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This study attempts to show the effects and relative contributions of the different fisheries factors affecting the
revenues for a sample of commercial offshore trawling vessels operating in the Exclusive Economic Zone (EEZ) of
Pakistan. In this study, the level of relative contribution of each determinant is estimated by using the Standard Multiple
Linear regression (SMLR) with standardized regression coefficients and correlation methods. The data were collected
through the survey questionnaire and direct interviews with the boat owners and fishermen. The estimated standard beta
regression coefficient values for the catch (8,=0.253), horsepower (8,=0.26), fishing days at sea (8;=0.316) and skipper or
captain’s fishing experience (3,=0.32), respectively. Similarly, the catch contributes (R?=17.7 %), horsepower (R?=18.2 %), fishing
days (R?=22.5 %) and skipper (R?=23 %) on the revenue. Moreover, the correlation values for the catch (r (Revenue, catch) =
0.70), horsepower (I (revenue, Horsepower) = 0.698), fishing days (Vrevenue, Fishing Days) = 0.713) and skipper (r(revenue, skippen= 0.718)
indicates the strong positive relationship of each variable on the revenue. In conclusion, the skipper fishing experience and
individual skills have a very strong influence on the maximizing of total earnings of trawling vessels.

[Keywords: Economy; Relative contribution; Revenues; Offshore trawling vessels; Correlation; Standard Multiple Linear

Regression (SMLR)]

Introduction

Fishery is considered to be the common property for
all and played shared beneficial roles in natural
resource management from an economic point of
view'. Pakistan is gifted with fishery resources that
have an enormous potential for development and
growth. By the declaration of the Exclusive Economic
Zone (EEZ) state in 1976, the Pakistani coast stretched
out from baseline waters up to 200 nautical miles
which primarily covered the two major provinces of
the country, namely Sindh and Baluchistan with
an area of 1100 km from India to Iran® (Fig. 1).
Commercial fishing in Pakistan began right after the
independence with only one fishing trawler inherited
after the partition of sub-continent®. Later, in 1958, the
induction of modernization of large fishing vessels, the
operational trawl fleet rapidly increased up to more
than 3000 trawlers in 2002. Therefore, the fishery plays
a major role in the economy of the country and a
common fishermen®. However, the revenues and costs
are the main components to determine the economic
performance of fishing operations®. Comparatively,
several factors in fisheries affecting the revenue or

profit which can be fixed (vessel size, engine and gear),
varying (fishing days at sea and crew size) and
intangible (skipper skills and boat technology)®.
Furthermore, it is a common phenomenon that a
profitable fishery attracts more peoples to join
resulting in the lower profits and reduced economic
performances’. Moreover, several studies also indicate
the profitability of offshore fisheries®®, while other
studies revealed the importance of revenue generation
from trawling vessels in terms of technical efficiency®™.
Prior to this, the fisheries of developing countries are
still in the struggling phase to produce the latest
information on the operating costs of fishing and
earnings from fish harvesting. Therefore, the fisheries
managers and administrators in these countries are
fully concerned that without the credible and realistic
information about the economic aspects of fisheries, it
would be a difficult task to develop and implement a
thought-provoking and long-run management policies
within the fishing industry™. Similarly, the work of
Cunningham® also discusses the improvement of
fisher’s income and the factors affecting the revenues
from a management point of view.
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Baluchistan

Fig. 1 — Map showing the Pakistani Exclusive Economic Zone (EEZ).

Therefore, the main objective of this paper is to
assess the effects and relative contributions of several
determinants affecting the fisheries revenue by
providing an insightful understanding of the current
economic situation of the offshore fisheries in
Pakistan. To do this, the Standard Multiple Linear
Regression (SMLR) with the estimation of
standardized regression coefficients approach is being
used to measure the effect of each determinant on
revenue'®. While Pearson’s correlation is used to
calculate the relative contribution or importance of
each input variable in the analysis'’. However, a few
research studies had been done using a similar
approach™*. The overall novelty of this paper is to
help the fisheries managers and legislative bodies to
upgrade the national fisheries policy from economic
perspective and provide adequate guidance to
common fishermen to utilize the natural resource in a
sustainable manner.

Materials and Methods

Data source

The data of vessel features and the composition
of offshore fishing fleets included in the present
study were drawn from the “Handbook of Fisheries
Statistics” compiled by the “Marine Fisheries

Department, Government of Pakistan”?. However, a
comprehensive survey questionnaire was designed to
obtain the economic information regarding operating
costs of fishing, revenues, total landed catch (tons),
crew support, the fishing experience of the captain
and the number of fishing days at sea. The data were
collected during the close season of fishing activities
between the months of June and July 2016 from the
landing site of the Karachi Fish Harbor (KFH).
Initially, a sample of 100 licensed Pakistani fishing
trawler captains was selected as a part of our sampling
procedure. From the sample, only 68 respondents
have completed the interview. The remaining
32 trawler captains were reluctant to provide the
information. Therefore, our final sample size was 68.

Variables selection and analytical tools

In the present paper, the revenue or income of the
fishermen is selected as the dependent variable (DV)
in terms of Pakistan rupees (Rs). Indeed, the catch,
horsepower, fishing days and skipper measures as an
independent variables (IV) in terms of tons, HP,
number of fishing days at sea and captain fishing
experience at the time of sampling. R version 3.4.2
(2017-09-28) statistical software was used for the
estimation of z-transformed standardization and
bivariate correlation matrix between the variables.
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Similarly, the Linear Model (Im) function provides
the standardized beta regression coefficients®. In
addition to this, the QGIS software was used to
generate a grid map of Pakistani territorial waters?.

Standardized Regression Model Equation

In order to quantify the effect sizes or relative
importance of independent variables (IV) on the
response or dependent variable (DV), we use
Simultaneous or Standard Multiple Linear Regression
(SMLR) and correlation methods with standardized
regression coefficient estimation®. Notably, Hunter
and Hamilton documented the importance of
standardized coefficients and correlations, which
has several advantages in regression analysis. By
comparing the standardized and unstandardized
regression coefficients, they stated that reporting the
results of standardized score allows a researcher to
establish a scenario that which of the independent
variable has the largest relative effect on the
dependent variable. However, a prominent debate has
fostered on the usefulness of standardized coefficients
in the regression analysis by Tukey® followed by
Kim and Ferree Jr®® and Pedhazur’, although the
work of Hargens® suggested that it is more effective
to interpret and represents the variables in terms of
scale than choosing between standardized and
unstandardized score.

Before putting the variables into the regression
analysis, each independent variable, including
dependent variable standardized (centered and scaled)
at the level of z-score. To do this, each value
subtracted from its sample mean and then divided by
the sample standard deviation®®. The equation of
standardized variables can be written as follows:

Standardized Variable (Z) =X-X /S (1)

Now, by substituting the sample variables into the
equation

Z revenue) = Revenue - Revenue/ SD (Revenue) (i)

Z (catch) = Catch - Catch / SD (Catch) (i)
Z (Horsepowery = Horsepower - Horsepower / SD
(Horsepower) (iii)
Z (Fishing Days) = Fishing Days - Fishing Days / SD
(Fishing Days) (iv)
Z ((skipper) = SKipper - Skipper/ SD (Skipper) (V)

Then, by inserting these new standardized variables in
the regression model, we obtain

ZiY (Revenue) = ,Bl*zil (Catch) + *ﬁZ*ZiZ (Horsepower) + ﬁ3*2i3
(Fishing Days) * 4™ Zia (skippery + E'i (2)

Where; Zyy = Value of predicted or explained variable
(Revenue) at z-score

B, = Standard (Beta coefficient) for variable Catch

B, = Standard (Beta coefficient) for variable
Horsepower

B3 = Standard (Beta coefficient) for variable Fishing
Days

B4 = Standard (Beta coefficient) for variable Skipper
Experience

Z;, = First independent variable (Catch) at z-score

Zi; = Second independent variable (Horsepower) at z-
score

Ziz = Third independent variable (Fishing Days) at z-
score

Zis = Fourth independent variable (Skipper experience
of fishing) at z-score

E’, - Error term

From equation (2), it is evident that as a result of
the standardization, no information is missing and
the original metrics can be retrieved by providing
original mean and standard deviation®*. Moreover, the
standard beta weights to calculate the relative
contribution of each independent variable (1) on the
dependent variable by using Pearson’s correlation
values*’. The equation for calculating decomposed
values of relative importance can be written as
follows:

RZ=R*r
Where;

R = Beta regression coefficients of the independent
variables (1V)

r = Pearson’s correlation values between dependent
and independent variables

Results

The overall summary statistics of the variables for
the quantitative analysis are presented in Table 1.
From Table 1, it is observed that the per trip total
average revenue generated by offshore operating
trawlers are 12, 85000 rupees, an annual catch of 126
tons and the average vessel speed of 312 HP. Whilst,
the operational fishing days at sea and the captain's
experience showed a low variation among the
other parameters of the data. To illustrate the
results, estimated standard regression coefficients
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Table 1 — Summarizes the descriptive statistics for sample boats

Statistic N Mean Median
Revenue 68 12,85000 12,74520
Catch 68 125.735 126
Horsepower 68 311.926 311
Fishing Days 68 166.397 167.5
Skipper 68 16.382 16

Min Max St. Dev Range
12,2120 22,87639 631425.9 21,65519
120 131 3.598 11
300 320 5.976 20
160 170 3.149 10
12 20 2.580 8

Note: Revenue = Rupees per trip, Catch = Metric tons per year, Horsepower = HP, Fishing Days = Number of days at sea per year,

Skipper = Fishing experience of captain in years

(standardized beta weights) from the simultaneous
multiple linear regression (SMLR) are presented in
Table 2. The results indicate that the beta regression
weights for all the independent variables are
significant beyond doubt (p<0.0001) at the 5 % level
of significance. Likewise, the F-value is also
statistically significant (F=69.4; df =4), which shows
that the combined effect of all the independent
variables on the revenue or income of offshore
trawling vessels were very strong. The estimated
values of the beta regression coefficients for the
catch, horsepower, fishing days, skipper were
(R;=0.253), (,=0.26), (R;=0.316) and (B,=0.32),
respectively. Consequently, the beta regression
coefficients indicate the relative contribution of each
variable on the revenue. For this reason, the skipper
has the largest estimated value of standard beta
weight (8,=0.32) than other variables in the model.
Therefore, the relative contribution of the skipper is
slightly higher in comparison to other variables in the
model. The unique contribution of each independent
variable on response variable revenue together with
the computed values of Pearson correlation ‘r’ for
each variable is represented in Table 3. The variable
skipper contributes 23 %, whereas fishing days
22.5 %, horsepower 18.2 % and catch 17.7 % of the
relative score on the revenue of offshore trawling
vessels. Furthermore, the model explained 81.5 % of
the variance in revenue (R* = 0.815) and the amount
of unexplained variance from the model was
estimated to be 18.5 % (1-R? =0.185). Moreover, the
results of Simultaneous Multiple Linear Regression
(SMLR) with standardized regression coefficients can
also be visualized from the path diagram in Figure 2.

Discussion

Information regarding resource dynamics (species
and ecosystem) and resource users (socioeconomic
aspects of fishermen’s and income generation from
fishing) is the key to effective fisheries management.
By ignoring these two major constraints has led to

Catch
Cor-matrix (0.70)
Beta-coef~ 0.25

Horse Power

Revenue
— ) | Explained =81 %
Fishing Days Unexplained =19 %

Cor-matrix (0.71)
Beta-coeff = 0.316
Std-error = 0.067

Fig. 2 — Path-diagram of Standard Multiple Linear Regression
(SMLR) analysis; cor-matrix indicates correlation values; beta-
coeff indicates Standardized beta regression coefficient values;
Std-error indicates Standard error; R-squ indicates Relative
contribution of each variable in the path representation

management failures®. Therefore, over the last twenty
years, the focus has been shifted from production
level towards upgrading the fisheries management®.
To the best of our knowledge, there has not been a
single study in Pakistan that investigates the factors
affecting the economic aspects of trawling vessels.

Effects of catch on revenue

Revenues from fishing are the outcome of the
number of catches in tons and ex-vessel price®.
Therefore, the income significantly increases with an
increase in the quantity of the fish landed by trawling
vessels or vice versa™. Despite the fact that several
major factors such as boat congestion in the fishery
system, repetitive exploitation of the same fishing
grounds with an excessive amount of fishing effort,
competition among fishers and inefficient utilization
of natural resources resulting in the decline of catch
rates and lower income®. However, the standardized
regression approach showed that the variable catch
has a significant effect on the revenue of trawling
boats. The low value of the estimated standardized
regression coefficient indicates the lowest relative
contribution (R® =17.5 %) of catch on the revenue in
the fisheries of Pakistan. The study is well supported
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by the foregoing discussion that reduction in landed
catches and lower-income was due to some biological
and uneconomical utilization of fishery resources.

Effect of horsepower on revenue

Revenue and engine power (HP) were highly
correlated. Therefore, the vessel’s engine power was
considered to be an influential factor to maximize
catch rates and profitability of the trawling fleet®.
Conversely, the fuel consumption is also directly
linked to the engine speed (HP). The higher the fuel
consumption leading to higher cost and less revenue.
Indeed, some studies suggested that from much less
horsepower and low fuel burning can also achieve the
same catch rates from those vessels precisely
designed for higher catch rates and income
generation®. However, the estimated standardized
coefficient of horsepower also has a significant effect
with a strong correlation (rrevenue, Horsepowery = 0.7) 0N
the revenue (Table 2 and Table 3). Moreover, the
relative contribution of horsepower (R*= 18.2 %) was
marginally greater than catch variable in regression
analysis, which implies that powerful engines can be
useful to increase the catch rates in less time and
returning to the landing site early by avoiding the low
market prices due to late arrivals®’. By the same
token, the study has well supported the notion that the
larger engine power of trawling boats has higher gross
revenues owing to the fact that the longer fishing
seasons than the smaller boats®.

Effects of fishing days on revenue

The effect of the number of fishing days has a very
strong relationship on the revenue. Besides, even in
the effort restricted fisheries, the fishermen can get
the economic incentives such as permitted for extra
days of fishing at sea to maximize the income by

Table 2 — Regression results using Revenue as the criterion
Dependent variable: Revenue

Variables Beta
Constant 0.000 (0.054)
Catch 0.253™ (0.069)
Horsepower 0.260™" (0.068)
Fishing Days 0.316" (0.067)
Skipper 0.32177 (0.067)
Observations 68

R? 0.815
Adjusted R? 0.803
Residual Std. Error 0.443 (df = 63)
F Statistic 69.427™" (df = 4; 63)

Note. * indicates p < .05; ** indicates p < .01; *** indicates p < .001.
beta indicates the standardized regression weights, respectively

cooperating with the fisheries management authorities®.
Concerning other studies, research from Paul,
Torres et al.** has measured the significant relationship
between improved revenues from the increased
number of fishing days. Comparatively, the standardized
regression approach in this study also showed a strong
significant effect with very strong Pearson’s correlation
value (I(revenue, Fishing Daysy = 0.713) on the revenue of
trawling vessels. Additionally, the higher expected
value of the relative contribution of fishing days at sea
(R?=22.5 %) was estimated, see Table 3.

Effect of Skipper on revenue

The skipper or captain’s fishing experience has
been the most substantial factor on the technical
efficiency of the trawling vessels*. Along the similar
lines, the work of Bradshaw and Eaton* provided the
qualitative and quantitative concepts of the term
‘skipper effect’ in the commercial rock lobster fishery
of Tasmania. Correspondingly, the standardized
regression approach in our study has demonstrated the
strongest relationship between skipper fishing experience
and revenue. The obtained values of the standardized
beta coefficient (B4 = 0.32) and Pearson’s correlation
(r(Revenue, skippery = 0.72) from the analysis pointed out
the strong correlation and the noteworthy relationship
of captain’s fishing experience and increased catch
rates and profits of the trawling vessels. Although, in
some fisheries, the effect of skipper fishing
experience is strong while in some fisheries the effect
is weak and near to insignificant®. Moreover, the
highest value of relative contribution was estimated to
be (R = 23 %) see Table 3, which implies the strong
effect of skipper fishing experience and earnings from
the offshore fishing operations in Pakistan.

Table 3 — Computed values of relative contributions and
correlations between, catch, horsepower, fishing days, Skipper
experience and revenue

Pearson Value R-coefficient Value*Beta- R?

correlation coefficient
r (Revenue, 0.701 0.253 0.1774 17.7%
Catch)
r (Revenue, 0.698 0.26 0.1815 18.2%
Horsepower)
r (Revenue, 0.713 0.316 0.2253 22.5%
Fishing Days)
r (Revenue, 0.718 0.32 0.230 23%
Skipper)
Total 81.4%

Note: r = Pearson’s correlation, B-coefficient = Standardized
regression coefficients, R?> = Decomposed values of explained
variance (Schumacker 2014)
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Conclusion

The present study was designed to determine the
effects or relative contributions of several factors or
inputs on the revenue generation of the offshore
trawling vessels within the fisheries context of
Pakistan. Provided that the wvariables catch,
horsepower, fishing days and captain’s fishing
experience in terms of years are the best indicators to
describe the economic proficiency of offshore fishing
operations in the territorial waters of Pakistan.
However, the presented analysis implies that the
relative contributions of catch on revenue were about
17.5 %, horsepower on revenue 18.2 %, fishing days
at sea on revenue 22.4 % and skipper experience on
revenue was the highest 23 %, respectively. The most
noticeable finding to emerge from this study is that
the skipper fishing experience is the most important
and crucial factor which can be significantly useful to
upsurge the financial benefits of the offshore trawling
boats. Based on the results, it can be concluded that
the commercial fisheries sector of the country has
shown some serious weaknesses which can be
addressed properly. Declining of catches which costs
more a common fisherman than earnings, bycatch and
discards, overcrowding of fishing vessels, inefficient
and uneconomical utilization of fishery resources
and the lack of proper enforcement of fisheries rules
and regulations can be an added fatal factors for the
future growth and conservation of the natural resource
in a sustainable manner. Therefore, we may suggest
that a key policy priority should be therefore, to
install and plan the long-term implementation of
fisheries laws and effective management at every
level. Although the study has only examined
the technical and economic factors affecting the
fisheries revenue, it has certain limitations in terms
of the socio-economic relationship between fisheries
and fishermen communities. Furthermore, much
biological and economic research work will be needed
to clearly understand and rectify the issues and
problems which are still persisting in the fisheries
system of Pakistan.

Acknowledgment

The first author gratefully acknowledges the
generous financial support of the Chinese Scholarship
Council (CSC) and Ocean University of China (OUC)
(201022001) for his Ph.D. studies. In addition, this
work is also supported under the special research fund
of China Agriculture Research System (CARS-49).

References

1

10

11

12

13

14

15

16

17

18

Ciriacy-Wantrup, S V., Bishop, R. C. “Common Property" as a
Concept in Natural Resources Policy. Nat. Res. J., 15(1975),
713-727.  Retrieved  from:  http://www.jstor.org/stable/
24880906.

Akhtar, N. Sustainable Fisheries. (The World Conservation
Union, IUCN and CIDA., Pakistan) 1995. pp 1-31.

Qureshi, M. R. Pakistan's Fisheries: Government of Pakistan
Press. 77 (1961).

De Young, C. Review of the state of world marine capture
fisheries management: Indian Ocean. (Food & Agriculture
Org., Rome. Italy) 2006. pp 281-296.
FAO, Fishing practices (2017).
http://www.fao.org/fishery/topic/16029/en
August 2017”.

Tingley D., Pascoe S., Coglan L. Factors affecting technical
efficiency in fisheries: stochastic production frontier versus
data envelopment analysis approaches. Fisheries Res.,
73(2005), 363-376. Retrieved from: https://doi.org/10.1016/
j-fishres.2005.01.008.

Tidd A. N., Hutton T, Kell LT, Padda G. Exit and entry of
fishing vessels: an evaluation of factors affecting investment
decisions in the North Sea English beam trawl fleet. ICES J.
Mar. Sci., 68 (2011), 961-971. Retrieved from: https://doi.org/
10.1093/icesjms/fsr015.

Hassan, F, Sathiadas R. An appraisal of trawl fishery of
Kerala. Asian. Fish. Sci. 22 (2009). pp 277-284. Retrieved
from: http://hdl.handle.net/123456789/872.

Xavier, S. Economic Performance of Trawlers in Kerala. Int. J.
of Res. in Humanities. Vol. 2 (7), pp 66-78.

Sharma KR, Leung P. Technical efficiency of the longline
fishery in Hawaii: an application of a stochastic production
frontier. Mar. Res. Economics, 13(1998), 259-274. Retrieved
from: https://doi.org/10.1086/mre.13.4.42629241.

Ceyhan, V, Gene H. Productive efficiency of commercial
fishing: evidence from the Samsun Province of Black Sea,
Turkey. Turkish J. Fisheries Aqu. Sci., 14(2014), 309-320.
Retrieved from: http://dx.doi.org/10.4194/1303-2712-v14_2_02.
Roy M, Mazumder R. Technical Efficiency of Fish Catch in
Traditional Fishing: A Study in Southern Assam. J. Regional
Develop. Planning, 5 (2016), 55.

Jamnia AR, Mazloumzadeh SM, Keikha AA. Estimate the
technical efficiency of fishing vessels operating in Chabahar
region, Southern Iran. J. Saudi Society Agri. Sci., 14(2015), 26-
32. Retrieved from: https://doi.org/10.1016/ j.jssas.2013.04.005.
Lery, JM, Prado J, Tietze U. Economic viability of marine
capture fisheries: Findings of a global study and an
interregional workshop. No. 377 (Food & Agriculture Org.,
Rome. Italy) 1999. pp 1-5.

Cunningham, S. Fishermen's incomes and fisheries
management. Mar. Res. Economics, 9(1994), 241-252.
Retrieved from: https://doi.org/10.1086/mre.9.3.42629083.
Keith, TZ. Multiple regression and beyond: An introduction
to multiple regression and structural equation modeling.
(Routledge., New York) 2014. pp 14-83.

Schumacker, R. E. Learning statistics using R. (Sage
Publications Inc., New York) 2014. pp 330-349.

Nguyen KA, Nguyen DV. Economic Performance of offshore
Fisheries-the Case of Trawling and Purse Seining in Ben Tre
Province, Vietham. IFFET Montpellier, (2010), pp 1-15.

Retrieved  from:
“Accessed on 09


http://www.jstor.org/stable/%2024880906
http://www.jstor.org/stable/%2024880906
http://www.fao.org/fishery/topic/16029/en
https://doi.org/10.1016/%20j.fishres.2005.01.008
https://doi.org/10.1016/%20j.fishres.2005.01.008
https://doi.org/%2010.1093/icesjms/fsr015
https://doi.org/%2010.1093/icesjms/fsr015
http://hdl.handle.net/123456789/872
https://doi.org/10.1086/mre.13.4.42629241
http://dx.doi.org/10.4194/1303-2712-v14_2_02
https://doi.org/10.1016/%20j.jssas.2013.04.005
https://doi.org/10.1086/mre.9.3.42629083

19

20

21

22

23

24

25

26

27

28

29

30

31

32

MUHAMMAD TARIQ et al..: ECONOMIC APPRAISAL OF OFFSHORE FISHERIES 79

Effiong JAL, Eke IC. Factors affecting earnings of trawling
vessels in Nigeria. Int. J. Advanced Acad. Res. 2 (2016): 14-19
Retrieved from: www.eajournals.org.

GoP. Hand Book of Fisheries Statistics of Pakistan. Printed by
MFD., Karachi. Pakistan) 2012, Vol. 20.

R core Team. R: A language and environment for statistical
computing. R Foundation of Statistical Computing (2017).
Vienna, Austria. Retrieved from: https://www.r-project.org/
QGIS Development Team. QGIS Geographic Information
System. Open Source Geospatial Foundation (2009). Retrieved
from: http://qgis.osgeo.org.

Hoyt, WT, Leierer S, Millington MJ. Analysis and
interpretation of findings using multiple regression techniques.
Rehab. Coun. Bulletin, 49(2006), 223-233

Hunter JE, Hamilton MA. The advantages of using
standardized scores in causal analysis. Hum. Communication
Res, 28(2002), 552-561. Retrieved from: https://doi.org/
10.1111/j.1468-2958.2002.th00823 X.

Tukey, JW. Causation, segregation and path analysis of causal
path. Biometrics, 15(1954), 236-258.

Kim JO, Ferree Jr GD. Standardization in causal analysis.
Socio. Methods & Res, 10((1981), 187-210.

Pedhazur, EJ. Multiple regression and behavioral science.
Explanation and Prediction, (Harcourt Brace College
Publ., New York, 2) 1982. pp 101-111.

Hargens, L. L. A note on standardized coefficients as structural
parameters. Socio. Methods & Res., 5 (1976), 247-256.

Bring, J. How to standardize regression coefficients. The
American Statistician, 48(1994), 209-213.

Kim DS. A standardization technique to reduce the problem of
multicollinearity in polynomial regression analysis. Bulletin of
the International Statistical Institute. The 52" Session
Proceedings, 58(1999).

Salas, S., & Gaertner, D. The behavioural dynamics of
fishers: management implications. Fish and fisheries, 5(2004),
153-167.

Béné, C., Macfadyen, G., & Allison, E. H. Increasing the
contribution of small-scale fisheries to poverty alleviation and
food security. (Food & Agriculture Org., Rome. Italy) 2007. pp
1-12.

33

34

35

36

37

38

39

40

41

42

43

Neher PA, Arnason R, Mollett N. Rights based fishing.
(Kluwer Academic Publisher., London),Vol. 169. Spr. Sci. &
Business Med., 2012. Pp 11-15.

Smith IR. Improving fishing incomes when resources are
overfished. Mar. Policy, 5 (1981), 17-22. Retrieved from:
https://doi.org/10.1016/0308-597X(81)90070-1.

Rijnsdorp AD, Dol W, Hoyer M, Pastoors MA. Effects of
fishing power and competitive interactions among vessels on
the effort allocation on the trip level of the Dutch beam trawl
fleet. ICES J. Mar. Sci., 57(2000), 927-937. Retrieved from:
https://doi.org/10.1006/jmsc. 2000.0580.

McLean KR. Low horsepower trawling. Gulf and Caribbean
Fisheries Institute. The 40" Session Proceedings, (1991). pp
221-224.

Wilson JDK. Fuel and financial savings for operators of small
fishing vessels. No. 383. (Food & Agriculture Org., Rome.
Italy) 1999. pp 1-10.

Duy, NN, Flaaten O, Anh NTK, Ngoc, QTK. Open-access
fishing rent and efficiency—The case of gillnet vessels in Nha
Trang, Vietnam. Fisheries Res., 127(2012), 98-108. Retrieved
from: https://doi.org/10.1016/j.fishres.2012.04.008.

Kennelly SJ. By-catch Reduction in the World's Fisheries.
(Spr. Sci. & Business Med.,Berlin. Germany). Vol. 17.
2007.pp 141-149

Paul CJ, Torres MD, Felthoven RG. Fishing revenue,
productivity and product choice in the Alaskan pollock fishery.
Env. and Res. Economics, 44(2009), 457. Retrieved from:
https://doi.org/10.1007/s10640-009-9295-3.

Ghee-Thean L, Latif IA, Hussein MA. Application of
Stochastic Frontier and Data Envelopment Analyses on Trawl
Fishery. J. of Applied Sci., 12(2012), 48-55. Retrieved from:
https://doi.org/10.3923/jas.2012.48.55.

Bradshaw, M, Eaton L. An Interdisciplinary Combination of
Qualitative and Quantitative Research on the ‘Skipper
Effect’in the Tasmanian Commercial Rock Lobster Fishery.
New Zealand Geographer, 59(2003), 35-43. Retrieved from:
https://doi.org/10.1111/].1745-7939.2003.th01665.x.

Péalsson G, Durrenberger EP. Systems of production and
social discourse: the skipper effect revisited. American
Anthropologist, 92(1990), 130-141. Retrieved from:
https://doi.org/10.1525/aa.1990.92.1.02a00090.


http://www.eajournals.org/
https://www.r-project.org/
http://qgis.osgeo.org/
https://doi.org/%2010.1111/j.1468-2958.2002.tb00823.x
https://doi.org/%2010.1111/j.1468-2958.2002.tb00823.x
https://doi.org/10.1016/0308-597X(81)90070-1
https://doi.org/10.1006/jmsc.%202000.0580
https://doi.org/10.1016/j.fishres.2012.04.008
https://doi.org/10.1007/s10640-009-9295-3
https://doi.org/10.3923/jas.2012.48.55
https://doi.org/10.1111/j.1745-7939.2003.tb01665.x
https://doi.org/10.1525/aa.1990.92.1.02a00090

