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ABSTRACT

U.S. shrimp fishermen in the Gulf of Mexico have historically used
fishing grounds off both the U.S. and Mexican coasts with about ten per=ent
of their total effort being expended in Mexican waters, This ten percent,
30,600 units of effort, will no doubt be diverted to U.S. waters as a
result of a complete phasing out of shrimping by the U.S. fleet in Mexi =an
water. Assuming the U.S. portion of the Gulf is presently in open � access
equilibrium, then this additional effort will yield negative rent. If it
takes three years of natural attrition of effort out of the industry to
regain equilibrium, then the present value of the stream of losses would be
$8.6 million, given 1973 shrimp prices of $1.70 per pound. The break-even
price needed to keep the U.S. fleet in open-access equilibrium at the higher
effort level is $2.17 per pound. Since present shrimp prices are con-
siderably above that level it is expected that the impact of the phasing
out of shrimping in Mexican waters by the U.S. fleet will not result in
a serious, detrimental economic impact on the industry.
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INTRODUCTION

The United States and Mexico signed a treaty in November, 1976, cori-
cerning future U.S. shrimping activity in Mexico's portion of the Giilf of
Mexico affected by the 200-mile extended jurisdiction. A three- and one-
half-year phaseout period was negotiated, and all U.S. shrimp f ishivg wi "bin
Mexico's 200-mile offshore fishing zone will be terminated by J980.

Vessel owners and operators generally believe that this action poses
serious problems for the U.S. shrimping fleet operating in the Gulf of
Mexico. Vessels in the Brownsville-Port Isabel ports of Texas rely heavil
on the offshore shrimp grounds of Mexico and will be forced to direct theii
efforts exclusively to the north and east of the Texas-Mexico border, In
the past as many as 632 vessels landing shrimp in Texas have routine 1y
fished in the Mexican portion of the Gulf, Thus the potential exists foz
a substantial increase in the amount of total effort expended off the
Texas and louisiana coasts. Likewise, Florida-based vessels, an average
of 85 over the 1971-1974 period, have shrimped off the Yucatan Peninsula.
These vessels are expected to now divert all of their effort to the shrimp
grounds off the Florida, Alabama, Mississippi and Louisiana coasts.

The objective of this study is to explore the expected economii im-
pact of the 200-mile extended jurisdiction limit by Mexico on the U.S.
shrimp fleet in the Gulf of Mexico. More specifically the objectives az':

1. To estimate the average annual shrimp landings taken by U.S.
fleet while shrimping in Mexican waters.

2. To estimate the expected quantity of effort that is expended iri
Mexican Waters by the U.S. shrimp fleet.

3. To estimate the impact of shifting the effort of the U.S. shrlm ~
fleet from Mexican waters to U.S. waters in terms of rent loss
to the fishery and break � even product prices required. co achiev ~
open-access equilibrium.

PAST U.S. SHRIMPING ACTIVITY IN THE GUl.F OF MEXICO

The shrimp grounds in the Gulf of Mexico considered in this study
begin with area 1 off the southwestern tip of Florida and extend to area
40 just off Quintana Roo; these areas and depth zones in ten � fathom in-
crements are shown in Figure 1. Areas 1-21, off the U.S. coast, and are,~s
22-40, off Mexico's coast, conform to those used by the National Marine
Fisheries Service  NMFS! in collecting and reporting shrimp landings
data. To give the reader an idea of the production levels of the shrimp
grounds, Table 1 is a description of the Gulf of Mexico indicating where
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and in what quantities U.S. Gulf shrimpers harvest shrimp. The columns
represent areas and the rows represent depths. The greatest landings
are taken from Mississippi, Louisiana, and Texas coasts. However, it
can be seen that an important quantity of shrimp comes from two basic
areas in Mexican waters, areas 22-30 and areas 31-40. Starting in 1962,
data on catch, value and effort are aggregated for areas 1-21, areas 22-40
and for the two areas within Mexican waters, 22-30 and 31-40. The data
reported in this study are for vessels which are five gross tons or
larger and are registered with the U.S, Coast Guard>  U.S. Department of
Commerce, 1973!.

TREND S IN SHRIMP DATA

Catch

Catch harvested from the Gulf of Mexico by U.S. shrimpers is shown
in Table 2 for years 1962 through 1974 and for the five-year average 1970-
1974, This data is also shown in Figure 2. Catch by vessels increased
for the whole Gulf from approximately 90 to 100 million pounds of heads-
off shrimp from 1962 to 1974. Catch in 1962, 1973 and 1974 was low but
statistical results indicate that this is correlated with high river dis-
charge  Griffin, Lacewell and Nichols!. The average catch for the last
five years �970-1974! was 94.6 million pounds.

Shrimp landed from U.S. waters increased from approximately 75 to 90
million pounds with the average being 85.0 million for the last five
years. Therefore, landing from U.S. waters increased slightly faster
than landings from the total Gulf.

Landings from Mexican waters have decreased from around 18 ta 10
million pounds with the average for the last five years being 9.6 million
pounds. The decrease in landings came from regions 31-40 off the Yucatan
Peninsula where catch dropped from 12 million pounds to 4 million pounds
as is illustrated in Figure 2. Landings from areas 22 � 30 remained fairly
constant at 5 to 6 million pounds. During 1970- 1974, 90 percent of U.S.
shrimp landings came from U.S. waters and 10 percent from Mexican waters.
Within the Last five years almost two-thirds of the landings from Mexican
waters came from areas 22-30 on the Texas side of the Gulf.

Value of Catch

Total value of catch has increased dramatically over the 13~ear
period with the exception of 1974  Table 3 and Figure 3 !. Where catch
increased approximately 10 million pounds �1 percent! for the entire
Gulf over the 13~ear period, value increased over $80 million �60

1Unregistered vessels are generally the smaller bay boats and are
not included in this study.



Table 2. Total Shrimp Catch Harvested by Vessels From the Gulf of
Mexico by Areas.

Areas

Mexicootal Gulf U.S.Year

22-30 31-401-40 1-21

1962 64.6

10.714.01963 91.1 77.1

12.317.4 5.288.51964 71.1

11.. 416.3 5.080.296.51965

4.110.178.41966

10.0 5.0 5.01967 109,7 99.7

14.4 8.11968 98.1 83.7

28.390.8 82.51969

9.1 5.2 3.9105.3 96.21970

2. /9.1 6.3197 1. 100.4 91.4

11.7 8.394.41972 106.1

10,1 4.481.21973 71.1

3.480.0 8.2 4.81974 71.8

6.19.685. 0

3.710.1Percent 100.0 89.9

1970-1974

Average

Total

22-40

Million Pounds

45.5 19.1 5.9
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Figure 2. Total Shrimp Catch Harvested by Vessels from the Gulf of Mexico by Areas.



Table 3. Total Value of Shrimp Catch Harvested by Vessels from the
Gulf of Mexico by Areas.

Areas

U.S. Total

22-40 22-30 31-401-21

Million Dollars

33.4 15,7

41.5 10.2

40.8 11.4

49.2 11.7

61.9 9.1

68.6 9.1

68.4 13.9

5.0

7.7

7 ~ o3.9

8.03.7

3 ~ 55,6

4.54.6

8.0

74.3 4.4

81.5 9.1 4.'4.9

100. 8 11.5 8.3

120.1 4.416.0

118.6 18.8

96.9 12.4

7.711.1

4.38.1

4.7

Percent 100.0 7.5
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Days Fished

Days fished in the entire Gu] f lncreas< d from approximate1v
130,000 to 155,000 days between 1962 and 1974  Table 4 and Figure 4!.
Days fished in U,S. waters increased more than proportionately from
approximately 90,000 to 140,000 days, as the Gulf shrimpers shi.fted
their efforts from Mexican waters to U.S. waters. The most noticeable
shift was between 1965 and 1966 when days fished dropped from around
30,000 to 17,000 days in areas 31-40 of Mexican waters. Days fishe<t
in areas 22-30 of Mexican waters remained nearly constant at about
10,000 days for the 13-year period,

Fffort

The U.S. Gulf of Mexico shrimp fleet is a heterogenous group oi
vessels. In addition the composition of this group of vesse1s is
changing over time as older less powerful vessels have been replaced
with more powerful vessels causing the average power that the vesseis
exert in a day fished to increase  Griffin, Cross and Nichols}. Con-
sequently, to arrive at an acceptable measure of fishing effort over
time, it is necessary to establish an index of relative vesse1 fishing
power  effort index! to standardize days fished.2 Standardized dave
fished or effort is calculated as the effort index times days fished.

2Ff fort index is def in»d as the ratio ot catch per unit of f i»i<in.'
time of a vessel to that nf a standard vessel, fishing on the same
density of fish on the same type of ground. The value for the < ffort
index for each vessel was calculated by Griffin, Cross, La<.ewelt and
Nichols �973! as follows:

  !.1385 .4064
1 1

1=.1
.1385 .4064

�8}  l 4, 6!

effort index for vessel iwhere EI .
1

 HP! .
i

horsepower for vessel i

 LF11! .
1

sum ot the 1»ngths < t t I> I ootrnnes measured in ~ar.I» I < r
vessel i

38 = average horsepower <~t tt>< sma11» st < lass of vessels oper sting
in th» Gu 1 i f r om 196? -1971

14. 6 = xvcrage net s is<. m»ns«r< <I in var<to of f <~otropo used 8 . t ne
smallest <.] a»s nf vess»1» t or the same period .

percent! . Total value of catch from Mexican waters  areas 22-40! re-
mained fairly constant at $13 million. Areas 22-30 have become rel actively
more valuable to Gulf shrimpers in the U.S. than areas 31-40. Whil»
Mexican vessels have begun in recent years to fish in U.S. water, their
catch and associated value is negligible.



Table 4. Total Days Fished by Vessels in the Gulf of '.!exico by Areas,

Areas

Total

22-40

.S.

� 21

i1ez ico

22-30 31-40

Thousands

11.538.088.6

5.926.3139.31963 113,0

8.9145.4 31. 0114.4

27.9113.8141.7

10. 317.5131.3

7.1130.7

1968 1].823.0144.5

16. 8164.7 147. 81969

1970 7.7 7.815.5134.7150.2

1971
4.310. 514.8137.0151.9

12.316.8146.81972 163.6

7.210. 517.7157.8 140,11973

4.7132.6 10.315.0, 1974 147.6

1970-1974

Average 10.31 38.2154. 2 16.0

3 '76.789. 6100.0Percent 10.4

10

i 1964

i 1965

i l1966

, .1967

113. 8

116,1

121.5

26.5

� I

22.1

20.1

7.2
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Table 5 and Figure 5 show the trencl in etfort over the 13-vear
period. While days fished had increased approximately 25,000 days �0~!
from 1962 to 1974, actual effort expended on the Gulf shrimp resource
increased by approximately 60,000 units �0/!, i.e., from 230,000 to
300,000 units. In areas 22-30 of Mexican waters effort increased only
slightly from 18,000 to 20,000 units; in areas 31-40 effort decreased
from 40,000 to 10,000 units,

Slightly more than 10 percent of the total e.ffort in the Gulf shr imp
fishery was expended in Mexican water diiring the 1970 � 1974 period  Table 5!
This 10 percent, 30,600 units of effort, is the amount which wi.ll have to
be absorbed as a result of a complete phasing out of »hrimping by the
U.S. fleet in Mexican waters,

Nttmber of Vessels

The total number of vessels harvesting shrimp in areas 1-40 in-
creased from approximately 2600 to 3300 by 1.968 and has remained rela-
tively constant since then  Table 6 and Figure 6!. Vessel equivalents,
calcu1.ated based on the percentage of effort exerted in each of the
different areas of the Gulf for each year, are also reported in Table 6
and Figure 6. Vessel equivalents i.s a measure of the number of vessels
it would take to harvest the shrimp taken in an area assuming al.l vessels
were average size vessels, The number of vessel equivalents in areas 1-21
has increased from approximately 2000 to 3000 vessels. Areas 22-30 has
remained constant around 225 vesse]s equivalents and in areas 31 � 40
vessel equivalent.s have declined from approximately 400 to 100 vessels.

Distribution of Landings from Mexican Water

Landing data for the period 1970 to 1974 indicat» that more than
99 percent of the catch from Mexican waters was landed in Florida and '1'pxas
 Table 7!. For the five Gulf States an average «f 85.0 mi]lion pounds
 90 percent! of the shrimp landed diiring the 1970 � 1974 period came from
U.S. waters whereas 9.5 milli«n pounds �0 percent! came from Mexican
waters. Eighty � nine percent «f Florida's lan<ling  and revenue! came from
U,S. waters and 11 l!c rccnt f t «m Mex icon waters. Tcxa» i» somewhat mor<
dependent on I'iexiran waters since 17 per<-ent «I i t s 1;u!ding»;ind 19 percent
of its revenue comes f r<im M< x i <; in w;it < r .-,

1'tost of the catch taker! 1 r<!m 'I '.. i «t< w ! t »r,«!<I :.!r<!«ght t«Texas i s
landed in the ports «f Br«wnsi i I I <;in<1 t'ort 1»ah< ] . Fnr these two port s,
l«cated «cross the 8 i« t,ran<1« !iver I r<!m Mexi< o, 58 porc»nt ! t the. 1;in<ling
comes from U. S. waters;ind 42 p< rcent t r<!m I<. sir,in w it < r». Tliiis, vcss< ls
operat ing <!«t of Br«wn»i i I 1 <:in<1 P«rt I.;!br l,ire < iit rent 92 < ver!. depend<..nt
on Mexiran waters.

Table 8 shows t h< r<«mb< r « I I 1«r l<l i an� I px'is v< ss< I s th it i i I 1
be dircctlv at! r etc<lb< thr 201t mi l» <rxt < ndr I j «i i»<l i t i iii bv

12



Table 5. Total Effort Expended by Vessels in the Gulf of Mexico by Areas.

Year

Thousand Unit s

7.42205.7 19. 0144.1 61. 71962

43.6 33.79.9225.5 181.91963

186.4 51,6 14.8238.01964

46.6234.2 187. 6 13.01965

12.4190.3 29,8 17. 51966 220.3

13,833. 2201.8 19.41967 235.0

260.6 42.41968 218.2 20.821.5

31.8 16.9305.4 273.61969

249.1 28.3 14,413.91970 277.4

259.0 28.9 8.20.21971 287.9

315.4 282.6 32.81972 9. l.23.9

34. 7 20. 31973 304.4 269.7

271.9 243.6 28.3 19,91974

1970-1974
291.4

Average
Percent 100.0

11. 019. 6260.8 30.6

6.789.5 10.5
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Table 6. Total Number of Vessels and Vessel Equivalents+ Harvesting Shrimp
in the Gulf of Mexico by Areas.

Vessel E uivalents in Areas

VesselsYear

762 232 5�178125421962

513 3 96!116214026531963

174 4
606218927951964

558 153 4i! !2804 22461965

232 lb53962924 25291966

438 256266030981967

544 276 2 8280233461968

350 185301233621969

336 164296232981970

329 230295332821971

348 251299733451972

394 225 lf9305934531973

317 236293032471974

2976 349 2233325

10.5 6.7Percent 100.0

* Calculated based on ef'fort

1970-1974

Average

U S

1-21

Total

22-40

Mexico

22-30 31-40
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Table 8. Number of Vessels From Texas and Florida F ishing in the Gulf
of Mexico bv Areas, 1971 � 1974.

Flor idaTexas

Areas

Total"

22-40

Areas

To:ai*
22-40 22-30 31-38 39-4022-30 31 �:38 39 � 40Year

11 7 "!
1584605701971

74193528 8 i90

14 8 480 3 23 33 96

153393 7930

465 59207Average 565

I' ~ 't a' .. t i i cui al . s.|m, t, ail at e' -l. < -.. ni"i,. ~i.. me '. t.-!sc'I.

»hed;r, mor~

3Mexico. The average number oi Texas vessels that Fished in Mexican
waters for the period 1971-1974 was 565; for Florida the average wa» 85.
Of the 565 Texas vessels, 464 fished in areas 22-30, 207 fished in areas
31-38 and 59 fished in areas '39-40. The Florida vessels are more dependent
on area~ 39-40 where 80 of the 85 vessels fished. Only 9 of the 1 lorida
vessels fished in areas 31 � 38 and only one fished in areas 22 � 30.

Slightly more than 10 percent, 30,600 units, of the total effort
expended by U.S. shrimpurs on the Gulf shrimn I'i»hery was in Mexican
water during the 1970-1974 period, I'or nurno»es of thi» paper it is
assumed that when Mexico's extended jurisdiction goes into full effect
in 1980, these 30,600 units oF effort  F~ in Figure 7 will he diverted
to I .S. waters. Assuming that the !'..S.  .ulf of .Iexico fishery is cur-
rentlv in open-access equilibrium at I:  Fig  re 7! where total valrte
product  TVP! equals tota1 cost  TC!, we should expect a temporary dis-
ruption of that equilihrium to Ft.

3Vessel» werc cia»» i! I ~ c! as Fl orida or Texas vc»ac 1» based on wher e
they made the most numbc r o! landings. ! or c xamnl c, a vessel making
10 landings in Florida, 1 in  ,oui»iona and 5 in Texas, was classified

Florida vessel.

1972 632

1973 615

1974 444

ECONOMIC CONSFOItFNCF. OF EXTENDED 1Ul<I SDICT I !N
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Hypothetical Curves Showing Industry Equilibrium
in an Open-Access Fishery

Figure 7.

Impact on Yie1d I'unction

In most fisheries, the yield Function is affected by both »< o< k and
crowding externalitie». MI>il<- the Gulf of t'Ic'xico shrimp fisherv is
characterized by crowding externaliLies stock externalitie» i» nof a
problem »ince shrimp is an annual crop. That is, fishing cf'fort d<>e..

4 See Griff in, I.acewc1 l and Nichol » fot a more detailed it i»i- is»i< n.

l9

Since rent is zero at equilibrium in an open-access common prone"ty
resource  Gordon!, rent  T<! will bc temporarily negative due to the excess
effort. The efficiency cost of this excess effort is given by the or< sent
value of the stream of negative rent over the period of time it takes
shift Em units of effort out of the fishery and return to equilibrium. I<>
estimate this co»t wc consider first the impact on the yield functi<>n



not affect the recruitment stock relat ionship as ef fort increases with
catch approaching some annrra1 maximum viel.d  Schaefer! .

Shrimp spawn of fshore and the larvae move inshore to the estuaries.
become juveniles and then move offshore to grow to maturity. The natural
environment in the estuaries has a signif icant ef f ect on annual shrimp
production. High river discharge during the r!eriod chat shrimp are in
their nursery grorinds reduces the water temperature and salinity, causing
a reduction in population and, in turn, catch. Therefore., the !4fississinliir
River discharge, D, during the months hat shrimn are in their nursery
grounds, is included as an explanatory variable in the yield function
serving as a proxy f<!r cota! river discharge into the Dr!if.

The following yield relationship was hypothesized:

'-2, E

FI D ] 1 � !' ] +
C

6

where Y is yield or catch, P., D is the maximum yield the function ap-
proaches for a given level of river discharge, D,;<1 indicates the ratio
by which marginal productivity oi effort, 8, declines  Heady and Dil ion,
pp. 86-88!, and p is an error term.

Equat ion �! wa» estimated using an it erat ive regression procedure
and time. series data for the period 1962-1974, The resulting equatior
was

Y = 6593 D ' � � .995701 !�!

5Recarrse the f unct irin r .in riot br tran» for mc cl to;r 1 lnear form the
er1uation c.»timatcd w:r» y =; I>' - I I � .'-'I ']' + 1., Theoretically,;. =- I
therefore, 81 wa»»o I vi-rl 1 or tlrrorrgh an i cc r;rt ive pror irlrrrr»rich that.
n rlpproclclleri !in 1 tv.

6The r at r hei Font riots !r»r <! t o e»t smut c t liis rel it ion»h i!> wa» rlr-
veloped from inrl ivi drrai i e»»c I rc, rr rrl» crr I I c ct r rl ti; t h~ 'National Mar inc
Fisheries Service.' fot flic per iorI 1962 tri 1974  I!.S. 1!rt,apartment nF  ,rir~-
merce, 1962 � 1974'! .  ;at oh i » t i t;i! no!md»  he;rds-<r . '1! I anrlr rl hv a 1 ! .r ssr I »
in chr. C'ril r r!F;iexico and t<>to l et !rirc 1» rr:e,r. rri il I!i rl;iy» I 1 she<I »t;ind;r.
ized bv thc relat. ive I i»iiin ~ I>oL.'or ol Ltrc inrl ii idrr,r! ' »»r 1»  »e, cor t ior;
2! . River rl i»cliarge i» t hat reported hy t Irc 1', S..him' Frir p» ot Engiricec.-
! or chc I'1i»si as i ppi River, r lr i et! .crr» r ikr ri,r ~ ..r nr xi r rir t ot a I
r iver di »charge into tlie  ,rr I t .

where Y  catch or yield! is in million norrnds, D  Mississippi River dis-
charge! is in cubic feet per second, and E  ef fort! is in chousand rini ts.
All estimated coefficients were significant at. the JX Leve 1; R2 was 78. '>;
the Durbin-Watson statistic was 2. 25. The simp! e r.or rc 1 at ion coef f ir ient
between catch and ef fort was 0. 64 and becwc en rat ch and discharge was -0. 63.



Setting average daily river discharge at its mean value, the maximum
yield for U.S. vessels in the Gulf shrimp fishery was estimated ro be
128. 7 million pounds annually  see Figure 8, upper panel! . Assuming the
equilibrium level of effort for the U.S. portion of the Gulf of Mexico to
be 260,800 units �970-1974 average!, the associated equilibrium yield
catch is 87.8 million pounds. With an anticipated increase in et fort
diverted from Nexican waters, the new effort level will be 291,400 with
a shrimp yield of 91.9 millian pounds.

Impact on Total Value Product and Cost

The expected impact af an additional 30,600 units of effort on total
value product  TVP!, cost  TC!, and rent  rt! is also depicted in Figure 8
 lower panel!. The total value product function is based on an «ssurned
product price of $1.70 per pound  ar $1,700,000 per million pounds! t.he
approximate price received in 1973 for shrimp landed at U.S. ports in the
Gulf .

The nonlinear cost function assumes that certain costs are propor-

tional to catch rather than effort. That is,

�! TC =C +C
v e

where Cy denotes costs proportional to catch and Ce is costs prortorti anal
to efforyt. Cost proportional to catch is given by

�! C = r PY + r r PY + r �-r ! Y

�a! C =  .374'!P + 52,000!Y

Cost proportional to oifort inciudes variable co~ts such as tue],
ice, repair and maintenance, nets and srrppiics, and fixed costs such ts
depreciation, insurance, overhead, int crest, and "normaI prc Fit" rr pr
senting the opportunity cost ot owner's eqttitv capita] artd his management.
Thus, cost proport ional to ef fort is

�! C = rF,
P

where r is the unit cost of effort and I. i.', tocal effort ex> r  r 8 on t ae

21

where riPY is crew share and is calculated as the percent received b~ the
crew  rl! of total revenue FY  P is product price per million pounds!;
r2r>PY is payroll taxes and is calculated as the unit cost of payroll tax
 r27 times crew share; and r3 �-ti!Y is packing charges and is calcuiated
as the unit cost of packing times vessels owners share of the catch  ]-r. !Y.

1
For the U.S. Gulf shrimp fleet crew share is generally 35 percent of
landings  catch!; payroll taxes are approximately 7 percent of crew snare;
and packing and handling charges are about 8 cents per pound  or 880,�0
per million pounds landed! of vessel owner's share of landings. %rb-
stituting these values into �! and simplifying, gives
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fishery. Since equilibrium conditions are assumed such that TVP = TC
and effort  E = 260.8 thousand!, catch  Y = 86.6 mill.ion pounds! and
price  P = $1.7 million! are known, then r, the cost per unit of effort,
can be calculated by substituting equations �a! and �! into eq»ation �!
and setting equal to TVP; i.e.,

�! PY =  .3745P + 52,000!Y + rE

Substituting in for E, Y and P yields a cost per thousand units of eifort
 r! of $335,824.

Now total cost can be expressed as

�a! TC =  .3745P + 52,000!Y + 335,8248

Substituting in for Y from the yield function  equation 2!, cost~ may be
expressed as a function of effort, the product price and river discha;ge:

�b! TC =  .3745P + 52,000! 6593D �.0-.995701 ! + 335,824F.
-0. 601.34

Setting mean river discharge at 696 and product price at 81.7 mil l ion,
equation �b! may be expressed exclusively of a function of effort:

�c! TC = 88,655,766 �.0 � .995701 ! + 335,824F.
E

which is the equation plotted in Figure 8  lower panel!.

Present Value of Ni egative Rent Stream

When the 30,600 units of effort presently exerted in mexican wat< rs «re
diverted to L».S. waters the industry will temporarily incur negative rent: .
The expected increase in effort  E = 30,600! will result in an in<.reuse in
TVP from $147.6 million to $156.4 million and in TC from $147.6 milli<in t<>
$161.4 million  Figure 8, lower panel! . At 291,400 units of effort, rent
accruing to the fishery would be a negative $5.1 million oez year.

Since the ind»stry is no longer in equilihri<im i t will move toward th<.
equilibrium ef fort level of 260,800 <mits if cost-price relationships do nc t
change. The magnitude oi th<. real. cost to th» industry is the annual stream
of net loss over that period oF time »ntil equilibrium is reached. 'I«hie
shows the present value of the. stream of losses for alternative ad j»st m< nt
periods, and prie es per pound of shrimp 1«nded assuming a 10 per< cot ! i«-
count rate. Ad j ustment is assumed to take p1«<.e in equal increments if
effort each year unti1 cq»ii ihri»m is teestabLished  i,e., at 260,800»nit."
of effort!.

7
At a orice <if 81.70 p»r po<»nd of shr imr 1«nded, a discn»nt rate oi

10 percent and a '1-year adjustment period, th». present value ol in» .s' rt am
of net losses would be SH. 6 mi alien. Ass»ming t h<. same oric» an<i d i s o»nt

7,if it is «ss»med that ~iexieo wi11 harv< st th» shrimp in rh» ir w. I-ers

and export t1iem t <i 11. S., t h«i «r<y < han re in shr imp <vari ces will h» o» p-
ligibI e.



rate but 5 vears to adjust the net present value of t: he stream of losses
would be 812.1 million. Obviously, the. longer the adjustment r!eriod, th«
larger the loss.

A $1.70 oer pound was the average shrimp price received in 1973. Both
price and cost have increased since then. The average price received is riov.
closer to $2.50 per pound. Also presented in Table 9 are estimates of the
present va]i!e of the negative rent stream assuming a]ternative shrimr!
prices. Since a change in product price shifts TVp and th!rs the equi-
librium effort level, the estimates presented assume that cost of product:or
shifted simultaneously so that the same �60,800! equi] ihrium effort leve',
was maintained.  ,iven this asstrtrrpt ion, the present. value of the stream o!.
losses wou] d be S12.8 million assuming S2. 50 shrimp price and 3 year . to
adjust. At the same shrimp price but assuming a 5-year adjustment p'< r iod,
the present value of the loss stream would be S18. 0 irri] lion.

Break � even Shr imp Prices at A] ternative ]rorrilihrium Ef fort Level

The above is based on the assumption that shrimp pr ice and cost:- of
production increase in a man~er such that the same  original! equilibrium
effort level is maintained. If the price of shrimp increases relatively
faster than the cost of harvesting shrimp, equilibrium effort vill increi»<
beyond the originally assumed 260,800 units for the U.S. waters. Given
alternative effort, yield and unit cost proportional to effort levels, thr
price that shrimpers must receive to ensure zero rent  open access equi-
librir!m! can be calculated. These prices are nresented in Table 10 For f';ve

alternative equilibrium effort and Five unit cost proportional to effort
levels. That is, the table shows the nrice that must be received by giver!
level of ef Fort and unit cost proportional to ef Fort assriming cate'h eq!ra] t.o
expected yie]d based on the prod!iction frtncf ion in equation �!.

8
At 'r unit cost of $243  ] 973 I evel! and et Fort ] evel of 260,000 unit »

 assumed equilibrium effort level in IJ,S. water! the average shrimp price
would have to be $1.25 per pound f' or zero rent to be achieved.  The brea].�
even price is $1. 25 r;!ther t lian ." 1 . 70, the act!r;!1 1973 price, because in
1973 the 2F<0,000 units of ef fort vielded less titan the expected catch due t<>
higher than no~ma I river dischat-g<- ! . However, since the uni t cost pr'o-
port ional to ef f or t ha» incr«;i»< d 60 percent » inc«] 97 3  8?43 to 8'389 i n
1975!!, an average shrimp pr i or» I S 1 . 95 i» r<: <t<r i r e<i to achieve open acces;,

8
An 3d I rlstlrtent mr<st I<e l!1;i !<' ! 11 cii«eris! i!'I ot!<ir T !<!!i i] to ef tort

so] ve for the $243 pri cc. rrn i t <it < t t or t .  :o»t »t rrt«d to rise and pr<il it
went from p<is itive, in th< t i r»t;i rrt <ir 1971, to ri< 8!I iv< in t Iie ]it r r r
part of 1973. T<ital < ost. I <ir t ir in<I!r»t r . iri 1973 w i», <in t ti<. avc rap
zero, to Eerl percent I 6 ss t Ilari t <t;i1 ! ev< ri<« ..L»»rrm! !i" t ot:-r I cost vs~
Five percent less than tora 1 rei <!nrr«rrrrd» iri« lan<1 in t» irer«base<; o-.
the est imr t~ d pr<i<i»ct i<»i 1 <rn<. t. i <iri  I'i~'rr rr 8!, I Ir«!rr i t c< st pr<'p< rt i !i.<1
to effr!rt »h<irii<i b< ad jrr»t< d by»rrhtr r<. r irig th«'<i't p!- >t!<irtiorirr]
catch from 95 percent <ii t ire v<11<l<' »1 »I!r imri I;rndr <! in 1'!7 I I  $118.6!
. 95-$47. ] = 6'!.  ! I;mr] ciir i<1 i!i<. 1!; t 1 cir r < x r t «1 i<i r . S.;,r t. r» in 19
  $65,6/2698 = S243! t<» it']<1 '!n <»t 1m<a«ii < ni t »»t tir<ip<ir t i<inn]
of I ort <it 8?43.



Present Value of U.S. Cost Due to Mexico's Extended Jurisdi=tion

in the Gulf of Mexico for Alternative Adjustment periods and
Product Prices  Assuming Equilibrium Effort at 260,800 I,'nit .-
and a Ten Percent Discount Rate.!

Table 9.

Ex-Vessel Price Per Pound

Years to

Adjust $'3. 00$1.70 $2.50$2.00

Million Dollars

4.6 6.95.5

8.6 12.8 15. 410.1

12.1 21,818. 014.3

15.2 18.0 27.422. 7

9equilibrium at 260,800 units of effort. If costs in 1966 are 70 per:ent
above the 1973 level  i.e., $413! the break-even shrimp price is SZ.06

per pound.

CONCLUSIONS

Since the latter part of 1973 the shrimp industry has experienced
considerable ex-vessel price variation and rapidly increasing cost.
Commercial fishing for shrimp in the Gulf was slightly better than a
marginal economic activity in ]973. Cost and return data for 1974 and
1975 indicate substantial economi<. losses in 1974 and the f irst. half

1975. Prof its were again made in che lat ter part of 1975 due to «n
increase in ex � vessel price.

9
Based on recent unpublished cost and ret<jrns data collected by the

senior author, inflation since 1973 to present has been approximately
60 percent. Th«», che uni t cost proport ional t o ef fort in 1975 w<n~]d
be $389 per «nit.

25

When the U. S. ef fort expended in Mexican waters is diverted to U. S.
waters  implying approximately 290,000 units of effort exerted in U.S.
waters!, the achievement of open access equilibrium without a reduction in
effort would require a price of $2.17 per pound of shrimp landed. Re<cnt]y
the average ex-vessel shrimp price received has exceeded this amount .,o the
adjustment process appears  for the moment! not to be a major con< em.
Also the three and one-half year phaseout will help buffer shrimpers
from an abrupt adjustment. Only if shrimp prices should fall  as in< eed
they could! or production costs rise disproportionately to product pri<ie,
would the adjustment. costs be substantial,



Table 10. Estimated Equilibrium Price far Given Levels of Ef fort,
Estimated Yield and Costs Proportional to Effort

Effort �000!Unit Cast

Proportional
ta Effort  r! 300290270 280260

243.0 1. 25 1. 331.311.291.27

291.6

�0%!

1,53 1. 56l. 51 l. 58

340.2

�0%!

1.72 1,831.801 . 771.74

388.8

�0%!

2. 082. 051. 98l.. 95 2. 01

413.1

�0%!

2. 06 2. 172.10 2.212. 13

437. 4

 80%!

2.222.18 2. 332.292. 26

485. 6

�00%!

2,462.41 2. 54 2. 582. 50

Percent increase over SZ43.

Given the present shrimp price and cost of prod»ctian situation,
it appears that adjustment to Mexico's 200-mile extcnderl jurisdiction
will not result in negative rent» for the U.S. F «1E shrimp fleet. Ad-
ditional evidence supporting this conclusion is the present backlog
of orders for new vessels. Clearly firm exit will not hc required to
"reestablish equilibrium". However, it sho»ld he noted that past U.S.
shrimping activity in Mexican waters has been by vessel.s land~ng their
catch in Southern Texas and Florida ports. An adIustment process may
be req»ired in these localized areas as certain firms might find it
economic to relocate their home base mor~ <tnt:rally.

26

In 1976 praduct price increased to even higher levels and landings
were normal as suggested by the yield equation, Thus it appears that the
U.S. G ulf shrimp fleet benefited from positive rent in 1976. Further,
this rent occurred during a period when virt»ally all of the catch was
from U.S, waters. That is, the U.S. Elect was denied access to Mexican
waters f.rom A»gust to December of 19/6 while the phaseout treaty was
being negotiated.  Hist.orically, approximately 52 percent of landings
from Mexican waters are harvested d»ring this period.!
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