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1.0 INTRODUCTION

The fisheries sector of the Philippines is a significant contributor to its economy. The
total output of the sector comprises approximately five percent of the Gross National
Product. Furthermore, fisheries production meets more than two-thirds of the national
animal protein consumption (Guerrero 1989; BAR 1991).

While it is economically significant, the fisheries sector currently faces a serious problem
that threatens its viability as economic base-overfishing (Silvestre and Pauly 1987;
Dalzell et al. 1987; Trinidad et al. 1993; Padilla and De Guzman 1994). It has been
argued that if the current rate of overfishing continues unabated, marine fisheries may
collapse as important edible fish species virtually become extinct.

A survey of the available literature, however, shows gaps in the research on overfishing
which must be addressed. Among others, an important limitation of past studies is that
analyses were mainly based on groupings of species (small pelagic and demersal
species). This approach may render results inadequate for actual fisheries management
and policy-making which may be sector-based.

The objective of this paper is to address this research gap by looking into the issue of
overfishing using a sectoral approach (i.e., in terms of commercial fisheries, municipal
fisheries and total marine fisheries). It is hoped that the results will help show whether or
not overfishing indeed exists as sectoral problem.

This paper also attempts to provide, given limited data, some preliminary estimation of
the likely employment impacts that may result from future reductions in fishing effort
intended to control overfishing. This exercise is aimed to provide a rough picture of the
social cost, albeit partial, of possible effort reduction within the marine fisheries.

A review of the performance of fisheries and its different sub-sectors is presented in
Section 2. Section 3 summarizes the overfishing problem in the marine fisheries using
species-based data obtained from past studies. The basic theory and models of
overfishing are discussed in Section 4 while Section 5 explains the data used in the study.
Finally, Section 6 presents the results of the study while Section 7 provides the
conclusions and recommendations.



2.0 PERFORMANCE OF THE FISHERIES SECTOR

In terms of output, the fisheries sector has grown steadily in recent years (Table 1). From
1981 to 1994, the sector posted an average annual growth rate of 3.30 percent, in terms of
quantity, and 14.84 percent, in terms of value of production. Among the four fisheries
sub-sectors, aquaculture and commercial fisheries grew the fastest, in quantity terms.
Municipal marine fisheries and inland fisheries increased the slowest.

The fisheries industry employs about one million fishermen and fish farmers,
highlighting its importance as a generator of mainly rural jobs (BFAR 1991). Of these, 36
percent were in municipal marine fisheries, 29 percent were in commercial fisheries, 27
percent were in aquaculture and 8 percent were in inland fisheries (Figure 1). Thus,
within the fisheries sector, the municipal marine and commercial fisheries are the most
important sub-sectors in terms of employment.

In addition, when all backward and forward linkages are considered, about 12 percent of
the general population of the country were in one way or another dependent on fisheries-
related activities for their livelinood (Trinidad et al. 1993). This highlights the importance
to the national economy of fisheries as employment base. It is not known how much of
these employment linkages can be attributed specifically to the municipal marine and
commercial fisheries but these shares are expected to be substantial.

The fisheries industry has been a steady dollar earner also. In recent years, fishery exports
have been growing at very high rates annually, especially in value terms (Table 2). While
this was the case, however, imports have increased as well, at even greater rates than
exports. Because of this, the industry has been recording negative net exports recently, in
quantity terms, although in value terms, it has been posting positive net exports.

3.0 OVERFISHING IN THE MARINE FISHERIES

Based on species-based studies, the overfishing problem in the marine fisheries can be
summarized as follows (Table 3). Over time, the catch per unit effort (CPUE) for both
small pelagic and demersal species has steadily fallen. By 1984, it was only
approximately a third of the 1965 figure. In contrast, fishing effort rose in 1984 to greater
than five times the 1965 level. Clearly, while more and more effort has been dedicated to
catching fish, the yield per unit has been fast declining also.

A graphical presentation of the overfishing data, however, indicates that there were years
when fishing effort actually declined instead of increased (Figure 2). For small pelagic
species, fishing effort decreased in the late 60s, early 70s, mid-70s and mid-80s. For the
demersal species, on the other hand, effort fell in the middle and late 70s. While this was



so, there is no mistaking that the overall general trend of fishing effort has been
increasing over the whole period.

A similar case can be observed about the CPUE (Figure 3). For small pelagic species, it
increased in the early and late 70s while for demersal species, it rose in the late 60s and
mid-70s. However, the overall trend of the CPUE has been falling over the whole period.

4.0 THE THEORY AND MODELS OF OVERFISHING
4.1 Basic Theory

In general, overfishing can be classified into four categories (Pauly 1987). One is growth
overfishing which occurs when fish are caught even before they have a chance to grow.
Another is recruitment overfishing which happens when the adult fish population is
caught in large numbers so that reproduction is impaired. The third is ecosystem
overfishing which takes place when the decline in a once abundant fish stock due to
fishing is not compensated for by an increase in the stock of other species. The fourth
category is economic overfishing which occurs when increases in the fishing effort lead
to profit levels that are below the desired maximum.

Of these overfishing categories, economic overfishing may be of the most interest to
fisheries managers and planners because fisheries resources are primarily viewed as
economic resources (i.e., generators of food and employment). As such, any disruption in
fisheries will be analyzed eventually in terms of how much it impacts on its role as an
economic sector.

The basic theory behind marine overfishing is well discussed in the literature (e.g.,
Cunningham et al. 1985; Panayotou and Jetanavanich 1987; Schatz 1991). Thus, here,
only a summary is presented. In brief, the theory starts with the notion of the sea as a
fishery resource owned by no one and whose exploitation is open to everyone. Before the
entrance of man into the fishery, the stock of fish, P, is assumed to grow at a net natural
rate, r, between two time periods. This r is equal to the recruitment of young fish joining
the stock plus the growth of original fish in the stock less the natural fish mortality.

As man enters the fishery and starts to prey on fish, the situation evolves. By definition, r
is now also the volume of fish, y, that can be caught by man in a sustained way without
affecting the size of the stock. It is sustainable because with all of the natural growth in
the stock captured by man, total stock will not grow but remains constant over time. Also,
since man preys on fish and adds to their mortality, his activity may eventually lead to the
reduction of P. This implies that the relationship between fishing effort, E, and P is
inverse.



From the above relationships, a more in-depth examination will reveal that a U-shaped
relationship exists between r or y and E. The relationship is one where at lower effort
levels, the fish stock is high, causing overcrowding and slow growth. As fishing effort
rises, the stock declines and crowding is lessened, causing faster growth. Finally, at too
much effort, there is smaller stock to reproduce and growth slows down again.

In the U-shaped relationship between r or y and E, the point at which the level of effort
yields the maximum r is the maximum sustainable point. Here, the fish catch by man is
the biological optimum, the so-called maximum sustainable yield (MSY).

This biological theory, however, will not be a sufficient basis for marine resource
planning and management where economic concerns are important. Hence, the biological
theory has to be transformed into an economic theory. This transformation is facilitated
by incorporating prices for fish catch and fishing effort to turn the biological parameters
into economic parameters.

To illustrate the economic theory, the total revenue (TR), is generated by multiplying fish
catch by the price of fish per unit of time. Then, total cost (TC) is derived by multiplying
fishing effort by the price of effort per unit of time. If the prices of fish and effort are
assumed constant, the resulting TR curve will be U-shaped while the TC curve is a
straight line sloping upward (Figure 4).

Initially, economic theory explains that as E increases, TR also increases but at a
decreasing rate. Continued increases in E bring the level of TR first to the economic
optimum, the maximum economic yield or MEY. At MEY, the standard economic
condition for profit maximization is met. From the economic standpoint, MEY is the
most desirable exploitation level for the fishery.

If the fishery is efficiently run, fishing should stop at MEY where profits are at
maximum. However, with complete open-access, fishing continues beyond MEY as more
and more fishermen, motivated by profit, get into the fishery. This situation pushes the
level of fishing past the economic optimum into the next optimum, the MSY, which as
mentioned is the biological optimum of the fishery.

At the MSY level, positive profits still exist as TR remains greater than TC. This
situation induces further fishing until, finally, the open access yield (OAY) is reached. At
this point, positive profits are gone and, without any incentive to continue fishing, further
human predation stops. The OAY is the long-run equilibrium point of the fishery.

In addition to the MEY, MSY and OAY, an economic indicator that is often used to
measure sustainability in the fishery is the economic rent (ER). This is defined as the net
return that occurs when the fishery is used in an economically optimal way and is equal
to the excess profits-the difference between the overall economic value of the goods



produced from the activity less the economic cost of production, where the cost is
inclusive of normal profits (Schatz 1991, p. 3). Thus, ER is simply the profits at MEY. In
this study, a minor change in the definition of economic rent is made. The term maximum
economic rent (MER) is used to imply the profits at MEY. On the other hand, ER means
the excess profit at any point of exploitation of the fishery.

4.2 Models

There are four general types of models which can be applied in the analysis of
overfishing. These are the single species and constant price models, single species and
variable price models, multiple species and constant price models and multiple species,
and variable price models. The single species and constant price type of model was
selected for this study due primarily to data constraints.

There are two single species and constant price models which are employed popularly in
empirical research, the Gordon-Schaefer (GS) model, and the Fox Model. The GS model
originated from Gordon (1953) and Schaefer (1954, 1957) while the Fox model has its
beginnings in Fox (1970). Mathematically, the GS model is specified as

Y = aE + bE* + u (1)
or
YIE=a+bE +u (2)

where Y is fish catch, E is defined as before, a is the intercept, b is the coefficient and u is
the error term. On the other bhand, the Fox model is specified as

Y = E*+dE+u (3)
or
Y/E = ec+dE+u 4

where ¢ and d are the intercept and coefficient, respectively; e stands for exponent, and
the other symbols are the same as before.

5.0 MARINE FISHERIES DATA



This section gives a summary of the data used in the study. A more detailed explanation
of the step by step process involved in the construction of the data is contained in Israel
and Banzon (1996), an earlier report of the results of the study.

5.1. Commercial Fisheries Data
5.1.1 Sources of Data

For commercial fisheries, secondary time-series data covering the period 1948-94 were
used. The sources of data were the Bureau of Fisheries and Aquatic Resources (BFAR),
Bureau of Agricultural Statistics (BAS) and past studies. The basic data for the sub-
period 1948-87 were mainly from BFAR while those for 1988-94 were from BAS.
Specifically, data were from the "Fisheries Statistics of the Philippines” of BFAR and the
"Fishery Statistics", "Commercial Fishery Production Statistics", and "Selected Fishery
Statistics" of BAS.

5.1.2 Fish Catch Data

The available time-series catch data from the sources for the two sub-periods were
inconsistent. In particular, catch data for the first sub-period were underestimated while
those for the latter were overestimated (Dalzell et al. 1987; Padilla and de Guzman 1994).
To address this problem, the data were adjusted using a regression-based procedure. The
final catch data for the whole 1948-94 period are shown in Table 4.

5.1.3 Fishing Effort Data

In past works, the most commonly accepted measure of fishing effort was fleet
horsepower. This study used a modified measure for fishing effort which is the sum of
engine and labor horsepower in the catch and carrier fleets of commercial fisheries,
adjusted for learning effects.

Some problems were encountered in generating engine horsepower data for the
commercial catch fleet. For the whole 1948-87 sub-period, BFAR did not gather
information on the engine horsepower of catch vessels. It instead collected data on the
tonnage and number of gears from earlier years. To address this inconsistency, the engine
horsepower data series for the catch fleet was constructed based on the available raw data
and by using a regression-based procedure. For the 1988-94 sub-period, no BAS data
were available on which a measurement of engine horsepower of catch vessels could be
based. Thus, the engine horsepower data were extrapolated using a procedure based on
ratio and proportion.

Once the engine horsepower for the catch fleet was accounted for, the labor horsepower
was computed. As there were no available data which could be used to directly measure



labor horsepower, it was estimated by taking it as ratio of engine horsepower using data
from Trinidad et al. (1993) and Karim (1985).

In the case of the commercial carrier fleet, engine horsepower data for earlier years were
directly generated from Dalzell et al. (1987). To estimate data for latter years, engine
horsepower was projected based on the average annual growth rate for earlier years. The
data for carrier labor horsepower were measured using the same procedure used for
estimating labor horsepower for the catch fleet.

After the engine and labor horsepower data for the catch and carrier fleets were
generated, these were adjusted for learning effects. This final adjustment was done by
using the learning factors developed by Silvestre et al. (1986) and later applied in
Silvestre and Pauly (1987).

The fishing effort data used in the study are also provided in Table 4. Dividing the catch
data by the fishing effort data gives CPUE data that are presented in the same table.

5.1.4 Prices of Fish and Fishing Effort Data

For this study, the price of commercial fish was estimated by averaging the market
wholesale prices for major commercial fish species for 1994, based on BAS data. The
price of fish used was P49,742 per metric ton. On the other hand, the cost of effort was
based on 1988 data from Trinidad et al. (1993). The price was scaled upwards to 1994
figures to account for inflation. The price of fishing effort used was P16,043 per
horsepower.

5.2 Municipal Fisheries Data
5.2.1 Sources of Data

This study used secondary time-series data for the municipal fisheries covering the period
1948-1994 from the "Fisheries Statistics of the Philippines” of BFAR, the "Fisheries
Statistics” of BAS and Dalzell et al. (1987).

The "Fisheries Statistics of the Philippines” only has municipal catch data for 1976-87
and no effort data. On the other hand, the "Fishery Statistics" has catch data for later
years but has no data on effort. Dalzell et al. (1987) has data on municipal small pelagic
catch for the period 1948-85 from which the total municipal catch data can be estimated.
It also has data on horsepower for the municipal fisheries for the same period.

5.2.2 Fish Catch Data

The data for 1948-75 were estimated from Dalzell et al. (1987) based on the assumption
that catch in small pelagics comprised 38 percent of total municipal catch. The catch data



for the latter years were simply lifted from the BFAR and BAS publications. Unlike in
the commercial fisheries, there was no report of an underestimation of the municipal
catch prior to 1965. Also, there was no sign of overestimation of the BAS data for 1988
and beyond as these appeared consistent with those for previous years. Hence the study
did not adjust for underestimation or overestimation of catches data. The catch data for
the whole 1948-94 period are shown in Table 5.

5.2.3 Fishing Effort Data

The fishing effort data for 1948-85 were lifted directly from Dalzell et al. (1987) and
were the total of engine and labor horsepower. The figures for 1988-94 were estimated by
getting the average annual growth rate of catch per unit effort for 1975-85 and then using
this rate and the catch figures for the latter years to extrapolate both the catch per unit
effort and effort.

The effort data from Dalzell et al. (1987) already includes both the engine and labor
horsepower and, hence, a further adjustment was no longer necessary. There were no data
indicating learning effects over time in municipal fishing and this prevented an
adjustment related to learning. Lastly, the municipal fishermen in general use their
catcher boats to also haul the catch to shore. Thus, no adjustment related to the use of
carrier boats was needed. The fishing effort data and the CPUE data for the entire 1948-
94 period are also presented in Table 5.

5.2.4 Prices of Fish and Fishing Effort Data

The price of fish from municipal waters per metric ton for 1994 was generated by
averaging the market wholesale prices of the more popular municipal fish species, based
on BAS data. The price of fish used was P28,250 per ton. There is no available data that
can be used to estimate the cost of effort in the municipal fisheries. Therefore, it was
simply assumed that this cost was one-half that of the commercial fisheries.

5.3 Total Marine Fisheries Data

5.3.1 Fish Catch and Fishing Effort Data

The data for the total marine fisheries for catch and effort were simply the summation of
the catch and effort for commercial and municipal fisheries shown in Table 4 and Table
5. These figures and the subsequent CPUE data are provided in Table 6.

5.3.2 Prices of Fish Catch and Fishing Effort Data

The price of the fish from all marine waters per metric ton for 1994 was generated by
averaging the market wholesale prices of the commercial and municipal fisheries. The



price of fish used was P38,996 per ton. There were no available data useful for measuring
the cost of effort in the whole marine fisheries sector. Thus, it was assumed that this
amount is three-fourths that of the commercial fisheries.

6.0 FINDINGS
6.1 Results for Commercial Fisheries
6.1.1 Estimation of the GS and Fox Models for Commercial Fisheries

The results of the estimation of the biological specification of the GS and Fox models are
provided in Table 7. As shown, the GS model had a higher adjusted coefficient of
multiple determination. Both models generated the expected signs and significance for
the coefficients suggesting that commercial fisheries are overfished.

6.1.2 Maximum Sustainable, Maximum Economic and Open Access Levels in
Commercial Fisheries

Using the results of the GS model in Table 7 and the values for the price of fish and cost
of effort for commercial fisheries, the MEY, Emey, MSY, Emsy, OAY and Eoay levels
were computed (Table 8). As indicated, MSY was at 785,706 metric tons valued at
P39.084 billion and produced at the effort level of 1,833,191 horsepower. When these
estimated values were compared with catch and effort values in Table 4, the MSY level
occurred back in the early 90s.

The MEY, on the other hand, was at 674,476 metric tons valued at P33.550 billion and
produced at the effort level of 1,143,447 horsepower. Comparing this with the figures in
Table 4, this level was attained back in the late 80s and early 90s.

The OAY was at 737,579 metric tons valued at P36.687 billion and produced at effort
level of 2,286,894 horsepower. Figures in Table 4 indicate that this level has yet to
happen, implying that with open access, further expansion of the sector will likely occur.

The results of estimation of the GS model of the commercial fisheries are illustrated in
Figure 5.

6.1.3 Economic Rent in Commercial Fisheries

The computed total revenues, total costs and economic rents using the results of the GS
model are also provided in Table 8. The MER that will be generated when the
commercial fisheries are operated at MEY level is P15.205 billion per year. On the other
hand, if operated at MSY, the ER is P9.673 billion annually. Expressed in terms of



quantity at the 1994 average fish price of P49,742 per metric ton, the MER that can be
had from the commercial fisheries per year amounts to 305,677 metric tons.

The above estimate of the amount of the MER from commercial fisheries, in general, is
consistent with results of previous studies. Dalzell et al. (1987) determined that MER
from small pelagic fisheries was about 366,000 metric tons. On the other hand, Silvestre
and Pauly (1986) estimated the MER from the demersal fisheries at approximately
125,000 to 200,000 metric tons or an average 162,500 metric tons per year. When
summed up, the MER from the small pelagic and demersal fisheries was at 528,500
metric tons.

Little is known about how much of small pelagic and demersal catch came from
commercial fisheries. However, the average share of commercial fisheries catch to total
marine fisheries catch in the last five years was 47 percent (BAS, Various Years). Using
this as a rough basis, then the commercial fisheries share of the MER coming from the
small pelagic and demersal fisheries was about 248,395 metric tons a year.

There is no information about the MER from large pelagic fisheries, much less the
portion that goes to commercial fisheries. However, it can be assumed that the difference
between the figure of 248,395 metric tons from past studies and the figure of 305,677
metric tons computed in this study represents the economic rent from large pelagic
fisheries.

6.1.4 Required Reduction of Fishing Effort in Commercial Fisheries

Based on the above results, fishing effort needs to be reduced from the 1994 level of
2,091,899 horsepower (Table 4). In percentage terms, effort in the commercial fisheries
sector will have to be reduced by about 45 percent to arrive at MEY. To attain the MSY,
on the other hand, it will have to be lowered by approximately 12 percent.

6.2 Results for Municipal Fisheries

6.2.1 Estimation of the GS and Fox Models for Municipal Fisheries

The results of the estimation of the GS and Fox models for the municipal fisheries are
presented in Table 9. As indicated, the latter had a higher adjusted coefficient of multiple
determination. Both GS and Fox models had the expected signs and significance for the
coefficients implying that municipal fisheries are overfished.

6.2.2 Maximum Sustainable, Maximum Economic and Open Access Levels in Municipal
Fisheries



For consistency, the GS model again was utilized to estimate the MSY, MEY and OAY
for municipal fisheries (Table 10). The MSY was at 1,058,263 metric tons valued at
P29.89 billion and attained at effort level of 3,823,204 horsepower. Compared with the
catch and effort levels in Table 5, the MSY in the municipal fisheries was reached in the
late 80s and early 90s.

In contrast, the MEY was at 779,824 metric tons valued at P22 billion and attained at the
effort level of 1,862,123 horsepower. Comparing with figures in Table 5, this level was
attained back in the early 80s.

The OAY was at 1,057,554 metric tons valued at P29.87 and achieved at the effort level
of 3,724,246 horsepower. Compared to figures in Table 5, it appeared that this level was
attained in the early 90s.

An illustration of the GS model for municipal fisheries is presented in Figure 6. A rather
unique situation in the municipal fisheries is that the OAY was attained before the MSY
was reached, in contrast to the situation in the commercial fisheries.

6.2.3 Economic Rent in Municipal Fisheries

Table 10 also contains the computed total revenues, total costs and economic rents using
the results of the GS model. If operated at MEY, the MER that can be derived from the
municipal fisheries is about P7.095 billion per year. If operation is at MSY, the ER is
negative, at P.77 billion annually. At the assumed 1994 average price for municipal fish
species of P28,250 per metric ton, the MER that will be derived from municipal fisheries
amounts to 251,047 metric tons.

Again, this result was consistent with those of previous studies. The estimated MER from
the small pelagic and demersal fisheries was at 528,500 metric tons. Assuming that the
average share of municipal fisheries catch to marine fisheries catch was 53 percent, then
the municipal fisheries share of the MER coming from the small pelagic and demersal
fisheries was about 280,105 metric tons a year.

While there is no information on the MER from large pelagic fisheries, it can be assumed
that large pelagic species are mostly caught by commercial fishermen. Therefore, the
extrapolated MER of 280,105 metric tons for small pelagic and demersal fisheries can be
taken as the rent for municipal fisheries as a whole. This figure is clearly not way off that
derived in the study.

6.2.4 Required Reduction of Fishing Effort in Municipal Fisheries

To attain sustainable levels, the fishing effort in municipal fisheries has to be lowered
from the level of 6,343,329 horsepower in 1994 (Table 5). Percentage-wise, fishing effort



will have to decrease by 71 percent to attain MEY. To get to the MSY level, on the other
hand, it will have to be reduced by 40 percent. (It should be noted, however, that since
MSY falls beyond the OAY level, it is not a desirable management objective in this
case.)

6.3 Results for Overall Marine Fisheries
6.3.1 Estimation of the GS and Fox Models for Overall Marine Fisheries

Table 11 presents the results of the estimation of the GS and Fox models for the overall
marine fisheries sector. The former model had a higher adjusted coefficient of multiple
determination. Also, both models generated the sign significance for the coefficients
which were expected, implying that the problem of overfishing occurs for marine
fisheries as a whole. (This result, however, is anticipated given that both the commercial
and municipal fisheries were found earlier to be overfished.)

6.3.2 Maximum Sustainable, Maximum Economic and Open Access Levels in Overall
Marine Fisheries

The estimates of the MSY, MEY and OAY for marine fisheries are provided in Tables
12. The MSY was at 1,803,727 metric tons valued at P70.3 billion and arrived at effort
level of 5,505,882 horsepower. Contrasted to the catch and effort figures in Table 6, the
MSY was reached in the late 80s and early 90s.

The MEY was at 1,403,728 metric tons valued at P54.7 billion and generated at the effort
level of 2,913,072 horsepower. Contrasted to figures in Table 6, this level was attained in
the early 80s.

Lastly, the OAY was at 1,797,624 metric tons valued at P70.1 billion and attained at the
effort level of 5,826,143 horsepower. Compared to figures in Table 6, this was reached in
the early 90s.

An illustration of the GS model for overall marine fisheries is shown in Figure 7.
6.3.3 Economic Rent in Overall Marine Fisheries

The computed total revenues, total costs and economic rents using the GS model are also
shown in Table 12. At MEY, the MER that can be derived from the overall marine
fisheries is about P19.689 billion per year. At MSY, the ER is at P4.091 billion annually.

The generated MEY and MSY levels for the overall marine fisheries divert a bit from the
sum of the derived MEY and MSY levels for commercial and municipal fisheries (Tables
8 and 10). This result was expected given the differences in fish catch and fishing effort
prices utilized in the computations. At the assumed 1994 average price for marine fish



species of P38,996 per metric ton, the MER that can be had amounts to 504,916 metric
tons. Again, this figure is generally consistent with those generated from previous
studies.

6.3.4 Required Reduction of Fishing Effort in Overall Marine Fisheries

The above result implies that the fishing effort in overall marine fisheries has to be
decreased from the level of 8,435,228 horsepower in 1994 (Table 6). In particular, fishing
effort will have to decrease by 65 percent to attain MEY. On the other hand, it will have
to lower by 35 percent to attain MSY.

6.4 Employment Impacts of Reduction in Effort in Marine Fisheries

A reduction in fishing effort to attain MSY or MEY will raise the productivity of marine
fisheries. However, it will also result in the unemployment of fishermen who will be
eased out of fisheries. This is a major problem in the country where the rest of the
economy may not have enough room to accommodate the displaced fishermen.

While limitations in available employment data make it difficult to estimate exactly
employment effects of a reduction in effort, it was nevertheless attempted here to get
some preliminary estimates of potential impacts. The results are provided in Table 13.
There are two computational approaches used: first, by using the previous results for
commercial and municipal fisheries individually and then summing up; and second, by
using the previous results for the overall marine fisheries directly.

Based on the 1990 figure of about 1 million total fishermen and fish-farmers and annual
growth rates of the general population thereafter, the 1994 total fishermen and fish-
farmers was 1,103,230. Of these, 29 percent (319,937) were commercial fishermen while
36 percent (397,163) were municipal fishermen (see Figure 1).

To attain MSY, effort will be decreased by 12 percent in the commercial fisheries and 40
percent in the municipal fisheries. If this reduction is applied equally to labor and engine
horsepower, then commercial fishermen will be reduced by 38,392 while municipal
fishermen will be lowered by 158,865. In total, using the previous individual results for
the commercial and municipal fisheries, the number of marine fishermen will decrease by
197,258.

When results for overall marine fishermen were used, effort will be reduced by 35
percent to attain MSY. This means that 250,985 fishermen will lose their jobs. (Again, it
must be noted that computations based on individual and total results differ due to
reasons already stated.) Thus, about one-fifth to quarter of a million fishermen will be
unemployed if MSY is to be attained in the marine fisheries.



To arrive at MEY, on the other hand, effort must be lowered by 45 percent in the
commercial fisheries and by 71 percent in the municipal fisheries. Again, if this reduction
is applied equally to labor and engine horsepower, then commercial fishermen will be
reduced by 143,972 and municipal fishermen will be lowered by 281,986 for a sum of
425,957.

If results for overall marine fishermen were utilized, effort will be lowered by 65 percent
to get MEY. This means that 466,115 people will be unemployed. Thus, from this and the
above results, approximately half a million fishermen will be unemployed if MSY is to
be attained in the marine fisheries.

In brief, it appears that a large number of fishermen will lose their jobs if sustainability is
attained in marine fisheries. Since the country already has a serious unemployment
problem, this fishery management concern cannot be ignored.

7.0 CONCLUSIONS AND RECOMMENDATIONS
7.1 Conclusions

From the results of estimation, the study generated the following conclusions about
overfishing in the marine fisheries sector:

a. The marine fisheries sector and its two sub-sectors, commercial and municipal
fisheries are already overfished. This sector-based finding is consistent with
results of previous studies employing species-based analysis.

b. In general, MEY and MSY levels in the marine fisheries sector and its sub-sectors
were reached during the early 80s to the early 90s.

c. Substantial economic rents can be had if the marine fisheries sector is operated at
sustainable levels. Taken separately, if operated at MEY, MER from the
commercial fisheries will be about P15.205 billion at 1994 prices while that from
the municipal fisheries will be approximately P7.095 billion. Taken as a whole,
the MER from the marine fisheries sector will be P19.689 billion.

d. Substantial reduction in fishing effort will be required to reach sustainable levels
in the marine fisheries. Considered separately, if operated at MEY, effort in
commercial fisheries will be decreased by 45 percent while that in the municipal
fisheries will be lowered by 71 percent. Taken as a whole, for marine fisheries,
effort must be decreased by 65 percent.

e. Because of the needed substantial decreases in fishing effort for the attainment of
sustainability in the marine fisheries, unemployment will likely be a serious
potential side effect. Preliminary estimates show that taken individually,
approximately 144,000 commercial fishermen and 290,000 municipal fishermen



will lose their jobs if the MEY level is attained in the sub-sectors. Overall, about
466,000 marine fishermen will be unemployed.

Before recommendations can be derived from the aforementioned conclusions, however,
caveats have to be stated. First, the exploitation levels and economic rents generated by
the study depend to a large extent on the price of fish and cost of effort assumed in the
analysis. A decreased price of fish or an increased cost of effort, for instance, may
substantially reduce the value of the estimated economic rent that can be generated from
the sector, and vice versa. The prices of fish and fishing effort used were considered the
best estimate in the absence of any other source. In the future, a study that will use more
accurate data reflecting variable -- instead of fixed -- fish and effort prices will be useful.

Next, it must be pointed out that since some of the annual data (e.g., horsepower in the
later years and catch in earlier years for the commercial fisheries) were simply estimated,
there will be concerns as to the reliability and accuracy of the final data used. The data on
effort after 1988, in particular, were adjusted upwards to match the overestimated catch
data and maintain the trend in the catch per unit effort. Suffice it to say here that the
particular procedures were applied to put to use the available catch data. A re-estimation
using more reliable catch and effort data in the future will be welcome.

Third, the GS and Fox models are partial models in that they only consider fishing effort
as the factor influencing fish catch. Although learning (and, hence, in a way, technology),
has been imputed as a factor, other determinants of fish catch were excluded, such as
fisheries policies or annual changes in weather. The extent by which these and other
factors influence fishing has not been investigated here and should be considered in a
future study.

Finally, as already mentioned, the data used for the estimation of the employment
impacts of fishing effort reduction are limited. Thus, while it can be argued that the
unemployment impacts will be large, care must be exercised in the interpretation of the
exact unemployment figures generated. A study that will utilize a detailed time-series
employment data in fisheries and a more sophisticated way of predicting unemployment
impacts will be needed in the future.

7.2 Recommendations

7.2.1 Recommendations for Commercial Fisheries

Based on the findings of the study, some recommendations related to the improvement of
the commercial fisheries sector are suggested. First and foremost, since the sector is

already overfished, this problem must be immediately addressed by controlling total
fishing effort. At present, the Fisheries Sector Program (FSP) is in the process of devising



a program to effect effort reduction. Once this program is ready, it must be seriously
considered, if not immediately implemented, by the authorities.

Without pre-empting FSP efforts, some important points can be raised here in the
development of a long-term program for effort reduction. First, any future reduction must
be done so that the expected costs of reduction (e.g., administrative costs, rent seeking
costs), will be less than the expected gains from the reduction (e.g., public revenues,
production efficiency, sustainable resource use).

Another point that should be raised is that in the search for immediate solutions to
overfishing, a practical approach which can be done is to substantially raise the license
fee rates currently imposed in the commercial fisheries. At present, the license fees are
very low to effect any real effort reduction (for an example, see Schatz 1991). Using the
license system to help reduce effort has a distinct advantage in that the fishery authorities
already have long experience in using it.

There is doubt, however, that the licensing system will be effective in reducing fishing
effort in the long-term. There is the danger that the burden of higher license rates will just
be transferred by commercial fishermen to the final consumers via higher prices for the
catch. Thus, it is necessary that over the long-term, other measures should be considered
by the fishery authorities. A study that will look into other probable solutions to
overfishing should be conducted.

It should also be remembered that while the commercial fisheries sector may have a high
MER computed in this study, the actual economic rent it has been enjoying at present
may be much less, given that it is operating close to open access equilibrium. So as not to
encourage sudden dislocation and closure among the commercial fishermen, any effort
reduction scheme must be applied gradually. For instance, if higher license rates are to be
imposed, the established new rates initially must be set way below what can capture the
whole MER. In addition, the increases in license rates must be done gradually to allow
adjustment among the fishermen. In the first year of implementation, for instance, the
rates may not be more than 20 percent of the final targeted maximum rates for the
attainment of sustainability. Then, the rates can be increased at the same percentage every
two years or so thereafter.

The problem of displaced commercial fishermen once an effective effort- reducing
scheme is in place should be a matter of serious concern. As many fishermen have
limited skills outside their profession, it will be difficult to employ the displaced in other
economic sectors. Hence, a retraining and employment program may be necessary. A
potential option is for the national government and private sector to pool their resources
and organize such a program.



Over and above what has already been suggested, it must be emphasized that the use of
instruments to reduce fishing effort must be accompanied by strong reforms in the
enforcement side. In particular, the illegal underground economy in fisheries (e.g.
commercial operators reportedly using unlicensed duplicate boats) must be curtailed.
Furthermore, reducing poaching by foreign vessels in local waters is a necessity. It also
goes without saying that strictly penalizing the offenders according to law is needed if
future unlawful activities are to be discouraged.

Finally, although the commercial fisheries as a whole may be overfished, there may be
sub-sectors within (e.g., specific fishing areas and commercial species), which currently
remain under-exploited. The development of these sub-sectors must also be afforded
priority in fisheries management. It is the challenge of government to be able to control
overexploitation at the national level while promoting further development in certain
pockets in the commercial fisheries at the same time.

7.2.2 Recommendations for Municipal Fisheries

As overfishing also exists in the municipal fisheries, there is the same need to address the
problem. An isolated policy to simply lower effort will likely be more politically difficult
to implement here than in the commercial fisheries. This is because municipal fishing is
largely subsistence in nature and a matter of survival for fishermen. Forcing them out of
their livelihood without an acceptable alternative employment program will be viewed by
many as inequitable and morally unacceptable.

Because of the above problem, it is only through the explicit provision of alternative
livelihood opportunities that municipal fishermen can be made to leave the fishery. To
effect this, small-scale livelihood programs must be promoted by the government in
coastal areas in cooperation with the local government units and non-government
organizations. At present, alternative livelihood programs are already implemented in
some areas. These activities need to be implemented countrywide to help effect reduction
of fishing effort at the national level.

An option that should be looked into in the search for alternative livelihoods is the
promotion of eco-tourism in suited rural coastal areas. The more fishermen employed in
the eco-tourism establishments, the less will be fishing effort. Another option that the
government can consider is the dispersion of industrial development into the rural coastal
areas. The more industries and other economic activities that employ the municipal
fishermen, the less likely that fishermen will engage in fishing activities.

The promotion of resource and environmental education in fishing communities is
another means of reducing fishing effort. As municipal fishermen become aware of the
dangers that overfishing poses to their welfare, the more likely they will practice
sustainable fishing activities. The growing number of education and awareness projects in



fisheries is a big step in the right direction and must be continuously supported by the
government.

The faster implementation and operationalization of the Local Government Code (LGC)
in rural coastal areas will help promote effort reduction in municipal fisheries also. As the
code empowers local governments and people organizations to manage coastal resources
in a sustainable manner, its actual implementation should result in the development by
the local stakeholders of effective management systems, such as those relating to coastal
property rights and access; rules and ordinances; monitoring, policing and enforcement;
and others that will result in the sustainable exploitation of municipal fishery resources.

7.2.3 Recommendations for Overall Marine Fisheries

Finally, for the marine fisheries as a whole, it should be remembered that overfishing is
brought about not only by increased fishing effort but also by the employment of
destructive gears and techniques by fishermen. Hence, to help conserve marine fisheries
resources, the effective enforcement of the fishery laws, rules and regulations related to
destructive gears must be pursued.

To close, while reduction of fishing effort should be a primary goal in the marine
fisheries, the impacts of such reduction in terms of equity is no less important. Hence, for
overall marine fisheries, a strong balance between efficiency and equity objectives must
be maintained. If in the end, for instance, a reduction in fishing effort will only result in
the monopolization of the fisheries sector by a few efficient big-time operators, then
sustainable development in the sector will have been attained at a steep price.
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