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ABSTRACT 

The fishery resources in the Gulf of Thailand have been subjected to excessive levels of fishing effort 
since perhaps as long as two to three decades. This has caused a change in catch composition with a 
higher share of short-lived species. The influence of this change on the value of the catch has not been 
unambiguously negative because some short-lived species fetch a good price. This notwithstanding, the 
paper shows significant rent losses associated with overfishing and greatly excessive fleet sizes in the 
Gulf of Thailand for all three of the studied fisheries, namely for demersal resources, Indo-Pacific 
mackeral and anchovy.     
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OVERVIEW OF THAI FISHERIES 

Thailand is one of the top fish producing nations in the world. During 2000-2004, annual fish production 
was 3.7-4.1 million tonnes. Geographical advantage is one factor attributed to the relative high annual fish 
production. Thailand has a total land area of about 540,000 km.2 and a coastline of 2,614 km. Marine 
fishing grounds that fall within Thailand’s Exclusive Economic Zones lie in part of the Gulf of Thailand 
and part of the Andaman Sea cover the total area of about 316,000 km.2  The area of inland waters is 
approximately 3,750 km.2 .  Besides, over one million hectares of her coastal areas have a potential for 
coastal aquaculture. 
 
In 2006, the gross domestic production (GDP) of fisheries sector at current market price was 2.8 billion 
US$, which accounted for about 1.3 percent and 11.9 percent of national GDP and of agricultural GDP, 
respectively. The fisheries industry has contributed directly to the development of other related industries 
such as ice plant, cold storage, fish processing plant, ship building, etc.. The number of people engaged in 
this sector was estimated about 2 million, of which 40 percent are fishermen and fish farmers, and 60 
percent in other related and support fisheries industry. 
 
The fish produced are both consumed domestically and exported for foreign exchange earnings. It is the 
important source of protein and this is reflected in the per capita fish consumption of 32-35 kg. during the 
past decade. The export value of fish and fishery products has increased significantly. In 2006, a trade 
surplus of 4.4 billion US$ was observed. 
 
Fisheries production in Thailand demonstrated a remarkable growth over the last three decades. The total 
production exceeded two million tonnes for the first time in 1977 but it was followed by a set back and 
then has recovered to over two million tonnes again since 1982.  In 2004, a record of 4.1 million tonnes 
was obtained, of which 64.3 percent came from marine captured fisheries. The balance was contributed by 
coastal aquaculture, freshwater aquaculture and inland captured fisheries at 18.0 percent, 12.8 percent and 
4.9 percent, respectively. 
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MARINE CAPTURE FISHERIES  

Status of Marine Capture Fisheries  

The most recent figures in 2004 show a marine catch of 2.6 million tonnes, valued at 1,766 million US$. 
Marine captured fisheries are divided into fishing in the Thai waters and in outside Thai waters.  Fishing 
grounds that fall within Thailand exclusive economic zones lie in part of the Gulf of Thailand and part of 
the Andaman Sea. It is estimated that, of the total marine catch, 60 percent is caught in the Thai waters (44 
percent from the Gulf and 16 percent from the Andaman Sea), the rest is from outside Thai waters. 
 
The number of fishing vessels registered by gear types in 2004 was 16,432. This number is broken down 
into gear types as follows: trawlers 39 percent, falling-netters 26 percent, gill-netters 19 percent, purse 
seiners 10 percent, and others 6 percent. It was observed that the registered vessels was 5 percent 
decreased from those registered in 2000 mainly due to the reduction in the registered vessels which 
operate trawls, gillnets and pushnets. 
 
Marine catch in the Thai waters both from commercial fishing and small scale fishing has shown a 
decreasing trend. Especially during 2000-2004, total catch decreases at 5 percent per year. The 
commercial fishing vessels contribute about 90 percent of marine catch, the balance is made by small 
scale/artisanal fishing. Catch composition from marine fisheries are food fish, trash fish, cephalopods, 
shrimp, and crabs and mollusc about 58 percent, 30 percent , 6 percent , 3 percent , and 3 percent, 
respectively.  On the contrary, catch from outside the Thai waters has shown an increasing trend in the 
past ten years at annual growth rate of approximately 3 percent. At present, many fishing vessels have 
operated oversea fishing in many neighbouring coastal States.  
 
Fishing in the Thai waters faces overfishing problem that cause fisheries resources deterioration, followed 
by the conflict among the beneficial groups that exploit the resources. The problem is amplified by the 
high cost of factor of production particularly the fuel cost and the low prices of some species. Shortage of 
labour supply in commercial fisheries is still ongoing problem.  For fishing outside the Thai waters, in 
addition to the high cost of factor of production and shortage of labour supply, fishing contract with 
neighbouring partners may not be applicable or unclear due to those who prepare the contract are not 
expertise in some complicated matters.  
 
Marine Fisheries Management Regime 

Under the Thai Fisheries Act, many fishery management measures have been implemented. The main 
measures are as follows: 
 
 Area and Seasonal Closures 

This measure is mainly aimed to recovering of the Indo-Pacific mackerel (Rastrelliger brachysome 
Bleeker) which is an important economic species of Thailand.  In the early 1980s the total catch of this 
species showed a declining trend.  Therefore, to renew the resource abundance of this species and other 
pelagic fish as well as the demersal stock, various regulations on area and seasonal closures have been 
practiced from 1984.  From 1 February to 31 March and 1 April to 15 May, the trawlers and purse seiners 
with mesh size smaller than 4.7 cm have been prohibited from fishing in the upper southern area of the 
Gulf of Thailand.  During 15 April to 15 June, all trawlers, Purse seine, Gill net with mesh size not less 
than 4.7 cm prohibited from fishing in the Phang-nga Bay, Andaman Sea. 
 
Gear Restriction 

In order to preserve the coastal fisheries resources, the trawlers and push netters are not allowed to 
operate within 3,000 m from shore. Because these gears are considered to be destructive in that they catch 
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a big amount of trash fish, more than half of which are juveniles of economic species.  Furthermore, these 
gears disturb the sea bed, resulting in a decline of fisheries resources. 
 
 Limited Entry 

Owing to the limited fisheries resources, in 1980, the DOF made an announcement regarding the 
registration of trawlers and push netters in an attempt to control the number of these gears.  No more 
licenses will be issued to fishing vessels.  Only the fishermen who have fishing licenses can apply for an 
annual extension of their fishing licenses.  Licenses will not be granted in cases of gears having been 
changed.  The fishing licenses are non-transferable to other operators except when these are fishermen’s 
children. 
 
RENT DRAIN ESTIMATION 
The rent drain estimation of fisheries in the Gulf of Thailand, the objective is to present estimates of the 
economic inefficiency in the fishery, Economists traditionally measure the net economic benefits from a 
nature resource as the fishery by economic rents. Rents are not equal to profits the difference is fixed 
costs and so-called intra-marginal profits but usually similar and sometimes identical. Given this, fisheries 
inefficiency may be measured as the difference between maximum rents obtainable from the fisheries and 
the actual rents currently obtained.   

The paper deals with the estimation of fisheries rents loss.  A simple aggregative model of the fishery is 
specified. The unknown parameters of this model are estimated by fitting the model to a set of available 
observations on the fishery. Note that this is fitting and not statistical estimation; equipped with the 
estimated parameters the model exactly replicates the observations. With this estimated fisheries model in 
hand, it is relatively straight-forward to calculate rents under any harvesting policy.  

The Arnason’s of fisheries model to be used. The model parameters are estimated on the basis of this 
model and some fisheries data.  Finally, the paper presents point estimates of the fisheries rents loss. The 
main numerical results of the paper are summarized in the conclusions.   

 

Estimating fisheries rents: The basic model   
The approach to estimating fisheries rents is based on the following specifications of the 
harvesting and cost functions:  

 Harvesting function:  Y(e,x) = q.e.xb 

Cost function:  C(e) = c.e + fk 
 
The harvesting function is a generalization of the Schaefer (1954) one. The parameter q is 
usually referred to as the catchability coefficient. The parameter b reflects the degree of 
schooling behavior of the species in question. Normally b € [0,1]. b indicate little schooling and 
a lower b suggests increasing tendency toward schooling.   
 
The cost function is linearly increasing in effort with marginal effort costs being equal to the 
constant, c.  This reflects the assumption that the fisheries inputs can be obtained at fixed costs 
— an economically reasonable assumption especially for a cost function supposed to apply in 
biological equilibrium. The fixed costs, fk, are included for generality. They will surely disappear 
in stock equilibrium (i.e, the long run).   
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For the natural biomass growth function, we adopt two alternatives, (i) the logistic function and 
(ii) the Fox growth function (Arnason, 2007) : 

 Logistic:  G(x) = α.x - β.x2 

 Fox:  G(x( =  α.x – β.ln(x).x 

As can be readily seen, the Fox growth function consists of a slight modification of the second 
term of the logistic function. This leads to a biomass growth function and a sustainable yield 
functions which, unlike the corresponding functions for the logistic, are skewed to the left.         
A comparison of the two functions for the same maximum sustainable yield and virgin stock 
biomass is illustrated. 

Estimation of model parameters  

There are many ways to estimate the parameters of expressions. Which one is selected depends 
on (i) the fisheries situation, (ii) the amount of data available to the researcher and (iii) the 
ingenuity of the researcher. Since expressions include seven parameters, at least seven 
independent units of information are needed. This information might for instance widely known 
facts about the fishery e.g. the MSY (maximum sustainable yield), profitability, schooling 
behaviour etc. In addition some information about the initial state of the fishery is needed. With 
more pieces of information (observations), statistical estimation techniques may be brought to 
bear and improved estimates be obtained.    

Typical information about a fisheries in some base year as follow: 
 

 

 

 

 

 

 

 

 

Data and Preliminary Analysis  

The rent drain estimation of fisheries in the Gulf of Thailand, the objective is to estimates of the rent of 
demersal fish (18 species), Indo-Mackerel fish and Anchovy fish. The EXCEL spreadsheet program 
(Arnason, 2007) calculates the equilibrium profit maximizing fisheries policy given the user’s 

Table 1  Data for parameter estimates 

 
1.Maximum sustainable yield 
2.Virgin stock equilibrium 
3.Biomass growth in the base year 
4.Landings in the base year  
5.Price of landings in base year 
6.Fishing effort (fleet) in the base year  
7.Profits in the base year  
8.Fixed cost ratio in the base year  (fk/TC(t*) ) 
9.The schooling parameter 
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specifications of a fishery and outcome with the one corresponding to open assess or a common 
pool fishery. The information about the fisheries in the year 2004 (base year) of those fisheries as 
following (table 2-4): 

 

 
Table 2  Empirical assumption of Demersal Fish 

 
Data input Value Units 

1.Maximum sustainable yield 150.0 thousand metric tonnes. 
2.Virgin stock equilibrium 500.0 thousand metric tonnes. 
3.Biomass growth in the base year 2.5 no units 
4.Landings in the base year  108.3 thousand metric tonnes. 
5.Price of landings in base year 0.75 US$/kg. 
6.Fishing effort in the base year 12.7 million hours 
7.Profits in the base year  4.5 million US$ 
8.Fixed cost ratio in the base year  0.04 no units
9.The schooling parameter 0.85 no units

 

 

 

Table 3  Empirical assumption of Indo-Pacific Mackerel  

 
Data input Value Units 

1.Maximum sustainable yield 95.3 thousand metric tonnes. 
2.Virgin stock equilibrium 350.0 thousand metric tonnes. 
3.Biomass growth in the base year 3.5 no units 
4.Landings in the base year  89.6 thousand metric tonnes. 
5.Price of landings in base year 0.79 US$/kg. 
6.Fishing effort in the base year 241.8 thousand days 
7.Profits in the base year  24.7 million US$ 
8.Fixed cost ratio in the base year  0.05 no units
9.The schooling parameter 0.5 no units
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We may illustrate the essence of this global fisheries model in (biomass, biomass growth/harvest)-space 
with the help of the biomass growth curves and a set of iso-profit (constant profit) curves.  These curves 
are downward sloping as a function of biomass as illustrated in Figure 1- 3.  

Obviously the higher the profits the further out in the diagram the iso-profit curves are.   

 

Figure 1  Demersal fish: Illustration 

The logistic bio-economic model
(Note: For best view scale the vertical axis)
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The Fox bio-economic model
(Note: For best view scale the vertical axis)
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Table 4  Empirical assumption of Anchovy  

 
Data input Value Units 

1.Maximum sustainable yield 144.0 thousand metric tonnes. 
2.Virgin stock equilibrium 580.0 thousand metric tonnes. 
3.Biomass growth in the base year 3.0 no units 
4.Landings in the base year  139.3 thousand metric tonnes. 
5.Price of landings in base year 0.16 US$/kg. 
6.Fishing effort in the base year 61.5 thousand days 
7.Profits in the base year  0.02 million US$ 
8.Fixed cost ratio in the base year  0.05 no units
9.The schooling parameter 0.2 no units
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Figure 2  Indo-Pacific mackerel: Illustration 

The logistic bio-economic model
(Note: For best view scale the vertical axis)
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The Fox bio-economic model
(Note: For best view scale the vertical axis)
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Figure 3  Anchovy: Illustration 

The logistic bio-economic model
(Note: For best view scale the vertical axis)
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The Fox bio-economic model
(Note: For best view scale the vertical axis)
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The biomass growth or sustainable harvest curves define points which are biologically sustainable. 
Sustainable profits (at any level of profits) occur where the iso-profit curves intersect the sustainable 
revenue curves. Maximum sustainable profits (which in this case coincide with maximum rents) occur 
where the highest iso-profit curves just touch the sustainable revenue curves.   

 As may be inferred from Figure 1-3, describing the fishery situation by the Fox-biomass growth function 
seems to offer higher sustainable profits than the logistic alternative. The reason is that if global fish 
biomass growth is better described by the Fox function, then current biomass must be lower than under 
the logistic specification and, therefore, ceteris paribus, catchability must be higher. As a result, 
rebuilding the biomass level will lead to higher profits.    

Estimation Fisheries Rents:  Empirical Estimates  

Table 5-7 summarizes the main results for the two biomass growth functions and the basic 
empirical assumptions list in Table 2-4.  As reported there, the rents loss of Demersal fish is 
estimated to be between 54.4 - 66.1 million US$ depending on whether the underlying biomass 
growth function is taken to be the logistic one or the Fox one.  For Indo-Pacific mackerel and 
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Anchovy, the rents loss are estimated to be between 9.2 - 11.8 million US$ and between 1.4 - 2.0 
million US$.  

  

Table 5  Main results of Demersal fish 

 
Items Units Current Optimal Difference 

Logistic Fox Logistic Fox Logistic Fox 
Biomass thousand mt. 122.2 68.2 307.5 242.0 183.3 173.8 
Harvest thousand mt. 108.3 108.3 142.1 143.2 33.8 34.9 
Effort million hours 12.7 12.7 7.6 5.7 -5.1 -7.0 
Profit million US$ 4.9 4.9 59.4 71.0 54.5 66.1 
Rents million US$ 7.8 7.8 62.2 73.9 54.4 66.1 

 

Table 6  Main results of In-Pacific mackerel 

 
Items Units Current Optimal Difference 

Logistic Fox Logistic Fox Logistic Fox 
Biomass thousand mt. 148.7 102.4 211.9 175.3 63.3 72.9 
Harvest thousand mt. 89.6 89.6 91.0 89.7 1.40 0.1 
Effort thousand days 24.2 24.2 20.6 18.5 -3.6 -5.7 
Profit million US$ 24.7 24.7 32.4 35.1 7.7 10.4 
Rents million US$ 25.5 25.5 34.7 37.3 9.2 11.8 

 

Table 7  Main results of Anchovy 

 
Items Units Current Optimal Difference 

Logistic Fox Logistic Fox Logistic Fox 
Biomass thousand mt. 258.7 181.7 403.8 349.8 145.0 168.2 
Harvest thousand mt. 139.3 139.3 121.8 119.4 -17.5 -20.0 
Effort Thousand days. 61.5 61.5 49.2 46.2 -12.3 -15.3 
Profit million US$ 0.02 0.02 1.4 2.0 1.38 1.98 
Rents million US$ 1.2 1.2 2.6 3.2 1.4 2.0 
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CONLUSION 

As the results ,  the rent  loss of f isheries in the Gulf of  Thailand such as Demersal  f ish,  
Indo-Pacific and Anchovy are between 54.4 - 66.1 million US$, between 9.2 - 11.8 million 
US$ and between 1.4 - 2.0 million US$., respectively.  The optimal level of those fisheries, 
fishing efforts should be reduced 40-50% for Demersal fisheries, 20-25 % for Anchovy and 15-
24 %. 

Policy implication,  the urgent  issue concerning fisheries management which needs to 
be addressed at  present  is  the control  of  f ishing capacity  in compliance with the status 
and resource potential .  In this  regard,  improvement on the registration and l icensing 
system needs to be made,  part icularly on the number of vessels/f ishing gears with the 
appropriate capacity of aquatic species in such areas.  The non-registered fishing 
vessels/f ishing gears should be encouraged to part icipate in the registrat ion process.  
In taking effective management control  on fishing capacity,  a mechanism for the 
cooperation with government authorit ies should be created. 

 

REFERENCES  

Arnason, R. 2006. Estimation of Global Rent Loss in Fisheries: Theoretical Basis and  
Practical Considerations. In P. Shriver (ed) IIFET 2006 Proceedings  
 

Arnason, R. 2007. Loss of Economic Rents in the Global Fishery. A paper presented at the XVIIIth 
Annual EAFE Conference, 9th to 11th July 2007, Reykjavik, Iceland 

 
Clark, C. 1976. Mathematical Bioeconomics: The Optimal Management of Renewable  

Resources. John Wiley & Sons. 
 

Fox, W.W. 1970. An Exponential Surplus Model for Optimizing Exploited Fish Populaitons.  
Transactions of the American Fisheries Society 99:80-88. 
 

Schaefer 1954. Some aspects of the dynamics of populations important to the management of  
commercial marine species. Inter-American Tropical Tuna Commission Bulletin  
1:27-56. 
 
 

 


