 -3.03269 

1976 11.86661 -1.50838 -0.4898 -0.01366 -2.16118 -3.029 

1977 11.88456 -1.76269 -0.58702 -0.01216 -1.69197 -2.10627 

1978 11.77883 -2.15895 -0.57491 -0.01565 -1.48239 -1.7736 

1979 11.8362 -1.89828 -0.46487 -0.01037 -1.54292 -1.54049 

1980 11.83237 -1.49348 -0.3617 -0.00621 -1.52572 -1.50052 

1981 11.78958 -1.57416 -0.48209 -0.03148 -1.65054 -1.29228 

1982 11.49367 -2.27808 -1.34228 -0.05246 -1.87998 -1.22466 

1983 11.2559 -2.61926 -1.80231 -0.09251 -2.18451 -1.37382 

1984 11.14864 -2.67607 -1.75865 -0.13975 -2.06997 -1.74218 

1985 10.99071 -2.64171 -2.25356 -0.23959 -2.16919 -2.23893 

1986 11.09764 -2.49097 -4.41094 -0.47406 -2.33691 -2.63145 

1987 10.98286 -2.70689 -2.41723 -0.54772 -2.11058 -2.7719 

1988 11.06373 -2.69608 -3.873 -0.84036 -1.46243 -2.85191 

1989 11.01989 -3.04232 -2.25028 -0.71926 -1.50702 -2.93369 

1990 11.12575 -3.63662 -1.40928 -0.43082 -1.60849 -2.98916 

1991 11.23292 -4.09718 -1.17507 -0.37754 -1.68688 -2.4522 

1992 11.24207 -3.39115 -1.31429 -0.3249 -1.64303 -2.33574 

1993 11.20091 -3.56811 -1.3924 -0.39332 -1.53953 -2.31938 

1994 11.1814 -3.50934 -1.4646 -0.473 -1.56306 -2.36492 

1995 11.16049 -3.63942 -1.62663 -0.60283 -1.97552 -2.40874 

1996 11.16555 -3.50322 -1.31313 -0.47961 -0.74745 -2.38605 

1997 11.1571 -3.74795 -1.17027 -0.55936 -0.85066 -2.14753 

1998 11.16643 -3.37911 -4.08273 -0.77996 -0.76355 -1.92144 

1999 11.1075 -3.6013 -1.75091 -0.5223 -0.80475 -0.52465 

2000 11.13925 -3.29248 -0.82564 -0.37558 -0.92143 -0.52817 

2001 11.10133 -3.49452 -0.98151 -0.55273 -0.94718 -0.44738 

2002 11.0447 -3.42396 -1.16098 -0.54719 -0.88427 -0.45377 

2003 11.12181 -3.36178 -1.10055 -0.53833 -1.19476 -0.46112 

2004 11.16873 -2.96071 -0.76421 -0.556 -0.95147 -0.46662 

2005 11.19385 -2.47328 -0.47629 -0.47266 -1.28228 -0.58433 

2006 11.19311 -2.39824 -0.46002 -0.4871 -1.52622 -0.58006 

2007 11.18379 -2.36941 -0.57756 -0.5461 -1.8506 -0.57367 

2008 11.21684 -1.99689 -0.48075 -0.46369 -1.76054 -0.58249 

2009 11.16778 -2.94491 -0.70122 -0.72489 -1.77016 -0.54982 

2010 11.18767 -2.75401 -0.42314 -0.67335 -2.00298 -0.55266 

2011 11.25256 -2.31747 -0.3223 -0.59738 -2.15115 -0.51592 

2012 11.27435 -2.37305 -0.35635 -0.60818 -1.89137 -0.51631 

2013 11.27067 -2.5851 -0.4563 -0.67725 -2.03011 -0.50887 

2014 11.27818 -2.75545 -0.5589 -0.82505 -2.21071 -0.49786 

2015 11.29286 -2.75055 -1.56493 -1.3766 -2.05074 -0.47239 

2016 11.28683 -2.62003 -2.51197 -1.45231 -1.79273 -0.46118 

2017 11.25935 -2.87462 -2.68864 -1.25158 -2.083 -0.48798 

2018 11.26541 -3.27448 -2.10024 -1.1123 -1.97126 -0.39314 
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