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Abstract  
 

This research aims to measure the technical, allocative and economic efficiency for dairy 

plants in the Saudi Arabia, used data envelopment analysis model, which is a linear 

programming method of non-parametric. The results of this research include:(1) the average 

technical efficiency of about 76.2% in light of the constant returns to scale, and this means 

that the dairy plants could increase its production by 23.8% without any increase in the 

amount of resources used in production, while the variable returns to scale of approximately 

90.2%  . (2) in light of the constant returns to scale average allocative efficiency of dairy plants 

amounted to about 88.8, and this means that the redistribution of economic resources lead to 

lowering the cost of dairy products manufacturing by up to 11.2%. In light of variable returns 

to scale, the average distributive efficiency of the resources used in all dairy plants reached 

88.3% (3) the average efficiency of the economies of scale of about 83.4%, also found that 

71% of the dairy factories in the Saudi Arabia in increasing returns to scale for any stage it 

operates When the size or level of production is less than optimal. 

 

Keywords: The Production Efficiency. Dairy Plants. Data Envelopment Analysis 
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1. Introduction 

 

Food processing sector plays an important strategic role in providing food security and 

contributing to the achievement of self-sufficiency and provide for the activities are integrated 

with the agricultural sector, and then this sector is supportive factor and a catalyst for the 

development of the agricultural sector. The importance of milk and dairy products are 

manufactured in Saudi Arabia as a result of the growing demand for what it stands for, 

especially in food by virtue of the importance of what they contain components such as a 

protein, fat, minerals and vitamins. And occupies the issue of food and the provision of food 

needs of the population in Saudi Arabia priority in the economic policy of the state where the 

objectives of the Kingdom to adopt many of the policies to provide safe food for its 

population through increased domestic production to raise the efficiency of resource used. 

Due attention sector dairy manufacturing in Saudi Arabia during the past years to the growing 

demand for food, topped dairy products consequent set of development policies and programs 

supporting local production of this kind of goods mode, hitting subsidies provided by the 

Agricultural Bank since its inception until the year 2010, about 2.94 billion riyals 

(Agricultural Development Fund 2010 AD). 

If the dairy industry and its products were the importance of food in general, the 

importance of getting children (young people) due to the content of essential for growth and 

activity and health, such as proteins, fats, minerals and vitamins components and considering 

what its diversity of its products as well as prices that fit consumers are given a great 

opportunity to meet different tastes and human desires. 

 

2. The problem of the study: 

 

Keen many production companies and manufacturing dairy to expand production and 

manufacturing to meet the expanding market to increase demand and the increase in 

population; therefore, these companies are keen to work technique efficiently, economic, 

administrative, financial, and inject capital Additional investments and make continuous 

efforts led to the emergence of ratings among dairy companies (large companies, medium, 

and small), and the creation of a competitive industry among them. It was the intensity of 

competition among dairy companies, particularly price competition and a clear impact led to 
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the weak capacity of some companies to compete in addition to that some factories suffer 

from technical and administrative problems led to the operation of factories with a production 

capacity of less than the maximum power; some even stopped temporarily due to the 

competitive strengths and weaknesses efficiency of production; which calls for measuring 

productive efficiency of productive resources in these factories and work on it approached the 

maximum capacity, and to take further action to protect these plants and maintain investments 

spent on them, and then achieve food security of these goods. 

 

3. Research objectives 

 

This research aims to measure the productivity of the dairy factories and a 

comparative analysis between the values of efficiencies for large and small factories through 

the study of the following objectives: 

• Measurement of technical efficiency , scale efficiency , allocative efficiency and 

economic efficiency for dairy plants in Saudi Arabia. 

• Determination of the amount of resources achieve economic efficiency in dairy 

production plants in Saudi Arabia. 

4. Methods 

4.1. Data sources 

 

This study is based primarily on the initial data that has been collected through the 

questionnaire that was distributed to dairy production plants in Saudi Arabia. 

 

4.2. Methodology 

 

This study is based on the achievement of its goals on Farrell methodology for 

measuring, technical production efficiency, allocative, economic and scale efficiency for dairy 

plants production, in the Kingdom of Saudi Arabia under the constant and variable return to 

scale through the use of (Deap) program in the analysis of the available data, for this research . 

A linear programming model was used to measure the efficiency forms (Coelli, 2002). 
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4.3. Technical efficiency 

 

(1) programming model under the constant returns to scale: 
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iθ : Represents the technical efficiency productive of the unit value index , takes 

values from zero to one . 

λ : Represents the sum of the vector (Nxi) constants or weights associated with each 

efficient productive projects 

Xi: The vector to minimize the production costs of the project i. 

Y: Production rate. 

(2) Programming model under the variable returns to scale: 

Here are modified linear programming model which assumes constant returns to scale 

in order to fit the hypothesis of variable returns to scale as was explained (1996, 

Seaford LM), and by adding a new entry expresses the concavity production. 

This model is be drafted as follows: 
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4.4. Scale Efficiency 
 

Banker ,et al. (1984) suggested the use of variable return that decomposes overall 

technical efficiency into a product of two components. The first is technical efficiency under 

VRS or pure technical efficiency and relates to the ability of manager to utilize firm’s given 
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resources. The second is scale efficiency (SE) and refers to exploiting scale economies by 

operating at a point where the production frontier exhibits CRS. Therefore, 

 

 

 

 

If scale efficiency equals to one, it means the field is operating at an optimal scale. 

While SE<1, it means the field is scale inefficient with the level of scale inefficiency equal to 

1-SE. Scale inefficiency arises as a result of the presence of either increased or decreased 

returns to scale (IRS or DRS respectively). This may be determined for each farm by 

replacing �1′�=1 in equation (2) with �1′�≤1. The results is no. 
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Where �� is a vector of input prices for the i
th

 firm and ��∗ is the cost-minimizing 

vector of input quantities for the i
th 

farm (which calculated by the model). The total cost 

efficiency (CE) as, 

 

 

 

Thus, CE is the ratio of minimum cost to observed cost for the i
th

 firm. Allocative 

efficiency (AE) is calculated as: 

 

 

5. Results and Discussions 

5.1. Technical efficiency of dairy plants in Saudi Arabia 

 

A review of the data in Table 1 shows that the overall average technical efficiency of 

dairy plants in Saudi Arabia under the constant returns to scale (CRS) amounted to about 

76.2%; this means that dairies can reduce the amount of resources used in production by 
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23.8% and the production of the same quantity of production. This means that dairy factories 

in Saudi Arabia lose a bit of its economic resources resulting in increased cost of dairy 

manufacturing by 23.8%.  

 

          Table 1: technical efficiency and scale efficiency of dairy plants in Saudi Arabia. 

No Dairy plants 

Technical efficiency in Technical efficiency in 
Scale 

efficiency Constant return to scale Variable  return to scale 

1 

Small plants 

0.841 1.00 0.841 irs 

2 0.397 0.674 0.589 irs 

3 0.583 1.00 0.583 irs 

4 1.00 1.00 1.00 _ 

5 0.654 0.849 0.770 irs 

6 1.00 1.00 1.00 

 7 0.607 0.750 0.809 irs 

8 0.655 0.781 0.839 irs 

Average 0.717 0.882 0.804 

 9 

Large plants 

0.876 1.00 0.876 irs 

10 1.00 1.00 1.00 _ 

11 1.00 1.00 1.00 _ 

12 0.426 0.780 0.546 irs 

13 0.762 0.864 0.882 irs 

14 0.873 0.932 0.937 irs 

Average 0.823 0.929 0.873 

General Average 0.762 0.902 0.834 

Source: compiled and calculated from primary data to form questionnaire that was analyzed using      

program WIN4DEAP. 

 

As for overall average technical efficiency of dairy plants under variable returns to 

scale (VRS) amounted to 90.2%; that dairies can increase production by 8.8% without any 

increase in the amount of resources. It means that dairy plants in Saudi Arabia lose a bit of its 

economic resources consequent increase in the cost of dairy manufacturing by 8.8%. In other 

words, most of the research sample plants are inefficient factories which do not improve the 
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synthesis between the factors of production to achieve a given volume of production. As for 

efficiencies of scale economies of scale efficiency of dairy plants ranged in Saudi Arabia 

between a minimum and a maximum of 58.3% was reached about 100% with an average of 

about 83.4%. Also shows that 71% of the dairy factories in increasing return to scale phase 

(irs). This means that most of the research sample plants is not efficient scale due to external 

factors outside the control of decision-making units, which are structural factors related to the 

industry as a whole. Also shows that the technical competence of small plants ranged from a 

minimum 39.7% and a maximum of around 100% with an average of 71.7% in light constant  

returns to scale; and this means that small dairy plants in Saudi Arabia can increase 

production at a rate of 28.3% without any increase in the amount of or the amount of 

resources used. 

Under the variable returns to scale has the technical competence of plants and small 

dairy in Saudi Arabia ranged from a minimum of about 67.4% reached a ceiling of about 

100% to an average of about 88.2%; which means that small dairy plants can increase 

production by 11.8% without any increase in the amount or the amount of resources used. 

efficient economies of scale for small dairy plants in Saudi Arabia ranged between a 

minimum and a maximum of 58.3% was reached about 100% with an average of about 

80.4%. It turns out that 75% of small dairy plants in Saudi Arabia in increasing returns to 

scale stage and this means that they are not efficient scale because of the production increased 

scale of any operate at the size or level of production is less than optimal, and can these plants 

increase in the its production as a result of increased resources used in production, because the 

production increasing size. While the technical efficiency of plants large dairy in Saudi 

Arabia ranged assuming constant returns to scale from a minimum of about 42.6% and a 

maximum of about 100% to an average of about 82.3%; which means that large dairy plants 

in Saudi Arabia can increase its production by 17.7% without any increase in the amount of 

resources used. Under variable returns to scale it has the technical efficiency to plants large 

dairy in Saudi Arabia ranged from a minimum of about 78% and a maximum of about 100% 

to an average of about 92.9%; which means that large dairy plants can increase production by 

7.1% without any increase in the amount of resources used. Economies efficiency of scale to 

large dairy plants in Saudi Arabia ranged between the minimum of 54.6% and a maximum of 

about 100% with an average of about 87.3%. It turns out that 67% of the dairy plants in Saudi 

Arabia in increasing returns to scale stage. They operate at any scale or level of production is 

less than optimal, and can these plants increase in size as a result of its production to increase 
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the resources used in production, any increase in output requires less increase in inputs to 

check that the optimal size. It can also conclude from Table 1 that the large dairy plants in the 

Kingdom of Saudi Arabia has the technical efficiency higher than smaller plants by 10.6% in 

light of the constant return to scale, while the technical efficiency of large dairy plants higher 

than smaller plants by 4.7% in light of variable return  to scale. 

 

5.2. Allocative  efficiency of dairy plants in Saudi Arabia: 

 

Is evident from the data in Table 2 private estimation allocative efficiency of the 

resources used in the production of dairy plants products in Saudi Arabia, the overall average 

for the allocative efficiency of dairy plants in light the constant of returns to scale of 

approximately 88.8%, and this means that the redistribution of economic resources will 

provide 11.2% of the cost of dairy product  manufacturing.  

It also shows that the overall average for the efficient distribution of dairy plants 

products in light of variable returns to scale amounted to about 88.7%, and this means that the 

redistribution of economic resources would provide 11.3% of the cost of dairy products 

manufacturing. At the level of small dairy plants in Saudi Arabia has been shown that the 

allocative efficiency of the resources used ranged from a minimum of about 73.5% and a 

maximum of around 100% with an average of about 86.2% in light of the constant of returns 

to scale, and this means that the redistribution of economic resources will provide 13.8 % of 

the cost of dairy products manufactured. 

In light of the presumption of variable return to scale has been shown that the 

allocative efficiency of the resources used in small dairy plants ranged from a minimum of 

about 68% to a maximum of about 100% with an average of about 83.9%, and this means that 

the redistribution of economic resources will provide 16.1% of the cost dairy products 

manufactured. As for the factories of large dairy products has been shown that the allocative 

efficiency of the resources used ranged from a minimum of about 74.2% and a maximum of 

around 100% with an average of about 92.2% in light of the stability of returns to scale, and 

this means that the redistribution of economic resources will provide 7.8% of the cost dairy 

products manufactured. In light of the presumption of variable return to scale has been shown 

that the allocative efficiency of the resources used in large dairy factories ranged from a 

minimum of about 80.5% and a maximum of about 100% with an average of about 95.2%, 

and this means that the redistribution of economic resources will provide 4.8% of the cost 

dairy products manufacturing.  
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Table 2: Allocative efficiency and scale efficiency of dairy plants in Saudi Arabia. 

No Dairy plants 
Allocative efficiency in light of the 

constant of returns to scale 

Allocative efficiency in light of the 

variable of returns to scale 

1 

Small plants 

0.884 1.00 

2 0.957 0.970 

3 0.917 0.680 

4 1.00 1.00 

5 0.816 0.698 

6 0.735 0.775 

7 0.802 0.808 

8 0.786 0.781 

 
Average 0.862 0.839 

9 

Large  plants 

0.937 1.00 

10 0.742 1.00 

11 1.00 1.00 

12 0.951 0.805 

13 0.951 0.954 

14 0.951 0.954 

 
Average 0.922 0.952 

General average 0.888 0.887 

Source: compiled and calculated from primary data to form questionnaire that was analyzed using program 

WIN4DEAP. 

 

 

In light of the above it is clear that large dairy plants more efficient in the distribution 

of economic resources from small dairy plants in light of both constant and variable returns to 

scale; In light of the constant of returns to scale amounted the allocative efficiency of 

economic resources used in small factories around 86.2% while the large factories about 

92.2% and thereby increase the allocative efficiency of economic resources in the large 
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dairies counterpart on the estimated small factories by 6%, In light of variable return to scale 

has allocative efficiency of economic resources used in small dairy plants amounted to about 

83.9% while the large factories around 95.2%, and then the distributive efficiency of 

economic resources used in large dairies than its counterpart estimated small factories around 

11.3% . 

 

5.3. Economic efficiency of dairy plants in Saudi Arabia 

 

Review of the Table data 3 shown that the average economic efficiency of dairy plants 

in Saudi Arabia amounted to about 67.5% in light of the constant returns to scale, and this 

means that the dairy industry can achieve the same level of production in light of the 

reduction of dairy products manufacturing costs by 32.5%.  

In light of variable returns to scale average economic efficiency of dairy plants has 

reached about 80.4%, and this means that the dairy industry can achieve the same level of 

production in the face of a reduction of dairy products manufacturing costs by 19.6%. At the 

level of small dairy plants in Saudi Arabia has been shown that economic efficiency ranged 

from a minimum of about 38% and a maximum of about 100% to an average of about 61.6% 

in light of constant returns to scale, and this means that small dairy plants can achieve the 

same level of production in the face of a reduction of production costs by 38.4%. On the other 

hand, in light of the presumption of variable return to scale has been shown that the economic 

efficiency of  small dairy plants ranged from a minimum of about 59.2% and a maximum of 

about 100% to an average of about 73.9%, and this means that small dairy plants can achieve 

the same level of production under by reducing production costs by 26.1%. As for large dairy 

plants have been shown that economic efficiency ranged from a minimum of about 40.6% and 

a maximum of around 100% to an average of about 75.4% in light of the constant returns to 

scale, and this means that large dairy plants can achieve the production level itself in the face 

of a reduction of production costs by 24.6%. But under the assumption variable return to scale 

has been shown that the economic efficiency of large dairy plants ranged from a minimum of 

about 62.8% and a maximum of about 100% to an average of about 89% and this means that 

large dairy plants can achieve the level of productive itself in light of the reduction of 

production costs by 11%.  
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Table 3: the economic efficiency of the dairy plants in Saudi Arabia 

No Dairy plants 
Economic efficiency in light of 

constant returns to scale 

Economic efficiency in light of 

variable returns to scale 

 

Small plants 

0.743 1.00 

 0.380 0.654 

 0.535 0.680 

 1.00 1.00 

 0.534 0.592 

 0.735 0.772 

 0.487 0.606 

 0.515 0.610 

 Average 0.616 0.739 

 

Large  plants 

0.821 1.00 

 0.742 1.00 

 1.00 1.00 

 0.406 0.628 

 0.723 0.824 

 0.831 0.889 

   Average 0.754 0.890 

General Average 0.675 0.804 

Source: compiled and calculated from primary data to form questionnaire that was analyzed 

using program WIN4DEAP. 

 

From the above it is clear that the economic efficiency of small dairy plants less than 

the economic efficiency of large dairy plants in light of the constant and variable return to 

scale; In constant returns to scale the economic efficiency of small dairy plants amounted to 



Estimate the production efficiency of the dairy plants in Saudi Arabia using  

Data Envelopment Analysis (DEA) 

Alrwis, K.N.; Aldawdahi, N.M.; Ahamad, S.A.B. 

Custos e @gronegócio on line - v. 11, n. 3 – Jul/Set - 2015.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

309

about 61.6%, while it reached about 75.4% of the large dairy plants, and that means large 

dairy plants  have higher economic efficiency of small dairy plants increased by 13.8%, but in 

light of variable return to scale, the amount of the economic efficiency of small plants 

amounted to about 73.9%, while it reached about 89% of the large dairy plants, and this 

means that large plants have higher economic efficiency than smaller plants by 15.1%. 

 

5.4. Significant test for differences between the means of technical, allocative, and 

economic efficiency for dairy plants in Saudi Arabia 

 

Average technical efficiency: Seen from the Table 4 that in light of constant returns to 

scale hit the average technical efficiency value of 0.717, 0.823 for small plants and large 

plants respectively, and that the test value (t) of the difference between the average technical 

efficiency of the large plants and small dairy amounted to about 0.918 which is not significant 

statistically significant at the probability level of 5%; which indicates the absence of 

significant differences between the average technical efficiency for both small and large dairy 

plants, while in light of variable returns to scale the average efficiency of technical value of 

0.882, 0.929 for small and large plants, respectively. It also did not demonstrate significant (t) 

which reached 0.742 at the probability level of 5%which indicates that there is no significant 

difference between the average technical efficiency for both small and large dairy plants. 

Average allocative efficiency: Seen from the Table 4 that in light of constant returns to 

scale amounted to an average of allocative efficiency value of 0.862, 0.922 for small dairy 

plants and large dairy plants respectively, and that the test value (t) of the difference between 

the averages of allocative efficiency to the large plants and small dairy amounted to about 

1.21 It is not significant statistically significant at the probability level of 5%; evidence of the 

lack of significant differences between the averages of allocative efficiency of both small and 

large dairy plants, while in light of variable returns to scale average allocative efficiency value 

of 0.839, 0.952 small and large dairy plants respectively, It also did not demonstrate 

significant (t) which reached 1.87 at the 5% probability level; it is indication to the lack of 

significant differences between the averages of allocative efficiency to both small and large 

dairy plants.  

Average economic efficiency: seen from the Table 4 that, in constant of returns to 

scale amounted to an average economic efficiency value of 0.616, 0.754 for small plants and 

large plants respectively, and that the test value (t) of the difference between the averages of 



Estimate the production efficiency of the dairy plants in Saudi Arabia using  

Data Envelopment Analysis (DEA) 

Alrwis, K.N.; Aldawdahi, N.M.; Ahamad, S.A.B. 

Custos e @gronegócio on line - v. 11, n. 3 – Jul/Set - 2015.                                         ISSN 1808-2882 

www.custoseagronegocioonline.com.br 

 

310

the economic efficiency of large plants and small dairy amounted to about 1.29 it is not 

significant statistically significant at the probability level of 5%; and in this a sign of the 

absence of significant differences between the averages of the economic efficiency of both 

small and large dairy plants, while in light of variable returns to scale average economic 

efficiency amounted to 0.739, 0.890 small and large plants respectively, It also did not 

demonstrate significant test (t)which reached 1.73 at the 5% level of probability; indicating 

that there is no significant difference between the averages of the economic efficiency of both 

small and large dairy plants. 

 

Table 4: Test the Significant difference between the averages of economic efficiency 

Distributional and technology for small and large plants in Saudi Arabia. 

The statement 

The average efficiency for 

The difference Test (t) 

Small Dairy plants large Dairy plants 

In the light of constant returns to scale (CRS) 

Technical Efficiency 0.717 0.823 0.106 0.918 

Allocative Efficiency 0.862 0.922 0.060 1.21 

Economic Efficiency 0.616 0.754 0.138 1.29 

In the light of Variable returns to scale (VRS) 

Technical Efficiency 0.882 0.929 0.047 0.742 

Allocative Efficiency 0.839 0.952 0.113 1.87 

Economic Efficiency 0.739 0.890 0.151 1.73 

 Source: collected and calculated from tables (1, 2,3) 

 

6. Economic resources - dairy production plants efficiency in Saudi Arabia 

6.1. The amount of raw milk achieved the economic efficiency 

 

As is clear from the data in table (5) that the average amount of raw milk used in 

production amounted to 49.17 thousand tons while total counterpart achieve the economic 

efficiency of 49.11 thousand tons, and then approaching the current use of raw milk from his 

investigator for efficiency. For small dairy  plants average amount of raw milk has reached 
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about 4170.37 tons, While total amount of raw milk achieved the economic efficiency of 

about 4067.41 tons, and then reached the amount of surplus in the amount of raw milk for that 

investigator to the efficiency of about 102.96 tons, by representing 2.5% of the average 

amount of raw milk to dairy plants and small dairy in held constant returns to scale. With 

regard to the big factories has been shown equal to the average amount of raw milk of 109.16 

thousand tons with his interrogator economic efficiency. 

In light of variable returns to scale can be seen by comparing the amount of raw milk 

and his counterpart achieved the economic efficiency of the dairy plants production in Saudi 

Arabia in 2012, the average level of research sample plants, reached the amount of raw milk 

49.17 thousand tons, while the average amount of raw milk investigator reached economic 

efficiency of 48.85 thousand tons, and then reached the amount of surplus in the amount of 

raw milk is about 341 tons, representing 0.64% of the average amount of raw milk in the 

dairy plants in the Kingdom of Saudi Arabia. For small plants average amount of raw milk, 

the average was 4.17 thousand tons, while the total amount of raw milk achieved the 

economic efficiency of about 4 thousand tons, and then reached the amount of surplus in the 

amount of raw milk for that investigator to the efficiency of about 170 tons, by representing 

4.2% of the average the amount of raw milk to dairy plants and small in light of variable 

returns to scale. As for the big factories it has been shown that the average amount of raw 

milk amounted to about 109.16 thousand tons, while the total amount of raw milk achieved 

the economic efficiency of about 108.66 thousand tons, and then reached the amount of 

surplus in the amount of raw milk for that investigator to the efficiency of about 500.73 tons, 

by representing 0.5% of the average amount of raw milk to large dairy plants under change of 

return. 

 

6.2. Human labor achieved the amount of economic efficiency: 

 

Illustrated by comparing the amount of human labor used and its counterpart achieved 

the economic efficiency of dairy plants in the Kingdom of Saudi Arabia in 2012. Table 5 

shown that the average level of research sample, the number of human labor 155 workers, 

while the overall average for the number of human labor achieved the economic efficiency of 

about 137 workers; and then reached the amount of surplus in the number of human labor 

about 18 workers, representing 11.6% of the average amount of human labor used in dairy 

plants. For small dairy plants average amount of human labor has reached 64 workers, while 
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the total amount of human labor achieved the economic efficiency of about 58 workers, and 

then reached the amount of surplus in the amount of human labor from those achieved 

efficiency about 6 workers, representing 9.4% of the average amount of human labor in small 

dairy plants were held constant returns to scale. With regard to the big factories has been 

shown that the average amount of human labor amounted to about 275 workers, While total 

amount of human labor achieved the efficiency of about 244 workers, and then reached the 

amount of surplus in the amount of human labor from that achieved the economic efficiency 

of about 31 workers, representing 11.27% of the average amount of human labor for the large 

dairy plants in held constant returns to scale Table 5. With the change of return is evident by 

comparing the amount of human labor used and its counterpart achieved the economic 

efficiency of the dairy plants production in Saudi Arabia in 2012, Table 5 that the average 

level of research sample, the number of human labor amounted to 155 workers, while the 

overall average for the number human labor achieved the economic efficiency of about 133 

workers; and then reached the amount of surplus labor in the number of about 22 workers, 

representing 14.2% of the average amount of human labor used in dairy plants. For small 

plants Average amount of human labor factor it stood at 64, While the amount of human labor 

achieved the economic efficiency of about 62 workers, and then reached the amount of 

surplus in the amount of human labor from those achieved efficiency about two employees, 

representing 3.1% of the average amount of human labor for small dairy plants in held 

constant returns to scale. As for the big factories it has been shown that the average amount of 

human labor amounted to about 275 workers, while the total amount of realized labor 

efficiency about 225 workers, and then reach the amount of surplus in the amount of human 

labor from that achieved the economic efficiency of about 50 workers, representing 18.2% 

average amount of human labor to large dairy plants under variable returns to scale. 

 

6.3. The amount of unrealized economic efficiency of raw materials 

 

Amount realized raw material economic efficiency can be seen by comparing the 

amount of raw materials used counterpart achieved the economic efficiency of the dairy plants 

production in Saudi Arabia in 2012, Table 5 shown that the average level of research sample 

dairy plants, reached the amount of raw materials 632.29 tons, while total average amount of 

unrealized economic efficiency 569.03 tons of raw materials, and then the amount of the 

surplus in raw materials amounted to about 63.26 tons, accounting for 10% of the average 
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amount of raw materials used in the dairy industry in the Kingdom of Saudi Arabia. For small 

dairy plants average amount of raw material, the average was 86.75 tons, while the total 

amount of unrealized economic efficiency of raw materials 72.59 tons, and then reached the 

amount of surplus in raw materials for his investigator to the efficiency of about 14.15 tons, 

representing 16.3% of the average amount of raw materials, small dairy plants were held 

constant returns to scale. As for the big factories it has been shown that the average amount of 

raw materials amounted to 1359.67 tons, while the total amount of raw materials investigator 

to the efficiency of 1230.95 tons and then reached the amount of surplus in the amount of raw 

materials that can achieve the economic efficiency of about 128.72 tons, by representing 9.5% 

of the Average amount of raw materials to large dairy plants were held constant returns to 

scale table (5). 

Under the variable returns to scale can be seen by comparing the amount of raw 

materials used counterpart achieved the economic efficiency of the plants dairy production in 

Saudi Arabia in 2012, Table 5 shown that the average level of research sample, a total amount 

of raw materials 632.29 tons, while the average amount of total raw materials for economic 

efficiency achieved 595.94 tons, and then reached the amount of surplus in raw materials 

around 36.34 tons, accounting for 5.7% of the average amount of raw materials used in the 

dairy industry in the Kingdom of Saudi Arabia. for small dairy plants average amount of raw 

material, the average was 86.75 tons, while the total amount of unrealized economic 

efficiency of raw materials 75.73 tons, and then reached the amount of surplus in raw 

materials for his investigator to the efficiency of about 11.02 tons, by representing 12.7% of 

the average amount of raw materials used in small dairy plants under variable returns to scale. 

As for the big factories has been shown that the average amount of raw materials amounted to 

1359.67 tons, while the total amount of raw materials achieved efficiency of about 1289.56 

tons, and then it reached the amount of surplus in the amount of raw materials that can 

achieve the economic efficiency of about 70.11 tons, by representing 5.2% of the average 

amount of raw materials used in large dairy plants under variable returns to scale, scale Table 

5. 
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the amount of resources that achieved at the lowest level of the average cost of dairy products in the dairy plants in 

the Kingdom of Saudi Arabia under the constant returns to scale 

Statement 

The 

average 

amount of 

raw milk in 

tons 

Average 

amount of 

human 

labor 

(number) 

Average 

raw 

material 

Ton 

Small dairy plants  

The actual quantity 4170.37 64 86.75 

Quantity at the lowest cost 4067.41 58 72.60 

The amount of the surplus and deficit 102.97 6 14.15 

Large dairy plants 

The actual quantity 109163 275 1359.67 

Quantity at the lowest cost 109163 244 1230.95 

The amount of the surplus and deficit 0.000 31 128.72 

The general average 

The actual quantity 49167.35 155 632.29 

Quantity at the lowest cost 49108.51 137 569.03 

The amount of the surplus and deficit 58.84 18 63.26 

the amount of resources that achieved at the lowest level of the average cost of dairy products in the dairy plants in 

the Kingdom of Saudi Arabia under the variable returns to scale 

Statement 

 

 

The average 

amount of 

raw milk in 

tons 

Average 

amount of 

human 

labor 

(number) 

Average 

raw 

material 

Ton 

Large dairy plants 

The actual quantity 4170.38 64 86.75 

Quantity at the lowest cost 3996.22 62 75.74 

The amount of the surplus and deficit 174.16 2 11.01 

Small dairy plants 

The actual quantity 109163.13 275 1359.67 

Quantity at the lowest cost 108662.58 225 1289.56 

The amount of the surplus and deficit 500.73 50 70.11 

The general average 

 

The actual quantity 49167.35 155 632.29 

Quantity at the lowest cost 48853.23 133 595.94 

The amount of the surplus and deficit 314.12 22 36.35 

Source: collected and calculated from the raw data of questionnaires that have been analyzed using WIN4DEAP 

program. 
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