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Abstract 

 

This research aims to identify the economic dimension of the virtual support for the export of 

red meat. In order to achieve this goal economic equations and multiple regression analysis. 

The set of results include the total value of direct subsidies and indirect subsidies available for 

the production of red meat of about 724.5 million riyals. The average share for unit of the 

direct and indirect subsidies of 200.4 riyal / ton. The total value of the subsidy leaked out of 

45.87 million riyals, representing 6.33% of the total value of direct and indirect agricultural 

subsidies available for the production of red meat. As the average percentage of  virtual 

support to the value of exports of red meat of 2.44%, the change of 10% in both the amount of 

Saudi exports and total value of subsidies available for local production of red meat leading to 

a change in the same direction for the value of support leaked out in Saudi Arabia exports of 

red meat amounting to 9.58%, 8.97% respectively. This study recommends reducing the 

export of red meat to reduce support for virtual support, and the reduction of virtual water 

export in light of the scarcity of water resources in the Kingdom of Saudi Arabia. 

 

Keywords: Support. Production and exports. Red meat. 
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1. Introduction 

 

The government has focused on the development of the agricultural sector through 

support: (1) direct subsidies linked to specific commodities and direct support related to 

specific products, mainly wheat, barley, dates and date palm and feed livestock, grain 

projects; (2) direct support linked to specific commodities, direct support not-related to 

specific products and benefits from all agricultural activities and agricultural loans and 

subsidies elements of production; (3) indirect support policies include these kinds of support 

services for the agricultural sector. In many cases, investors in the agricultural sector may not 

need to support directly and provide technical services, but cannot be saved and used (Al-

Qunaibet and Ghanem, 2013). Despite the scarcity of water resources and increasing 

production of red meat from water, where each slice of beef, weighing 300 grams, needs 

4,500 liters of water (Arab Planning Institute, 2013), the government has expanded the export 

of red meat from 1.49 thousand tons worth $ 2.33 million in 1990 to 32.81 thousand tons 

valued at 101.99 million dollars in 2011 (Food and Agriculture Organization, 1990 to 2012). 

It is known that the export of red meat means export of productive resources, the most 

important water resources characterized by relative scarcity, in addition to government 

support, which contributed to the production and export of quantities of red meat. This 

constitutes for the Kingdom of Saudi Arabia economic loss. 

 

2. Research Objectives 

 

This study identifies the economic dimension of the virtual support in the export of red 

meat during the period 1990-2012, through the study of the following objectives: 

 Estimation of the direct and indirect support available for the production of red 

meat. 

 Evolution of the quantity and value of Saudi exports of red meat. 

 Estimation of the support value of the virtual support attributed to Saudi exports 

of red meat value. 

 4. Determinants of support for the virtual support in the export of red meat. 

 

3. The Study Methodology 
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The virtual support for exports of red meat defines as the amount of government 

support or direct and indirect granted without interest for the production of red meat in Saudi 

Arabia agricultural subsidies. This support is in the amount of interest on regular loans and 

loans to projects production of red meat and the value of direct agricultural subsidies granted 

by the Agricultural Development Fund and the Ministry of Agriculture. Thus, the virtual 

support to the value of exports of red meat is a product of the average per-generating unit of 

the red meat of the value of the direct and indirect agricultural subsidies for the production of 

red meat in the amount of Saudi exports of red meat. 

      This study is based on statistical analysis and some economic equations that have 

been skillfully formulated by researchers. These equations are as follows: 

a) The average per unit produced from agricultural indirect subsidies from the 

normal value of agricultural loans = indirect subsidies from regular loans ÷ 

domestic production of red meat. 

b) The average per unit produced from agricultural subsidies indirect lending to the 

production of red meat = interest value of agricultural indirect subsidies to 

projects production of red meat ÷ domestic production of red meat. 

c) The average per unit produced from direct agricultural subsidies from the 

Agricultural Development Fund = the value of direct agricultural subsidies from 

the Agricultural Development Fund ÷ domestic production of red meat. 

d) The average per unit produced from direct agricultural subsidies from the 

Ministry of Agriculture = the value of direct agricultural subsidies from the 

Ministry of Agriculture ÷ domestic production of red meat 

e) The average per-generating unit of the direct and indirect agricultural subsidies = 

average per unit produced from agricultural subsidies indirect regular loans + 

average per unit produced from agricultural subsidies indirect loans to projects 

production of red meat + average per unit produced from direct agricultural 

subsidies from the Agricultural Development Fund + average per unit produced 

from direct agricultural subsidies from the Ministry of Agriculture. 

f) Value of the virtual support = the average per-generating unit of the direct and 

indirect agricultural subsidies × amount of Saudi Arabian agricultural exports. 

g) The ratio of virtual support to the value of agricultural exports value = (value of 

the virtual support ÷ value of Saudi Arabian agricultural exports) × 100. 
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       This study also relies on the analysis of multiple regression of the determinants of 

support leaked to the outside, the most important quantity of Saudi exports of red meat and 

the total value of direct subsidies, direct and not available for the production of red meat 

during the period 1990 to 2012. It is proposed a model estimating ordinary least squares 

(OLS) (Greene, 2011). The equation can be expressed as: 

 

 

 

where:  represents the virtual support in the value of Saudi exports of red meat per 

million riyals, represent the amount of Saudi exports of red meat per thousand tons, 

represents the total value of direct and non-direct subsidies available for the production of 

red meat per million riyals. 

 

4. Previous Studies 

 

Many studies dealt with the impact of agricultural support policy on production and 

manufacturing. Khalifa (1993) showed that agricultural policy on government support for 

wheat planting season 1986/1987 resulted in increasing the price of wheat ton recipient from 

farmers by 235% and lowered cost of fertilizers and pesticides by 37%, and increased 

producers returns to about 163%. Also, Kreuter and Workman (1994) studied the impact of 

government policy on farm profits for livestock and wild animals farmers in Zimbabwe using 

policy analysis matrix, showing that livestock farms were more profitable than wildlife and 

mixed farms and the financial profits were greater than the economic profit for each farm. 

Duwais (1999) showed that support for raw milk production and dairy processing in Saudi 

Arabia related to support for production inputs and not the final product. The impact of this 

policy reduced the cost of local resources from economic value prices, and results showed that 

the special economic profit was positive meaning that the Kingdom enjoyed milk production 

efficiency. Al Othman (2003) highlighted that focus on the cultivation of wheat on large 

farms capacity achieves high efficiency and reduces the productivity of social losses. Thus, 

large area farms have achieved savings in water consumption estimated at 338 m
3
 / ha, and 

social losses decreased wheat production by about SR 558 / ha, with a cost of local resources 

coefficient with 1.15 as a result of savings in water made by this group. Therefore, this study 

recommended focusing on the cultivation of wheat with large amplitudes specialized projects. 
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Al-Qunaibet and Ghanem (2013) estimated the economic price and the amount of government 

support for flour in the various branches of the General Organization for Grain Silos and 

Flour Mills. The study showed that the average government support for an accurate value in 

the case of the use of local and imported wheat stood at 983.2 and 1525.0 riyal / ton 

respectively. It is expected that total government support of precisely 3.16 billion riyals in 

2012 will increase to 5.18 billion riyals in 2020, an annual average of 4.23 billion riyals 

during the period 2012-2020. Also, Al-Qunaibet and Ghanem (2013) sought to estimate the 

necessary loans and investments for broiler projects to 2020. It emerged from this study that 

the total value of loans and additional investments needed to cover the difference between the 

expected consumption of broilers and the size of the domestic production for 2010 estimated 

at 876.16 and 1752.32 million riyals, respectively, during the period 2012-2020. 

From the above, it is clear that some studies addressed the impact of subsidies on 

agricultural production policy, while others estimated subsidies in the case of local and 

imported wheat, as well the loans necessary for the production of broiler chickens projects 

and investments. Therefore, the present paper differs from all previous studies in that it deals 

with estimating virtual support for Saudi Arabian red meat exports. 

 

5. Results and Recommendations 

5.1. Estimate the direct and indirect support for the production of red meat 

 

Indirect support available for the production of red meat was estimated through regular 

loans and breeding, fattening loans of sheep and calves projects and the interest rate on long-

term deposits at 3% of the commercial banks. The direct support included subsidies granted 

by the Agricultural Development Fund and represented in each of the machines, pumps and 

agricultural machinery and feed, in addition to grain granted by the Ministry of Agriculture 

subsidy. From the study of the evolution of direct and indirect support available for the 

production of red meat during the period 1990-2012, it is clear from the data in table 1 that the 

value of direct and indirect subsidies totaled 724.5 million riyals, accounting for indirect 

subsidies of about 83%, while representing direct subsidies of 17%. In light of the domestic 

production of red meat, the average per-generating unit of the direct and indirect subsidies 

ranged between the minimum 99.9 riyals / ton in 1995 and the maximum 340.4 riyals / ton in 

2002, an annual average of 200.4 riyals / ton during the period 1990-2012. 
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Table 1: Evolution of the value of direct and non-direct subsidies available for the 

production of red meat during the period 1990-2012. 

 

year 

Real subsidies in million Local production 

in thousand tons 

Produced per unit of 

direct and indirect 

subsidies Riyals / ton 
Indirect 

subsidies 

Direct 

subsidies 

Total 

1990 39.56 2.22 41.78 150.9 276.9 

1991 28.06 4.81 32.87 147.7 222.5 

1992 26.55 1.99 28.54 153.8 185.6 
1993 36.53 7.77 44.30 158.1 280.2 

1994 22.90 0.04 22.94 167.5 137.0 

1995 12.71 2.88 15.59 156.1 99.9 

1996 14.98 5.71 20.69 162.1 127.6 

1997 20.01 4.00 24.01 158.0 152.0 

1998 27.65 5.37 33.02 157.0 210.3 

1999 27.69 10.57 38.26 159.0 240.6 

2000 33.93 7.39 41.32 160.0 258.3 

2001 43.81 12.56 56.37 241.0 233.9 

2002 44.96 10.18 55.14 162.0 340.4 

2003 18.07 4.72 22.79 165.0 138.1 

2004 31.42 3.49 34.91 167.0 209.0 

2005 26.89 5.11 32.00 169.0 189.3 

2006 29.18 10.08 39.26 170.0 230.9 

2007 32.21 4.94 37.15 171.0 217.3 

2008 23.76 2.63 26.39 170.0 155.2 

2009 26.00 3.57 29.57 171.0 172.9 

2010 22.71 3.37 26.08 172.0 151.6 

2011 27.49 2.21 29.70 171.0 173.7 

2012 27.86 7.59 35.45 173.0 204.9 

Total 601.3 123.20 724.50 - - 

Source: compiled and calculated from: 

1- Agricultural Development Fund, the annual report, the period from 1990 to 2012. 
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2- Ministry of Agriculture, Studies and Planning and Statistics Department. Annual 

Agricultural Statistical Yearbook, various issues, the period from 1990 to 2012. 

 

5.2. The evolution of the quantity and value of Saudi exports of red meat 

 

As regards the evolution of the quantity and value of Saudi exports of red meat during 

the period 1990-2012, it is clear from the data contained in table 2 that the amount of Saudi 

exports of red meat ranged between a minimum of 1.49 thousand tons valued at $ 2.33 million 

in 1990 and a maximum of 21.81 thousand tons valued at US $ 101.99 million in 2011, an 

annual average of 10.3 thousand tons valued at 26.24 million dollars during the study period. 

Annual growth of the quantity and value of Saudi exports of red meat rate was about 8.8% 

and 11.3%, respectively, during the period 1990-2012. The ratio of the amount of exports to 

the local production of red meat ranged from a minimum of 0.99% in 1990 to a maximum of 

19.19% in 2011, an annual average of 6.11%. The proportion of the amount of exports to the 

local production of red meat increased at an annual growth rate of 8.3% during the period 

1990-2012. 

 

Table 2: The evolution of the quantity and value of Saudi exports to local production of 

red meat during the period from 1990 to 2012. 

year Quantity of 

exports in 

thousand tons 

The value of exports The proportion of 

quantity of exports 

to domestic 

production% 

$ Million Millions Riyal* 

1990 1.49 2.33 8.74 0.99 

1991 4.70 9.41 35.29 3.18 

1992 5.36 8.33 31.24 3.49 

1993 5.86 11.75 44.06 3.71 

1994 4.76 11.32 42.45 2.84 

1995 5.41 12.92 48.45 3.46 

1996 4.51 9.47 35.51 2.78 

1997 5.79 12.10 45.38 3.66 

1998 8.58 13.31 49.91 5.46 

1999 3.67 8.61 32.29 2.31 
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2000 5.02 9.35 35.06 3.14 

2001 6.86 17.16 64.35 2.85 

2002 6.48 15.60 58.50 4.00 

2003 6.61 14.63 54.86 4.01 

2004 15.04 25.62 96.08 9.01 

2005 10.16 29.98 112.43 6.01 

2006 14.57 39.95 149.81 8.57 

2007 18.70 50.56 189.60 10.94 

2008 8.75 21.54 80.78 5.15 

2009 6.37 21.69 81.34 3.73 

2010 29.30 79.45 297.94 17.03 

2011 32.81 101.99 382.46 19.19 

2012 26.01 76.53 286.99 15.03 

Average 10.30 26.24 98.41 6.11 
* 
estimated using the official exchange rate of 3.75. 

Source: compiled and calculated from: 

1- The data in table (1). 

2- Food and Agriculture Organization (FAO), the period 1990-2011. 

3- Department of Statistics and Information, export statistics, the period from 1990 to 2012. 

 

Table 3: The equations of the general trend of the evolution of the quantity and value of 

Saudi exports of red meat during the period 1990-2012. 

Statement F 
 

Model 

Quantity of exports 43.48 0.67  
                           

The value of exports 69.59 0.77  
                  

Ratio of quantity  

exports to domestic 

 production 

35.61 0.63  
                

Significant with the probability level of 1%. 

Source: compiled and calculated from the data in table (2): 

1- Food and Agriculture Organization (FAO) for the period 1990-2011. 

2- Department of Statistics and Information, export statistics, the period from 1990 to 2012. 

 

5.3. Estimate the virtual support for red meat exports 
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The support leaked out in Saudi Arabia exports of red meat can be estimated by 

multiplying the average per-generating unit of the direct and indirect agricultural subsidies in 

the amount of Saudi exports of red meat during the period 1990-2012. It is clear from the data 

in table 4 that the total virtual support value amounted to 45.87 million riyals representing 

about 6.33% of the total value of direct and indirect agricultural subsidies available for the 

production of red meat at the end of the period from 1990 to 2012. virtual support value ratio 

to the value of Saudi Arabia exports of red meat ranged from a minimum of 1.12% in 1995 to 

a maximum 4.72% in 1990, with an average annual estimated at 2.44% during the study 

period. 

 

Table 4: The evolution of the value of the virtual support and attributed to the Saudi exports 

of red meat value during the period 1990 to 2012. 

Year virtual support 

value in  

thousand 

riyals  

Ratio of the value 

of support to the 

value of exports% 

Year virtual 

support value 

in  thousand 

riyals 

Ratio of the 

value of support 

to the value of 

exports% 
1990 412.5 4.72 2002 2205.6 3.77 

1991 1046.0 2.96 2003 913.0 1.66 

1992 994.6 3.18 2004 3144.0 3.27 

1993 1642.0 3.73 2005 1923.8 1.71 

1994 651.9 1.54 2006 3364.8 2.25 

1995 540.3 1.12 2007 4062.6 2.14 

1996 575.6 1.62 2008 1358.3 1.68 

1997 879.9 1.94 2009 1101.5 1.35 

1998 1804.5 3.62 2010 4442.7 1.49 

1999 883.1 2.73 2011 5698.6 1.49 

2000 1296.4 3.70 2012 5329.8 1.86 

2001 1604.6 2.49 Total 45876.1 - 

Source: compiled and calculated from data contained table (1, 2). 
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5.4. The most important determinants for the virtual support in Saudi Arabia exports of 

red meat 

 

The value of leaked virtual support is determined in Saudi Arabia exports of red meat 

per million riyals ( ) by range of economic factors, including: (1) the amount of Saudi 

exports of red meat per thousand tons ( ), (2) total value of direct and indirect subsidy 

available for local production of red meat per million riyal ( ).  And multiple regression 

analysis is conducted of the specific explanatory variables for the virtual support value during 

the period 1990-2012 in double logarithm and the model is estimated by the following 

equation: 

 

 

 
                                                      

   

 

It is clear from the estimated model that a change of 10% in both the amount of Saudi 

exports of red meat and total value of direct and indirect subsidies available for local 

production of red meat leads to a change in the same direction for the value of virtual support 

to Saudi Arabia exports of red meat rate of 9.58% and 8.97% respectively. The model has a 

good predictive ability, due to the approaching inequality of Theil coefficient (U-Theil) from 

scratch as it reached 0.04 in light of Breusch-GodFrey serial correlation LM Test value (F) 

0.39, which is not significant statistically, indicating a free estimate from autocorrelation of 

residuals problem. It is also clear from the Arch Test that the value of (F) amounted to 0.002, 

which is statistically significant, indicating that the estimated model does not have a self-link 

in the chain variation (Greene, 2011). 

om the above it is clear that Saudi Arabia has provided direct and indirect support for 

the production of red meat through the Agricultural Development Fund and the Ministry of 

Agriculture. The red meat production requires high water needs, as each slice of beef, 

weighing 300 grams, requires 4,500 liters of water (15 thousand m
3
 / ton). As a result, the 

Kingdom issued special stop virtual water export decisions (Ministry of Economy and 

Planning 2010 to 2014). However, the Kingdom continued to export red meat. According to 

the concept of virtual water, the export of red meat means export of water which contributes 

to the production. This constitutes for the Kingdom of Saudi Arabia economic loss. Therefore, 
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the present study recommends reducing the export of red meat in order to reduce virtual 

support value, on the one hand, and the reduction of virtual water export in light of the 

scarcity of water resources in Saudi Arabia, on the other hand. 
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