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Abstract: The fishery system is complex, dynamics and non-linear characteristics and the complex interaction
between biological, economic and industry system should be considered in the management of trawl fishery
in the West Coast of Peninsular Malaysia. Ex-vessel prices of the three main fish species groups such as
pelagic, demersal and crustacean species are needed to be evaluated as the important input variables in the
economic module of the fishery system. The econometric ex-vessel price model is used in order to estimate the
ex-vessel price of the three main species groups. The results showed that the quantity supply of demersal
species showed significant effect of its ex-vessel price and the per capita income and price of substitute good
showed significant effect in all three main species groups. 
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INTRODUCTION West Coast of Peninsular Malaysia is one of the major

The  fishery  system  is   complex,   dynamics   and fishing industry in Peninsular Malaysia is significantly
non-linear characteristics as there is a complex higher than other commercial fishing industry such as
interconnection between fish resources, fishing industry, purse seine and drift net [1]. The increasing fishing
management policy regulations and social and economic capacity of the trawlers in the West Coast of Peninsular
system of the community. The three main modules in the induced the depletion of fish resources [2], moreover, the
fishery system could be regarded as biological module: overexploitation of fish stocks is severely found in the
fish resources can be evaluated under this module; West Coast [2,3]. In order to manage the fishery with the
economic module: the profit of the industry and profit of objective of its sustainability, the integration of the main
the fishing fleet can be evaluated under this module and modules is needed to consider.
industry module: the dynamic behavior of fishing effort in The economic module represents the total revenue,
line with the profit earned by the industry and the total cost and profit of the industry and total revenue of
management policy regulations can be evaluated under the industry is the summed figure of revenues of three
this module. Biological module interacts with economic targeted species groups. The revenue is the product of
module through total catch and the ex-vessel prices of catch of each species groups and its corresponding price
each of three main fish species groups such as pelagic, and the price used in this study is ex-vessel price which
demersal and crustacean species group. The output from is the price received by the fishermen right after their
this interaction is vessel profit which serves as a key fishing operation The price is major factor in determining
variable in the interaction of the economic module with the dynamics of the fishery by effecting to revenues and
management module and also with industry module profit which in turn effects to the effort dynamics in the
through effort dynamics. The trawl fishing industry of the industry. The ex-vessel price of the fish is one of the

commercial fishing industries and the impact of trawl
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important variables determining the fishing revenues, (2)
vessel profits and as well as the profit of the industry.
Moreover, the fishers will decide the applying fishing
effort  through  the  profit.  Therefore,   the   changes   in
ex-vessel price in response to a change in catches from
fishing effort set in accordance with the management
policy is needed to considered for the management of the
trawl fishing industry. The paper address the ex-vessel
price of the three main fish species groups of pelagic,
demersal and crustacean species as the input variables of
economic module in the integrated management of the
West Coast of Peninsular Malaysia trawl fishery.

MATERIALS AND METHEODS

Ex-vessel Price Function: The ex-vessel price of each
species group depends on its quantity supply or total
landings, consumer income and prices of other substitute
goods. The price is considered as exogenous variable and
may be fixed or variable in response to the supply and
demand. The price can be considered as a fixed price
when there is only the small share of landings to the
whole market and the dynamic of fishery correspond to
supply adjustments with the exogenous price. However,
the ex-vessel price in this case the ex-vessel price is
considered as  endogenous  variable  in  to   the   system.
The change of ex-vessel price is affected by the total
catch and which is also affected by the management
policy regulation proposed to the system. When the price
is considered as endogenous, any regulation of the
fishery will affect not only to the producers also to the
consumers [4]. The total quantity supply is the main
variables in the price equation and the other factors that
can shift the final demand include prices of substitute
goods and  income.  The  other  factors  effecting  to  the
ex-vessel price of fish such as fish size, freshness of fish,
price expectations and seasonal variations is not included
in the price function  due  to  the  unavailability   of   data.
The ex-vessel price of species group i at time t (P ) can bei,t

estimated using log-linear equation below [4]:

(1)

where, P  is ex-vessel price of species group i at time t; Qt,i t,i

is yield of species group i at  time  t  (total  catch of
species  group  I  at  time t); PCI  is Per capita income att

time t; P  is prices of related goods at time t; and  ist,u

elasticity parameters. The actual ex-vessel price of each
species group can be achieved from anti-log of lnP  ast,i

follow:

The price of related goods in the ex-vessel price
equation is the summation of three related goods of beef,
chicken and chicken egg. However, the prices of chicken
and chicken egg do not show the significant effect and
only the price of beef is used in this study as the related
goods for  the  fish.  The  changes  in  prices  of  related
goods have the higher impact on changes in prices of
fish. The price of substitute good (beef) is estimated from
its trend with time t and the trend equation of beef price is
as follow:

(3)

The coefficients of beef price equations are estimated
from the regression analysis between beef price of 1987 to
2012 and time t. 

Per capita income at time t (PCI ) is the income pert

person at time t. Mean income of the people is calculated
by taking a measure of all sources of income in aggregate
form such as Gross National Income (GNI) divided by the
total population. Time series data of the GNI for the period
1987-2012 and Malaysia population data in year 1987-2012
(Department of Statistics, Malaysia) are used in the
calculation of per capita income. The PCI at time t is
estimated from its trend with time t and the trend equation
of PCI is as follow:

(4)

Source of Data: The data used in this study include both
primary and secondary data for the estimation of the
parameters and constants of the mathematical equations.
The annual catch of the three targeted species groups
from 1987 to 2012 is used from the Annual Fishery
Statistics of Department of Fishery, Malaysia. The data of
per capita income is calculated from the Gross National
Income (GNI) and Population and these data are used
from various year books of Department of Statistics,
Malaysia.

RESULTS AND DISCUSSION

Parameters of Ex-vessel Price Function: The parameters
for ex-vessel price function for each species groups are
estimated using regression against quantity supply of
each species group, per capita income and price of
substitute goods. The coefficients of the ex-vessel price
function are estimated with ordinary least squares and the
regression results for each species groups are shown in
Table 1. 
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Table 1: Regression of Ex-vessel price equation estimates for four species groups in West Coast trawl fishery
Ln(Price) of three species groups
-----------------------------------------------------------------------------------------------------------------------------------

Symbol Dependent variable: Pelagic Demersal Crustacean
Intercept -14.05772 -13.85616 -20.471540i

(-2.923572)*** (-2.47842)** (-1.44274)
Yield of Pelagic -1.15E-00 - -11

(-1.064713) - -
Yield of Demersal - -0.25487 -12

- (-2.668738)*** -
Yield of Crustacean - - -0.7524913

- - (-0.993857)
Per Capita Income 1.141318 0.453229 2.3479612i

(2.440406)** (3.389068)*** (3.566504)***
Price of Beef 0.753872 2.248607 2.2479463i

(0.602415)*** (2.852001)*** (2.437059)***
R . 0.90 0.77 0.382

Adj. R 0.89 0.74 0.292

Standard Error 0.11 0.15 0.21
Overall F 68.01 24.93 4.46

* P = 0.10, ** P = 0.05, *** P = 0.01 Figures in parentheses are t-statistics

The results indicated that the ex-vessel price of the price function can be regard as the income elasticity is
targeted species groups showed negative relationship positive for the price of fish. The income elasticity of price
with the  catches   of   this  species  groups  and  positive is the changes of price measured by the changes of
relationship with per capita income and price substitute income as in income elasticity of demand. The price of
good with the R  value of 0.90, 0.77 and 0.38 for pelagic, each species groups is given by 1 % change in per capita2

demersal  and  crustacean  species   group   respectively. income and the results showed that if 1 % increases in per
The regression results showed that there are negative capita income, there is 1.14 % increase in price of pelagic
relationships of price with total catch (quantity supply) species groups, 0.45 % increase in demersal species group
and is -1.15 for pelagic species groups, is -0.25 for and 2.34 % increase in price of crustacean species groups.
demersal species groups and is -0.75 for crustacean The coefficients of per capita income for all price
species groups. The negative relationship of the total functions showed statistically significance with 1 % level.
catch means that if the total supply is decreasing the price As in the income elasticity of demand, if the value is
will be increased. The negative coefficient of quantity greater than 0, the goods is considered as normal goods
supply in price function can be regard as the price and if it is less than 0 it is considered as inferior goods
flexibility coefficient and which is the inverse of the and the results revealed that the correct sign of
elasticity of demand [5]. The flexibility of the price means coefficients as fish is regards the normal good as in real
the concept of “the percentage change in price is condition.
approximated by 1% change in quantity supply” and the The regression results showed that there are positive
results indicated that if 1 metric  ton  increases  in  catch, relationships of price with the price substitute good (beef)
the ex-vessel price of pelagic species decreases by 1.15 and is 0.75 for pelagic species groups, are 2.25 for
ringgit, of demersal species group decreased by 0.25 demersal species groups and are 2.25 for crustacean
ringgit and of crustacean species group  decrease by 0.75 species groups. The positive relationship of the price of
ringgit. The estimated coefficients of quantity supply are beef means that if price of beef is increasing the price will
statistically different from zero with 1% and 5% be increased. The results indicated that the price of each
significance level. species groups is given by 1 % change in price of

The regression results showed that there are positive substitute good and the results showed that if 1 %
relationships of price with per capita income and is 1.14 increase in price of beef, there is 0.75 % increase in price
for pelagic species groups, is 0.45 for demersal species of pelagic species groups, 2.25 % increase in demersal
groups  and  are  2.35  for   crustacean   species   groups. species group and 2.25 % increase in price of crustacean
The positive relationship of the per capita income means species groups. The coefficients of price of beef for all
that if per capita income is increasing the price will be price functions showed statistically significance with 1 %
increased. The positive coefficient of per capita income in level.
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Fig. 1: Trend analysis of (a) beef price and (b) per capita income.

Fig. 2: Estimated and Actual Ex-vessel price of Pelagic Species group.

The ex-vessel price of three target species groups constructed for these two variables. Time series plot and
showed the significant relation  with  per  capita  income forecast    graphs  are  shown  in  Figure  1  (a)  and  (b).
and it is also  showed  the  expected  sign  of  correlation. The analysis showed that the price of beef and per capita
The correlation coefficient of per capita income and price income are increasing over time. The trend of both beef
of beef showed significance with all species groups and price and per capita income are increasing with the
it can be seen that ex-vessel price of all species groups is positive coefficients values. 
effected not only its quantity supply also the income of
consumers. It seems to be the same as whole sale price of Estimated Ex-vessel Price of Pelagic, Demersal and
fish in the local market. The market price of the fish is also Crustacean Species group: The estimated ex-vessel price
indirectly depends on the ex-vessel price because the of pelagic species group from 1987 to 2012 comparing with
whole sale price of the fish depends on many factors the actual ex-vessel price is shown in Figure 2, of demersal
including quality of the fish, freshness, time of the day, species group is shown in Figure 3 and of crustacean
season and so on [3]. species group in Figure 4. The ex-vessel price of pelagic

Parameters of Beef Price and per Capita Income estimated and actual price. The estimated price is lower
Function: The price of beef as a substitute good and per than   actual   price   until  2003  and  the  estimated  price
capita income used in ex-vessel price function is estimated is   almost   similar   with   actual  from  2004  until  2012.
only by trend analysis as there is no price function is The  increasing  of   estimated   ex-vessel   price  of pelagic

species showed there is increasing trend both in
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Fig. 3: Estimated and Actual Ex-vessel price of Demersal Species group.

Fig. 4: Estimated and Actual Ex-vessel price of Crustacean Species group.

species is significantly effected with the per capita income
and substitute good. The elasticity of per capita income
and substitute  showed higher  values  of  1.14  and  0.75
for  the  ex-vessel  price  of  pelagic  species.  Moreover,
the linearly increasing trends of these two variables
showed the increasing trend of ex-vessel price of pelagic
species group over time.

The ex-vessel price of demersal species showed the
increasing trend in the estimated value although the
actual price is somewhat stable price after 2001. For the
demersal group, the estimate parameters of econometric
model showed that there are significant effects of the total
landing or supply of demersal fish, per capita income and
price of substitute good, beef. The price flexibility of
quantity supply for demersal species showed negative
relationship and the supply or total landing of demersal
species in the West Coast trawl fishery is decreasing
trend [3]. The decreasing of total quantity supply coupled
with the increasing trend of per capita income and beef
price induced the increasing of ex-vessel price of demersal
species group over time.

The estimated ex-vessel price of crustacean species
showed the continuous trend from 1987 until 2001 and the
price  showed  its  fluctuation  trend  from   2001   onward
until  2012.   The   elasticity   of   per    capita   income  and
substitute good showed the significant  positive  effect
on  the  ex-vessel  price  of  crustacean   species   and   the

Table 2: Percentage difference of estimated ex-vessel price from actual ex-
vessel price of the three main species groups in the West Coast of
Peninsular Malaysia trawl fishery

Percent difference of estimated and actual ex-vessel price
--------------------------------------------------------------------------

Year Pelagic Demersal Crustacean
1987 -11 -5 0
1988 -12 -6 4
1989 -12 -1 -9
1990 -21 -2 -11
1991 -19 0 -3
1992 -21 -3 -5
1993 -20 -2 -13
1994 -24 0 -13
1995 -26 0 -19
1996 -24 -3 -20
1997 -28 -7 -17
1998 -29 -10 -14
1999 -19 0 -24
2000 -21 -2 -29
2001 -18 -4 -15
2002 -10 4 8
2003 -1 12 17
2004 4 19 33
2005 8 25 19
2006 6 22 49
2007 3 16 83
2008 9 36 84
2009 1 33 27
2010 4 30 30
2011 8 40 78
2012 7 38 103
Period Average -10 9 13
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quantity supply does not  show  significant  effect  on  its Limitation of the  Study:  The comparison  of  estimated
ex-vessel price. The estimated ex-vessel price of ex-vessel price and actual ex-vessel price showed the
crustacean species keeps increasing from 1987 until 2001 percentage  difference  is  somewhat  higher  value of
and the price trend becomes fluctuate from 2001 onward greater than 10 % in crustacean species and greater than
until 2012. The fluctuation of ex-vessel price is the effect 5 % in pelagic and demersal species groups. Moreover,
of its total supply which has the higher coefficient value the deviation between estimated and actual ex-vessel
of -0.75 than other two species groups. The total landing might be occurred in  this  study  because  the  use of
of crustacean species group is somewhat fluctuate in the actual ex-vessel price in this study is the average of
later year of 2001 to 2003  [6]  and  it  can  effect   on   the monthly  ex-vessel  price  of   each   species.   Moreover,
ex-vessel price of crustacean species during these years. the available data is the ex-vessel price of each species

The percentage difference among estimated and and the data used as the ex-vessel price of each species
actual ex-vessel price of the three main species groups is group in this study is only the average figure of each
analyzed and presented in Table 2. The result of period species.
average of twenty six years period from 1987 to 2012
showed that the difference between estimated and actual REFERENCES
ex-vessel price for pelagic species decreasing 10 percent,
demersal species is increasing 9 percent and crustacean 1. Abdullah, N.M.R. and K. Kuperan, 1997. Fisheries
species is increasing 13 percent respectively. management in Asia: The way forward. Marine

CONCLUSION 2. Moe, S.S. and S.Y. Tai, 2016. Assessing the

In this study, the ex-vessel price of the three main the West Coast of Peninsular Malaysia Trawl
species groups of pelagic, demersal and crustacean Fishery. World Journal of Fish and Marine Sciences,
species in the West Coast of Peninsular Malaysia trawl 8: 98-107.
fishery is estimated with the function of its quantity 3. Talib, A., 2002. Demersal Fisheries: Have We
supply, per capita income and price of substitute good Surpassed    the    Straits’    Sustainable   Capacity?
using the econometric ex-vessel price model. The results pp: 155-173. In: F.M. Yusoff, M. Shariff, H.M.
can be concluded as the quantity supply gives the Ibrahim, S.G. Tan and P.Y. Tai, (eds). Tropical Marine
significant effect on the demersal species groups and the Environment: Charting Strategies for the Millennium;
other two species groups did not showed significant Malacca Straits Research and Development Centre
effect of quantity supply. However, the coefficient value (MASDEC), Universiti Putra Malaysia, Serdang,
of quantity supply for crustacean species is somewhat Malaysia.
higher  value  of  -0.75  and  this  value  is  likely  to  be 4. Tai, S.Y., 1992. Management of small pelagic fishery
non-negligible figure for the fishers and management as on   the   northwest  coast  of  Peninsular  Malaysia:
it also showed the fluctuation effect on its ex-vessel price. A      Bio-socioeconomic      simulation     analysis.
Therefore, the results revealed that the total landing of Ph.D thesis, Simon Fraser University, Canada.
demersal species as  well  as  crustacean  species  should 5. Moore, H.L., 1922. Elasticity of Demand and
be  carefully  management  in  order  to  attain  the  stable Flexibility of Prices. Journal of the American
ex-vessel price of these two species groups. The effect of Statistical Association, 18(137): 8-19.
per capita income and substitute good showed the 6. Annual Fishery Statistics, Malaysia. Department of
significant effect on all species groups and the coefficient Fisheries, Malaysia. www.dof/fisheries statistics.my.
value is higher for demersal and crustacean species.
Therefore, the income effect and the price of substitute
good are the major factors effecting on the ex-vessel price
of the three main species groups in Peninsular Malaysia.

Resource Economics, 12: 345-353.

Exploitation Status of Marine Fisheries Resources for


