
     

dkarimi1@gmail.com

    
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             1 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


    

Gunaratne 

 

Den

Mekong

Kumar

Bhattacharya

 

Reddy

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

96
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

11
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

05
 ]

 

                             2 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   

Stochastic frontier analysis 

(SFA)Data envelope 

analysis (DEA)Coelli et 

al., 2005

 

.(Speelman, 2008

.(Speelman, 2008)

Koeijer

AlemdarNeatoven

Gaspar

Input orientated 

modelOutput orientated model

Constant 

return to scale (CRS)

Variable return to scale (VRS)

Coelli et al.,) 

(2005

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

96
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

11
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

05
 ]

 

                             3 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   

Piecewise line isoquant

SS' 

AOAA

A' B

COverall 

technical efficiencyA

OA

'
OA

  

D'

 

D

 

Koopmans

D' B

Coelli et al., 2005

I

N M

 
INXIMY

ix

iy

i

0

 

                    

0X x                 

0Yy-             :st

 

min

i

i

 

, 

 

i

i

Coelli et al., 2005

PP'

E

B

ODOE

A

 

B

 

S

 

O

 

D

      
C 

X1 

S

 

X2 

A 

D

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             4 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   

GD

GE
TEVRS          

 

DE

F

 

GE

GF
SE                                                  

 

CRSTE

VRSTE

GE

GF
)

GD

GE
)/(

GD

GF
(

TE

TE
SE

VRS

CRS             

 

Convexity1N  '

     

   

N1I

1N  '

1N  '

0

 

                    

1N                

0X x                 

0Yy-             :st

 
min

'

i

i

 
, 

                  

 

Excell

0

 

                    

1N                

0X x                 

0Yy-             :st

 

min

'

i

i

 

, 

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

96
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

11
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

05
 ]

 

                             5 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


              

y 

X 

P

 

P 

B

 

F

 

E

 

D 

G

 

O

 
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             6 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             7 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             8 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                             9 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


   

Farrell

Farrell

Koopmans

           
 [

 D
O

I:
 1

0.
22

09
2/

IS
FJ

.2
01

7.
10

99
96

 ]
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
61

35
4.

13
90

.2
0.

2.
11

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 is
fj

.ir
 o

n 
20

25
-1

1-
05

 ]
 

                            10 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


     

DEA

 

Alemdar T. and  Neatoven M., 2006

 

Determinants 

of technical efficiency of wheat farming in 

southeastern Anatolia Turkey: A nonopara-

metric technical efficiency analysis, Journal of 

Applied Science, 6(4):827-830. 

Bhattacharya P., 2008. Comparative study of 

traditional vs. scientific shrimp farming in west 

Bengal: A technical efficiency analysis. 

Working paper No. 188. Institute for Social and 

Economic Change. Bangalore, India. 

Coelli J., Timothy D.S., Prasada R., O'Donnell 

C.J. and Bathese G.E., 2005. An introduction 

to efficiency and productivity analysis. Second 

edition. Springer. 

Den Do T., Tihomir A. and Harris M., 2007. 

Technical efficiency of prawn farms in the 

Mekong Delta, Vietnam.  Contributed Paper to 

51
st 

AARES Annual Conference. Queenstown. 

NZ. February 12-15. 

Esmaeili A. and Omrani M., 2007. Efficiency 

analysis of fishery in Hamoon Lake, using DEA 

approach. Journal of Applied Science, 7(19): 

2856-2860. 

Farrell M.J., 1957. The measurement of productive 

efficiency. Journal of the Royal Statistical 

Society, 120:253-281. 

Gaspar P., Mesias F.J., Escribano M. and Pulido 

F., 2009. Assessing the technical efficiency of 

extensive livestock farming systems in 

Extremadura, Spain. Livestock Science, 121:7

14. 

Gunaratne L. and Premakumara H., 1997. 

Productivity and efficiency analysis of cultured 

shrimp production in Asia, PhD. Dissertation. 

University of Hawaii. 

Koeijer T.J.D., , Wossink G.A.A., Struik P.C. and 

Renkema J.A., 2002. Measuring agricultural 

sustainability in terms of efficiency: the case of 

Dutch sugar beet growers. Journal of 

Environmental Management, Vol. 66. 

Koopmans T.C., 1951. Activity analysis of 

production and allocation. Wiley, New York, 

USA. 404P. 

Kumar A., Pratap S.B. and Badruddin, 2004. 

Technical efficiency in shrimp farming in India: 

Estimation and implications. Indian Journal of 

Agricultural Economics. 59(3). 

Reddy G.P., Reddy M.N., Sontakki B.S. and Bala 

Prakash D., 2008. Measurement of efficiency 

of shrimp (penaeus monodon) farmers in 

Andhra Pradesh. Indian Journal of Agricultural 

Economics, 63(4). 

Speelman S., D'Hease M., Buysse J. and D'Hease 

L., 2008. An measure for the efficiency of water 

use and its determinants, a case study of small-

scale irrigation shemes in North-West province. 

South Africa. Agricultural System, 98:31-39.    

 [
 D

O
I:

 1
0.

22
09

2/
IS

FJ
.2

01
7.

10
99

96
 ]

 
 [

 D
O

R
: 2

0.
10

01
.1

.1
02

61
35

4.
13

90
.2

0.
2.

11
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

fj
.ir

 o
n 

20
25

-1
1-

05
 ]

 

                            11 / 12

http://dx.doi.org/10.22092/ISFJ.2017.109996
https://dor.isc.ac/dor/20.1001.1.10261354.1390.20.2.11.8
https://isfj.ir/article-1-373-en.html


Iranian Scientific Fisheries Journal                                                           Vol. 20, No. 2, Summer 2011 

       

Assessing technical efficiency and return to scale in shrimp 

farming in Hormuzgan Province, Iran 

Karimi D.(1)*; Kiani G.H.(2); Eslami F.(3) and Liaghati H.(4) 

dkarimi1@gmail.com 

1-Science and Research Branch of Islamic Azad University, P.O.Box: 14155-4933 Tehran, Iran 

2-Faculty of Economic, Isfahan University, Iran 

3-Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran 

4- Faculty of Biological Sciences, Shahid Beheshti University, Tehran, Iran 

Received: July 2010                      Accepted: June 2011  

Keywords: Production, Fisheries Economics, Utilization, Hormuzgan, Iran    

Abstract 
Due to increased shrimp production costs and consequent final price, shrimp farmers in 

Hormuzgan province have lost their advantage in the domestic and international markets. In 

this connection, technical and economic efficiency enhancement can be a way to decrease 

shrimp cost price. In this study, using data envelope analysis (DEA) and an input-oriented 

model, technical and scale efficiency of 26 shrimp farms were measured in the province in the 

year 2006. Results show that 54% of shrimp farms are technically inefficient, while minimum 

and average pure technical efficiency are 0.69 and 0.92 respectively. Also, 77% of shrimp 

farms have scale inefficiency and minimum and average of scale efficiency were 0.59 and 

0.90, respectively. In addition, 73% of the farms have increasing return to scale. As a result, 

shrimp production costs can be reduced even more using economy of scale.   
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