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Shrimp
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Chapter 1 

Overview of the world shrimp industry 

Bith-Hong Ling, PingSun Leung and Yung C. Shang 

-

1.1 Global shrimp supply 

Pandalus borealis Crangon crangon

Penaeus monodon P. vannamei P. orientalis P.
merguiensis, Macrobrachium rosenbergii. 

1.1.1 Status of world shrimp production 

Aquaculture Asia
-  



1.1.2 Important cultured shrimp species 

-

Table 1.1 -

Penaeidae
Penaeus monodon

Penaeus orientalis Penaeus merguiensis
Metapenaeus spp.

Penaeus vannamei
-
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Table 1.2 -

-

-

-

1.1.3 Importance of Asian shrimp farming 

-



-

Table 1.3 -

-

-

Source: Aquaculture Production Statistics, 1984-1994. Fisheries Department, FAO. Fisheries Yearbook Taiwan 
Area, 1984-1994. Taiwan Fisheries Bureau. 

1.2 Global shrimp trade 
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1.2.1 World shrimp exports 



Table 1.4 -

-

-

-

-
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1.2.2 World shrimp imports 

-

1.2.3 Shrimp import tariffs 

the Uruguay Round of Multilateral Trade Negotiation

ad valorem 

ad
valorem

ad valorem



ad
valorem

Table 1.5 

Pandalidae
Crangon

Pandalidae
Crangon
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Chapter 2 

Comparing Asian shrimp farming:
the domestic resource cost (DRC) 
approach 

Bith-Hong Ling, PingSun Leung and Yung C. Shang 

Abstract 

2.1 Introduction 

Aquaculture
 -  



Table 2.1 
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2.2  Cost comparisons of Asian shrimp farms 

/

Penaeus 
monodon Penaeus orientalis Penaeus indicus

Penaeus monodon Penaeus orientalis
Penaeus indicus

Penaeus monodon
Penaeus orientalis Penaeus indicus

2.2.1 Intensive system 



T
ab

le
 2

.2
 

/
 

 
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 



A
 c

ol
le

ct
io

n 
of

 r
es

ea
rc

h 
pa

pe
rs

 b
as

ed
 o

n 
th

e 
A

D
B

/N
A

C
A

 F
ar

m
 P

er
fo

rm
an

ce
 S

ur
ve

y 

T
ab

le
 2

.3
 

/
 

 
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 



T
ab

le
 2

.4
 

 
 

 
  

 
  

 
  

 
  

 
  

 
  

 
  

 



2.2.2 Semi-intensive system 

2.2.3 Extensive system 
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Fig. 2.1



2.3 Materials and methods 

2.3.1 The DRC approach 

∑
∑
−

=
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=

2.3.2 Determining comparative advantage of shrimp farming 

∑ ∑



2.3.3 Data sources, assumptions and shrimp prices 

/

-

ad valorem

Pandalidae
Crangon
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Fig. 2.2     



2.4 Results and discussion 

-
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2.5  Conclusions 
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Chapter 3 

Comparative economics of shrimp 
farming in Asia 

Yung C. Shang, PingSun Leung and Bith-Hong Ling

Abstract 

3.1 Introduction 

Penaeus
monodon)

(Penaeus vannamei)

3.2 Hatchery 

 Aquaculture
-  



-
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3.2.1 Hatchery economics 

Table 3.1 

-
-



3.3 Grow-out 

3.3.1 Culture systems 
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Table 3.2

3.3.2 Cost of production 

/

-



-

3.3.4 Factors affecting performance and sustainability 
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3.3.5 Intercountry efficiency analysis 

P. monodon P. japonicus



Table 3.3 



A collection of research papers based on the ADB/NACA Farm Performance Survey 

3.3.6 Comparative advantage 



Table 3.4

3.4 Limitations for development 
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3.5 Toward sustainable growth 
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3.6 Concluding remarks 



References 
Aquaculture Sustainability and the Environment. 

Penaeus monodon
Asian Fisheries Science, 8 -

Final Report of Philippine Prawn Industry Policy Study

-

). The Measurement of Productive Efficiency: 
Techniques and Applications

Swimming Through Troubled Water
-

-

Aquaculture Development
-

Sustainable Aquaculture



Chapter 4 

Intercountry productivity comparisons of 
black tiger shrimp culture in Asia  

PingSun Leung and Lokugam H.P. Gunaratne 

Abstract 

4.1 Introduction 

Penaeus monodon)

(Penaeus vannamei)

Aquaculture Asia
-  



4.2 Index of productivity 

4.3 Comparisons of production value and major input use 
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Table 4.1 



4.4 Comparisons of partial productivity ratios 

Table 4.2 
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4.5 Comparisons of total factor productivity (TFP) 

-

Fig. 4.1     

Fig. 4.2     Total factor productivity of semi-intensive systems



Fig. 4.3     

4.6 Productivity of various systems 
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Chapter 5 

Asian black tiger shrimp industry:  
a meta-production frontier analysis  

Lokugam H.P. Gunaratne and PingSun Leung 

(Penaeus monodon) 

5.1 Introduction 

(Penaeus 
monodon) 

-



5.2  Analytical framework  

5.2.1 The concept of meta-production frontier 

,
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5.2.2 Model specification  

.,

−+β+β+β+β=

β β β

σ

σ

−=



Table 5.1 

Extensive      

Semi-intensive      

Intensive      

5.2.3 Factors affecting technical efficiency levels 
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Table 5.2 

Extensive      

Semi-intensive      

Intensive      



5.3 Results and discussion 

σ+σσ = σσγ =

5.3.1 Country-specific production frontiers  

γ

γ

γ

γ
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Table 5.3 

σ γ

-

-

-

 -

-

 -

 -

-

-

 -

 -

-

-

-



5.3.2 Regional or meta-production frontiers  

γ

Table 5.4 

-

      - -

-

      -

-       -

- -       -

σ

γ

-      -      -
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5.3.3 Technical efficiencies  



Table 5.5 

Extensive      

Semi-intensive      

Intensive      
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5.3.4 Factors affecting technical efficiencies



Table 5.6 

Extensive       
 -   -   -   -

  - -

  -   -   -   -

  -   -   -   -

  -   -   -

Semi-intensive       
  -   -   -

-   -

  -   -   -

  -   -

  -   -   -   -   -

  -   -   -   -   -

  -

Intensive       
  -

  -   -   -

  -   -   -

  -   -   -   -

  -

  -   -   -   -
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5.4 Conclusions  
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Chapter 6 

Productivity analysis of
Malaysian cultured shrimp industry 

Lokugam H.P. Gunaratne and PingSun Leung 

Abstract 
Penaeus monodon

6.1 Introduction 

Penaeus monodon

 World Aquaculture -
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6.2 Theoretical framework 

6.2.1 Parametric approach 

−β=

β
β

σ
β

σ=σ+σ σ+σσ=γ σ σ

−==



6.2.2 Nonparametric approach 

ν′µ′ µ ν

ν′µ′νµ

≤ν′µ′
µ ν ≥

=ν′

θλθ

≥λ+−
≥λ−θ

λ ≥

θ λ
θ

θ θ
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=λ′

λ

≥λ+−
≥λ−

λ ≥

=

6.3 Data and empirical procedures 

6.3.1 Data 

-



Table 6.1 

Intensive     

Semi-intensive     

6.3.2 Empirical models 

−+β+β+β+β=
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θλ′θ

≥λ++λ+λ
θ≥λ++λ+λ
θ≥λ++λ+λ
θ≥λ++λ+λ

≥λλλλ′

θ
λ

6.4 Results and discussion 

6.4.1 Stochastic frontier estimates 

γ



6.4.2 Efficiency estimates 

Table 6.2 

σ
γ

Table 6.3 

Table 6.4 
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Table 6.5 

6.4.3 Optimum input levels 



Table 6.6 

6.5 Conclusions 
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Chapter 7  

Export performance
of major cultured shrimp producers
in the Japanese and US markets 

Bith-Hong Ling, PingSun Leung and Yung C. Shang 

Abstract 

7.1 Introduction 
-

.

Aquaculture Research
-  



7.2 World cultured shrimp industry 

7.2.1 The production trend 

Penaeus monodon Penaeus 
chinensis Penaeus vannamei

Fig. 7.1
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Table 7.1 

-



7.2.2 The export trend 

-

Penaeus chinensis
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Fig. 7.2     
Fisheries Yearbook Taiwan Area -
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7.3 Materials and methods 

=

==



US 

==
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7.4 Results 

7.4.1 The Japanese market 

-

Table 7.2

-



Fig. 7.3

-
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Table 7.3 -

-



-

7.4.2 The US market 
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Table 7.4 

-

Fig. 7.4
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Table 7.5 -
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7.5 Conclusions 
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Chapter 8  

Behavior of price transmissions in 
vertically coordinated markets: the case of 
frozen black tiger shrimp (P. monodon) 

Bith-Hong Ling, PingSun Leung and Yung C. Shang

Abstract 

Penaeus monodon

- - -

8.1 Introduction 

 Aquaculture Economics and Management

Penaeus monodon  -  
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Penaeus monodon

8.2 Import demand for shrimp in Japan 



8.3 Methodology  

8.3.1 The concept of cointegration 

+β+α= −

=

−

<β =β
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.

β+α [ ]βα
ε

8.3.2 Unit root tests for stationarity 

β

−

µ+−β+α=− −−−

µ+−β+α= −∆

µ+γ+α= −∆

∆ γ −β γ
γ

γ γ

γ
γ

ε+γ++α= −
=

− ∑ ∆γ∆



ε

8.3.3 Empirical specification 

.

ω=

ω=

ω ω
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Fig. 8.1

ε+α+α=

ε+α+α=

α α
ad valorem

α α

ε ε

ε ε



Fig. 8.2     
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8.3.4 Data  

-

- - -

Fig 8.3     Tokyo wholesale (WI) and Indonesian overseas contract (CI) prices 
for black tiger shrimp by size (FAO, 1990-1994)     



8.4 Results  

Table 8.1 

Country of origin & shrimp size 

Tokyo wholesale prices of      

- - - -

- - - -

- -

- - - -

- - - -

- -

Overseas contract prices of      

- - - -

- - - -

- -

- - - -

- - - -

- -

- -
- -

−∆ −∆
µ µ



A collection of research papers based on the ADB/NACA Farm Performance Survey 

-

8.4.1 Forward price transmission 

α

β

β

−ε -

- -

-

8.4.2 Backward price transmission  

α β



- -

-

β

.



A
 c

ol
le

ct
io

n 
of

 r
es

ea
rc

h 
pa

pe
rs

 b
as

ed
 o

n 
th

e 
A

D
B

/N
A

C
A

 F
ar

m
 P

er
fo

rm
an

ce
 S

ur
ve

y 

T
ab

le
 8

.2
   

  

i t −ε

α
α

β
β

β

-
-

-

-
-

-

-
-

-
-

-

-
-

-

-
-

−
ε



T
ab

le
 8

.3
   

  

−
ε

α
α

c

β
β

β
R

2
c

- - - - - -

−
ε



A collection of research papers based on the ADB/NACA Farm Performance Survey 

8.5     Concluding remarks 

-

-
- -

References 

Southern Journal of Agricultural Economics  19 -
American 

Journal of Agricultural Economics 71 -

Aquaculture Economics and Management 2 -
Co-integration, Error Correction, 

and the Econometric Analysis of Non-stationary Data

European Review of Agricultural 
Economics 25 -

Schriften der Gesellschaft für 
Wirtschafts- und Soziatwissenschaften des Landbaues 31 -

Econometrica 49 -



Empirical Econometric Modelling Using PcGive 9.0 for 
Windows

Econometrica 49 -
- INFOFISH, Trade News

Marine Resource Economics 8 -
Access to Japan’s Import Market: Frozen Shrimp

Access to Japan’s Import Market: Japan’s Frozen Shrimp

American Journal of Agricultural Economics 69 -

Aquaculture Asia 20 -
American Journal of Agricultural Economic 68

-

Biometrika  33 -
 The Japanese Market for Shrimp

-
The Theory of Price



A collection of research papers based on the ADB/NACA Farm Performance Survey 



Chapter 9  

A logistic regression of risk factors for 
disease occurrence on Asian shrimp farms 

PingSun Leung, Liem T. Tran and Arlo W. Fast

Abstract 

-
≥ <

9.1 Introduction 

Penaeus monodon)
(Penaeus vannamei)

 Diseases of Aquatic Organisms, ,
-



A collection of research papers based on the ADB/NACA Farm Performance Survey 

≥

9.2 Methodology 

M. paratuberculosis



9.2.1 Logistic regression 

≥

ε+β++β+β+β=ε+=

β β β
ε

ε

β++β+β+β−+=

β++β+β+β=−

β++β+β+β=−

β β

9.2.2 Data and variables 



A collection of research papers based on the ADB/NACA Farm Performance Survey 

Table 9.1 



9.3 Results and discussion 
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11.3 Data and variables 
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11.3.2 Sample characteristics 
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11.5 Results 

11.5.1 Parameter estimates and tests of hypotheses 



γ

Table 11.4 
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β 0.051 3.76  0.066 1.64 

β 0.053 5.16  0.117 4.28 

β 0.074 5.91  0.024 0.62 

β 0.034 3.23  0.050 1.70 

β 0.133 14.62  0.043 0.98 

β 0.000 0.02  -0.007 -0.32 

β -0.344 -4.40  -0.205 -0.88 
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δ 0.189 0.27  1.271 6.39 

δ 0.189 0.27  -0.280 -1.75 

δ 0.029 4.63  -0.014 -1.15 

δ -0.107 -16.14  0.024 2.01 

δ -0.140 -3.74  0.014 0.21 

δ -0.202 -5.57  -0.398 -4.17 

δ -0.491 -8.41  -0.030 -0.26 

     
σ 0.670 7.33  0.568 5.42 

γ 0.874 44.62  0.817 12.59 
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0.754   0.573  
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Table 11.6 
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11.6 Study implications 



11.7 Conclusions 
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Chapter 12  

Technical efficiency of carp production in 
Nepal: an application of stochastic frontier 
production function approach* 
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12.3 Data and empirical procedures 

12.3.1 Data sources 

12.3.2 Sample characteristics 
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Table 12.1 



12.3.4 Output and input variables 
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12.3.5 Farm-specific variables 
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12.3.6 Empirical model 
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12.4.2 Technical efficiencies 
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13.3 The data  

13.3.1 Data sources 

Table 13.1 



13.3.2 Sample characteristics  
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13.4 The empirical model 

−+β+β+β+β+β+β= ∑
=

β
σ

δ σ

+δ+δ= ∑
=

δ



A collection of research papers based on the ADB/NACA Farm Performance Survey 

Table 13.3 
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Fig. 13.1 
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14.2 Materials and methods 

14.2.1 Data sources 
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14.2.2 Sample characteristics 
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Manipulate filter-feeding/foraging ratio 

14.2.3 The empirical model 
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Chapter 15 

Technical efficiency of carp pond culture in 
Peninsula Malaysia: an application of 
stochastic production frontier and 
technical inefficiency model 

Mitsuo Iinuma, Khem R. Sharma and PingSun Leung 

Abstract  

15.1 Introduction 

.

Aquaculture

 



15.2 Stochastic production frontier and technical 
inefficiency model 

β −                

x
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β x

σ

δ σ

δ                     

x δ
x

σ
− δ ≥ − δ

δ σ

i

β
=−=

f

15.3 Data and variables 

15.3.1 Data sources 



15.3.2 Sample characteristics 

Ctenopharyngodon idellus
Puntius gonionotus Aristichthys nobilis

Cyprinus carpio Leptobarbus 
hoevenii Hypophthalmichtys molitrix Labeo rohita

Oreochromis niloticus O. 
mossambicus

15.3.3 Output and input variables 
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Table 15.1



15.3.4 Operational and farm-specific variables  

p

15.4 Empirical model 

−+β+β= ∑
=

β

β
σ σ σ γ σ σ

+δ+δ= ∑
=

δ
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γ δ δ δ
γ 

δ δ γ 

λ
λ −

λ
χ χ

γ

−

− 

15.5 Results  

15.5.1 ML estimates and test of hypotheses 

β

β

γ
γ



γ δ

γ

δ

Table 15.2 

β
β
β
β
β
β
β

δ
δ   − 
δ
δ   − 
δ   − 
δ   
  
γ  

σ   
 −  

−  
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Table 15.3 

λ χ
γ δ δ − 
γ − 
δ δ δ − 
δ δ − 

γ 

�

�

�

�

�

15.5.2 Technical efficiency 
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15.6 Discussion and policy implications 

Table 15.4 



15.7 Conclusions 

β
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Chapter 16 

Economic efficiency and optimum stocking 
densities in fish polyculture: an application 
of data envelopment analysis (DEA) to 
Chinese fish farms 

Khem R. Sharma, Pingsun Leung, Hailiang Chen and Aaron Peterson 

Abstract 

16.1 Introduction  

 Aquaculture

 -  
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16.2 Background of the study 
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16.3 DEA model for fish polyculture system 
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φ

Fig. 16.1 
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16.4 The data and the variables 

16.4.1 The data 
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16.4.2 The variables 

Mylopharyngodon  piceus
Ctenopharyngodon idella

Hypophthalmichthys molitrix
H. nobolis

Cyprinus carpio
Carassius auratus Megalobrama amblycephala
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Fig. 16.2 

Table 16.1 
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16.5 Results and implications 

16.5.1 Technical, allocative and economic efficiencies

16.5.2 Optimum stocking and input levels 



Table 16.2 

n

Table 16.3 

Optimum Optimum 
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Table 16.4 

16.5.3 Policy implications 

Table 16.5 

Potential increases at full efficiency 



16.6 Conclusions 
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