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SUMVARY

South Carolina's climte
restricts marine shrinp
grom ng to one season of five
to seven nonths, which is only
| ong enough to produce one
crop per year. This is
considerably less than in the
Latin American and Southeast
Asian countries where two or
more crops are grown each
year. For South Carolina
shrinp producers to be
conpetitive and recover
capital cost, they nmnust
maxi m ze production during
this limted grow ng season.

The wutilization of
greenhouse enclosed nursery
raceways may be a viable
nmet hod of increasing the
growi ng season in South
Carolina. Post| arvae (PL) are
kept in nursery raceways until
they reach the juvenile stage
and are then transferred to
growout ponds. Experi nment al
research in South Carolina and
other states indicates that
nursery systens can inprove
the production (i.e. total
quantity of shrinp harvested
and average harvest size) of
shrinmp farns. Consequent |y,
the objective of this analysis
is to sinmulate the conparative
financial performance of a
growout shrinmp farm with and
W thout a nursery system in
South Carolina. The
hypot hetical shrinp farm
described in this report
i ncludes 24 ponds, each 1
hectare (ha) in size, located
on 31 ha of land near a salt
wat er source. The base
scenario for growout assunes a
stocking density of 80
postlarvae (PL) /m?, an
aggregate survival rate of

70%, shrinp harvested at an
average size of 17g, and an
ex-pond price of $4.95/kg. In
anot her scenario, the effects
of including a greenhouse
enclosed nursery system are
eval uat ed. The nursery system
is assuned to only supply
about 20% of the farms PL
stocking requirenents, and the
remaining 80% is directly
stocked. Survival rates are
assumed to be 80% in the
nursery phase and 75% in the
growout phase for an overall
aggregate survival rate of

60% Larger shrinps (x = 209)
are produced when a nursery is
utilized, fetching a price of
$5.10/kg. The effects of
alternative prices and
survival rates are examned in
four other scenarios.

The total initial
I nvestment in facilities and
equi pment to begin a P.
vannanei growout shrinp farm
with a greenhouse enclosed
nursery systemis $1.1
mllion. This represents a
$103,000 increase in
i nvestment from a facility
which only contains a growout
farm After the second year,
when the farm produces at full
capacity, the projected net
cash flow is $397, 000. Thi s
is a $56,000 per annum
i ncrease conpared to the base
case scenario W thout a
nursery system

The |o-year projected
modified internal rate of
return (MIRR) before income
taxes for the growout farm
wth the nursery system
18.9%, is marginally higher
than in the base scenario,
17.9% wi thout the nursery.
The projected net present



value (NPV) with the nursery
system $384,000, is also

hi gher than the base scenari o,
$259, 000. The internal rate
of return (IRR), NPV and MRR
were sensitive to changes in
the base case prices and
survival rates. However, in
all scenarios discussed in
this report, the IRR and MRR
are higher than the assuned
15% risk-adjusted cost of
capital.

G ven the marginal
increase in NPV when partially
stocking the growout facility
wth nursery derived shrinp,
it is questionable whether the
present nursery system is a
viable financial alternative
solely based upon increasing
aggregate yields and harvest
si zes. However, additional
financial analyses are needed
focusing on possible nursery
operation risks, nursery/farm
size economes of scale and
nursery effects on coping wth
PL supply risks. Under
conditions where PL supplies
are limted and/or are of
questionable health or
fitness, nursery systens nmay
be the only practical way for
temperate growers to reduce
ri sks associated with PL stock
avail ability.

| NTRODUCTI ON

In recent years, farnmed
shrinp production in the
United States has increased
substantially. In the 1993
season, the United States
produced a record crop of
farmrai sed shrinp,
approximately 2,500 netric
tons, 25% nore than the
estimated 2,000 tons in 1992
(Rosenberry, 1993). South

Carolina, wth one-fifth of
the nation's cultured output,
is the second |argest farned
shrinp producing state.

Commercial cultivation of
marine shrinp in earthen ponds
or inpoundments in South
Carolina is climtically
restricted to producing one
crop per year, over a five to
seven nonth period. This is
considerably less than in the
Latin Anerican and Sout heast
Asian countries where two or
more crops are commonly grown
each year. For shrinp
producers in tenperate regions
to be profitable, they
generally must cost
effectively maxim ze
production during this limted
growi ng season, perhaps by
I ncorporating advanced
techniques into farmng
oper ati ons. In addition, the
short w ndow of opportunity
for stocking coupled wth
limted supplies of healthy
postlarvae (PL) have forced
comrercial growers to stock
late in the season, reduce
stocking densities and/or not
stock any or all ponds in a
gi ven season. For exanple, in
1989, several SC farms had to
reduce planned stocking
densities and/or not stock all
their ponds due to an apparent
seasonal shortage of quality
PL (Rhodes et al., 1992).

The wutilization of
greenhouse enclosed nursery
raceways may be a viable
nmet hod of expanding the
stocking w ndow while
increasing the growi ng season
in South Carolina. PL are
kept in nursery raceways until
they are transferred to
growout ponds. Advantages of



nursery raceways conpared to
direct stocking of PL include
better control of predators,
nore accurate production
projections, less feed waste
(feed is generally the |argest
operating cost of a shrinp
farms budget), and increased
profitability (Samocha et al.,
1993A). |In essence, a
greenhouse enclosed nursery
facility may provide the
followi ng three advantages:

(1) The growout season may be
extended, allowing for the
production of [larger shrinps
or possibly tw crops per
year. (2) Proper stocking of
juveniles following a nursery
phase should increase survival
rates and inprove consistency
in estimating pond biomass
during the growout phase.

This can result in inproved
pond and feed managenent. (3)
The nursery could allow
producers nore flexibility in
stocking schedul es by taking
delivery of PL earlier in the
year (e.g. March and/or April)
and "stockpiling"” the PL in
their nursery facility.

Yet, there are potential
di sadvantages of inplenmenting
this type of intensive nursery
system Before water
tenperatures reach 20°C to
25°C, sea water tenperature
nmust be increased by sone
means in the nursery system
for operation. An intensive
greenhouse system is also nore
expensive to build than
regul ar outdoor nursery ponds
and a greater level of worker
skill is needed to maintain
and operate the system In
addi tion, high stocking
densities in raceways can
increase the probability of
massive nortalities due to

operating risks (e.qg.
equi pnent failures, etc.).

Research results on the
effects of nursery raceway
systens are contradictory.
Sanocha and Lawrence (1992)
concluded that an intensive
nursery raceway system
generally results in larger
shrinp and thus, greater
mar ket price and higher
revenue. In contrast, Juan et
al. (1988) concluded that
direct stocking of growout
ponds with PL and producing
one crop per year in southern
Texas is nore profitable than
using intensive raceway
systens and producing two
Crops per year. The
extrapolation of results to
South Carolina is questionable
given that Texas producers
generally have a |onger
growout season. Consequent |y,
given the advantages and
di sadvant ages of greenhouse
nursery systems, the objective
of this research is to conpare
the financial viability of a
growout shrinmp farm with and
W thout a nursery system in
South Caroli na.

METHCDS AND DATA

Growout Operation

Facility design and
equi pnent,  production
assunptions and mgjor
financial assunptions for the
growout operation are
di scussed thoroughly in
Sureshwaran et al. (1994). A
brief review is provided
bel ow.

The facility consists of
24 ponds [See Figure 1 in
Sureshwaran et al. (1994) 1,



each of 1 hectare in size,
constructed on a 31 hectare
farm that is |eased near a
sal twater source. Specific
pat hogen free (SPF) P.

vannanmei are used in this
study (Wban et al., 1992,
1993). It has been found that
use of SPF P. vannanei has
increased survival rates, feed
efficiency, production and
profitability for the shrinp

i ndustry (Carpenter and Brock,
1992, Jaenike et al., 1992).

The length of the growout
cycle is 5.0 nonths.
Aggregate survival is assuned
as 75% The risks associated
with growing shrinp include
nutritional and environnental
factors, such as poor quality
feed, poor water quality,
pollution, and |ow dissolved
oxygen. The risks of grow ng
shrinp are not exam ned in
this study. In addition, the
study does not account for
natural disasters such as
drought, hurricanes, etc.

A feed conversion rate of
2.0:1 is used. The harvest
weight is estimated using a
density dependent growth nodel
(Sureshwaran et al., 1994). A
before-tax discount rate of
15% and a planning horizon of
10 years is assuned. Initial
I nvestment starts in year 0,
first year output is 50% of
maxi mum capacity, second year
output is 75% of maxi mum
capacity and third year
overall production is at 100%
of capacity.

It is assumed that all
shrinp are produced for normal
mar ket sales, i.e., no live
shrinmp sales. These shrinp
are sold head-on (whole) to

i ndi vi dual s, rest aur ant
distributors, and wholesalers.
Prices for the base scenarios
are simlar to those that
prevailed in South Carolina
during 1993 for the estimated
harvest weights. Post-
harvesting |osses were set at
2% of total harvest.

Nursery System
Facility Design And Equi pment

The plan and operation of
the nursery system discussed
in Sanocha and Lawrence (1992)
provide the basis for the
present design. In general,
the hypothetical nursery
system consists of 4 concrete
raceway structures each 10
feet wde X 108 feet long in
size, constructed on land that
is available as part of the
growout operation (Figures 1
and 2). A 2-foot wal kway
separates each raceway.
Raceways are built to
alleviate conplications of

drai nage at harvest. The
forme are fabricated from
fiber nmesh concrete. Each

raceway has a center partition
and a water depth of 4 feet.
The bottom slope is 0.5
percent with a 5-foot deep
sunp at one end. The sunp
aids in the renoval of waste
from the raceways. A 58 feet
wide X 144 feet high gutter
connected greenhouse is
constructed to enclose
raceways.

An average water exchange
rate of 30% per day is
empl oyed with a maxi mum of 50%
per day. To punp the water
into raceways, 4 punps wth
flow ratings of 240 gallons
per mnute and 5 horsepower



(hp) mot ors are used. The
pumps allow for oxygen
injection, water circulation,
and filtration. One sand
filter per raceway is
required. Each will be

equi pped with top nounted
multi-port valves and wll
have the capacity of about 20
m?*/h for each raceway. The
sand filter is responsible for
filtering incomng sea water
as well as the raceway water.
It is assunmed that three phase
electrical wiring is used for
punps. The nulti-port valve
directs water from punp to
sand filter then back to the
raceway or to the sunp for
dr ai nage. An oxygen injection
system is used for aeration
when needed. The system
includes a liquid oxygen
storage tank, pressure
re'gulator, distribution system
pi pes and valves, oxygen
filters, oxygen flow neters,
and oxygen diffusers.

Equi prent required for
the nursery systemare: (1) a
hauling trailer for
transporting juveniles to
growout ponds; (2) 20
automati ¢ feeders: (3)
harvesting equipnent; (4)
al arm system and (5) an
Artem a hatching system It
is assunmed that all personnel
from the grow out operation
are enployed for nursery
needs. Equi prent required for
the nursery system already
available in the growout farm
are: (1) office trailer; (2)
truckss; and (3) harvest and
| ab equi pnent. The straight-
line depreciation nethod 1s
used for the growout and
nursery facility. It is also
assumed that this hypothetical
facility is not funded by debt

capital, i.e., no |oans. The
annual financial projections
for this facility are
generated using a spreadsheet
tenplate prepared by Applied
Anal ysis, Inc. (aaI), (Leung
and Row and, 1989). A
nmodified internal rate of
return (MIRR) fornmula was
added to the AAI original
tenpl at e. MRR is defined as
the interest rate applied to
negative project balances that
equates the final project

bal ance to zero. When
conpared to the internal rate
of return (IRR), MRR is a
better neasure of
profitability because the MRR
assunes that net cash flows
from all investnment projects
are reinvested at the cost of
capital while the |IRR assunes
that cash flows are reinvested
at the project's own IRR
(Brigham and Gapenski, 1990) .

Production Assunptions
Raceways w |l be stocked
at 12,500 PL/m® in early
Mar ch. All PL are stocked in
one day and harvested three
weeks |ater. The PL in the
nursery raceway system are
assuned to have a survival
rate of 80% and a feed
conversion rate of 2.0:1. The
feeding rates for dry feed
vary from 10% in the first
week, 12.5% in the second week
and 15% in the.third week. The
PL are fed dry feed from
stocking according to
consunption, and feed particle
size is adjusted according to
animal size. Artema nauplii
and frozen adult Artema are
offered as a supplenment to dry
f eeds.



Shrinp reared from PL
that are transferred from the
nursery system into growout
ponds are assunmed to have a
hi gher survival rate of 75%
during the growout phase and
reach a larger harvest size of
20g, when conpared with direct
st ocki ng. The nursery system
will supply about 20% of the
farms stocking requirenents,
and the remaining 80% is
direct stocked.

Maj or Financial And QOperating
Assunpt i ons

The major financial and
operating assunptions for the
nursery system are the
followmng: (1) price of PL
including transportation is
$10.00 per 1,000; and (2) the
cost of Artema, including the
hatchery system is $2,200 for
a 3-week period. O her
financial assunptions are
simlar to the growout farm
(1) a before-tax discount rate
set at 15% (2) planning
horizon is 10 years; and (3)
all values are neasured in
1994 dol |l ars.

Alternative Scenarios

The following six
scenarios are developed to
conpare the effects of
alternative survival rates and
ex-pond prices:

Scenari 0 S1A: Growout
Only - Stocking density
of 80 pPL/m?, direct

stocki ng growout survival
rate of 70%, harvest
price of $4.95/kg for 17g

shrimp.

Scenario S81B: Growout
with Nursery - Stocking

density of 80 PL/m?, the
nursery system supplies
20% of the farms
stocking requirenents,
nursery survival is 80%
and growout survival rate
of shrinp from nursery is
75%, harvest price of
shrinmp from nursery is
$5.10/kg for 20g shrinp,
growth, survival and
harvest price of direct
stocked PL are the sane
as scenario S1A.

Scenari 0 S2A: Growout
Only - Sane' as sia except
harvest price _decreased
to $4.70/kg.

Scenari o 8$2B: Growout
with Nursery - Sane as
S1B except harvest price
of directly stocked PL is
$4.70/kg and $4.90/kg for
shrinmp from nursery.

Scenario S3B: Growout

with Nursery - Same as

S1B except survival rate
during the nursery phase
is decreased to 65%.

Scenari o S4B: Growout
with Nursery - Sane as
S1B except survi val
rate during the nursery
phase is increased to
85%

Scenari 0s sSiA and SiB are
"base case" scenarios for
growout W thout and with a
nursery system

RESULTS

A base case scenario for
the P. vannanei growout
operation only (Scenario Sia)
serves as a reference point
for evaluating the inpacts of



alternative scenarios.
Scenario S1B is the base case
for a farm with a greenhouse
encl osed nursery system The
scenarios with the growout
operation only (S2a) and the
conbi ned growout and nursery
operation (S2B) eval uate the
i npacts of decreases in ex-
pond prices. Scenari os S3B
and S4B consider a 10%
decrease and increase,
respectively, in the nursery
survival rates.

The projected initial
investment in facilities and
equi pment  is approximately
$998,000 for the 24-ha P.
vannanei growout shrinp farm
W thout a nursery system
(Table 1). Equi pnent
conpri ses about 49% of this
cost. Land clearing and
construction costs account for
approximately 48%  The
operating cost in year 1 is
$0.38 mllion. Therefore, the
growout shrinmp farm w thout a
nursery system requires a
total initial investnment of
$1.38 nillion before any
revenue from sales is
recei ved.

A sinple, pro forna
annual income statement for
operating years three through
ten was generated for the P.
vannanei growout shrinp farm
W thout a nursery system
(Table 2). Projected annual
sales are about $1.11 nmillion
at full capacity, and total
cash operating cost is $0.77
mllion. Feed and PL
accounted for the |[argest
percentage of operating cost,
33% and 25%, respectively
(Table 2). Energy accounts
for 10% of the operating cost.

The ten-year (before
i ncome taxes) internal rate of
return (IRR) and net present
val ue (NPV) were projected.
The ten-year IRR is 21.5%
(Table 2), which is greater
than the discount rate of 15%
NPV in ten years is $259, 000.
The nodified internal rate of
return (MIRR) in ten years is
projected to be 17.9% (Table
2).

The estinmated additional
I nvestment in facilities and
equi pnment necessary to
construct a greenhouse
enclosed nursery system on an
exi sting shrinp growout
facility is about $103, 000
(Table 3) . The total
estimated initial investnent
in facilities and equipnent to
construct a growout shrinp
farm with a greenhouse
encl osed nursery system is
about $1.1 mllion. The
operating cost in year 1 is
$0.39 mllion. Therefore, the
growout shrinp farm with a
nursery system requires a
total initial investnent of
nearly $1.5 nmillion before any
revenue from sales is
received.

A sinple, pro form
annual incone statement for
operating years three through
ten was generated for this
shrinp farm with a nursery
system (Table 4). Proj ect ed
annual sales are $1.18 mllion
at full capacity, and total
cash operating cost is $0.78
mllion. Again, feed and PL
accounted for the |[argest
percentage of operating costs,
33% and 26%, respectively.
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Table 1. Summary of facility and equi pment costs for a

hypot hetical 24-ha (water area) Penaeus vannanei shrinp

farm without a nursery system in South Carolina, 1994.

ltem cost Percent* Usef ul
years
DEVELOPMENT  COST
Project Report $10, 000 20
Proj ect Manager 20, 000
Subt ot al $30, 000 3.0%

LAND CLEARING AND FACI LI TIES®

Land dearing, 3lha $85, 250 20
Pond Construction 180, 000 10
Seawat er Punps, 3 26, 955 10
El ectrical System 20,016 10
Discharge and I|ntake System 96, 000 10
Bui | di ngs 54, 000 20
Survey, Permits & Design 15, 000 47. 8% 10
Subt ot al $477, 221
EQUI PVENT
Harvest  Equi pnent $15, 000 10
Feed Storage Bins 36, 000 10
Paddl ewheel s 240, 000 5
Trucks/tractors 62, 500 20
Feeding System 40, 500 5
Power Equi pnent 11, 000 10
Punps 82, 800 5
G her 15, 000
Subt ot al $490, 300 49. 2%
TOTAL COSTS $997, 521 100. 0%
Total Cost Per Water Area: $41,563/ha

"Percent of total cost.

2Tt is assuned that the land would be | eased.
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Tabl e 2. Proj ected annual incone statement for operating years three
through ten and discounted cash flow analysis for a
hypot hetical 24-ha Penaeus vannanei shrinp farm wthout a
nursery system in South Carolina.

Item Val ue or Cost Percent?
(in thousands)

Projected Annual Sales $ 1,108
(223,910 kilograns at $4.95/kg)

Projected Annual Expenses

Post | arvae $192 25%
Feed 252 33
Ener gy 80 10
Land | ease 60 8
Labor 59 8
Sal aried Personnel 83 11
Cont i ngency 8 1
G her 3 3 4
TOTAL OPERATI NG COST: $767 100%
Operating Cost Per Kg: $3.43/kg
Projected Depreciation: 3129
Total Operating Costs with Depreciation: $897
Projected Net Incone Before Taxes: $211
Net Cash Flow
(Sales Mnus Total Operating Cost) $341
Net Annual Cash Flow Per Kg: $1.52/kg
DI SCOUNTED CASH FLOW ANALYSI S: 10 years
Net Present Value (dollars 000's) at 15% $259
Internal Rate of Return: 21.53%
Modified Internal Rate of Return: 17.86%

"Percent of total cost.
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Tabl e 3. Summary of additional facility and equi pment costs for a
greenhouse enclosed nursery system on a hypothetical Penaeus
vannanei 24-ha shrinp farm in South Carolina, 1994.

ltem cost Percent! Useful years
FACI LI TI ES
G eenhouse $41,352 10
Raceway Construction 28,000 15
Punpi ng 8,300 10
Q her 4,916 80.3%
Subt ot al $82,569
EQUI PVENT
Li ners $6,848 10
Feeders, 20 2,000 5
Sand Filters, 4 1,600 10
Transfer Trailer 2,500 10
Punps 4,140 10
Qther Equipnent & Materials 3,140 10
Subt ot al 20,228 19. 7%
TOT" COSTS . $102, 796 100. 0%

'Percentage of total operating cost.



Energy accounted for 10% of the
operating cost. Tot al annual
cash outflow is $0.780 mllion;

the average operating cost is
$3.33/kg (Table 4). The
wei ghted, average selling price
is $4.99/kg.

The projected ten-year MRR

is 18.9% (Table 4), which is
great er than the before-tax
di scount rate of 15% The
projected NPV in ten years is
$384, 000. The IRR in ten years
is projected to be 23.7%  Thus,

the inclusion of a greenhouse
enclosed nursery system m ght
modest |y increase the

profitability of a 24-ha shrinp
farm in South Carolina.

The profitability of the
syst ens was conpar ed under
alternative scenarios (Table 5).
As expect ed, when price
decreases, the profitability of
shrinp farmng decreases. As iIn
Scenario S3B, a decrease in the
nursery  survival rate to 65%
wi || reduce overall
profitability below that of the
non-nursery base scenario, SI1A.
Scenari o S4B shows that an
increase in the nursery survival

rate? substantially i ncreases
the overall profitability.
DI SCUSSI ON
Relative to the investnent
in -'a growout facility, the
i ncl usi on of a gr eenhouse

encl osed nursery system required

a marginal increase in the
initial investment in equipnment
and facilities. There were also
sone increases in PL and energy
cost conponents of operating
expenses. Labor costs were not
increased in this anal ysi s
because it was assumed that the
same staff would operate both
the raceways and the growout

oper ati on. This assunption is

11

debatable if nmuch of the farnls
staff tinme is used in the off
season for repair and

mai nt enance tasks related to

t he growout operation.

In the base scenario,
growout survival was
hypot hetical ly projected
75% for ponds stocked with
nursery juveniles as conpared
to 70% for direct stocked
ponds. In addition, the
proj ected growout harvest
of nursery shrinp was 20g
conpared to 17g for directly
st ocked PL. These projected
increases in harvest size and
survival rate of the nursery
shrinmp from the growout ponds
resulted in an overall increase
in projected harvest bionass
and in total annual revenues
(sales). Potential nanagenent
advantages (e.g. inproved feed
managenent) associated wth
stocking of juveniles were not
addressed in this study.

to be

Si ze

Expected production
benefits need to be considered

relative to additional

operating risks associated wth
nursery systens. For exanpl e,
transferring conmerci al

quantities of juvenile shrinp
from raceway tanks to outdoor
earthen ponds during warm
weat her nmay cause significant
nortality. There are also
significant nortality risks
associated with the operation
of an intensive nursery system
None of these risks were
analyzed in this study.

Econom es of scale were
not considered, therefore the
results of this study nay be
nore beneficial to large scale
producers than small producers
(e.g. less than 10-ha farns).
In addition, expanding the
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Tabl e 4. Projected annual income statenent for operating years
three through ten and discounted cash flow analysis for a
hypot heti cal 24-ha Penaeus vannanei shrinp farm with a
greenhouse enclosed nursery system in South Carolina.

[tem Val ue or Cost Percent?
(in thousands)

Proj ected Annual Sal es

177,000 kilograns at $4.95/kg $876
59,000 kilograms at $5.10/kg 301

Total Sales $1,177
Proijected Annual Expenses
Post |arvae $202 26%
Feed 254 33
Ener gy 80 10
Land | ease 60 8
Labor 99 8
Sal aried Personnel 83 11
Cont i ngency 8 1
G her 33 4
TOTAL OPERATI NG COST: $780 100%

perating Cost per Kg.: $3.33/kg.
Projected Depreciation: $139
Total QOperating Costs with Depreciation: $919
Projected Net Income before Taxes: $258
Net Cash Fl ow 397
(Sales Mnus Total Operating Cost):
|
Net Annual Cash Flow per Kg.: $1.68/kg.

DI SCOUNTED CASH FLOW ANALYSI S: 10 years
Net Present Value (dollars 000's) at 15% $384
Internal Rate of Return: 23.65%
Modified Internal Rate of Return: 18. 90%

Percentage of total operating cost.
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Tabl e 5. Di scounted cash flow analysis for the alternative
scenarios for a hypothetical Penaeus vannanmei shrinp farm
with and without a nursery system in South Carolina.

Scenari os NPV (8) I RR (%) M RR (%)
Scenario S1A $259, oo00* 21.53% 17.86%
Scenario S1B $384,000%* 23.65% 18. 90"
Scenario S2A $ 45, 000 16.19 15. 39
Scenari o S2B $170, 000 18. 96 16. 75
Scenari o S3B $258, 000 20.91 17. 65
Scenari o S4R $511, 000 26. 30 20. 03

* Base scenari o0sS.

Scenario S1A: Growout Only - Stocking density of 80 PL/m?,
di rect stocking growout survival rate of 70%, harvest price of
$4.95/kg for 17g shrinp.

Scenario S1B: Growout W th Nursery - Stocking density of 80
PL/m?, the nursery system supplies 20% of the farm s stocking
requi rements, nursery survival is 80% and growout survival rate
of shrinp from nursery is 75%, harvest price of shrinp from
nursery is $5.10/kg for 20g shrinp, growth, survival and
harvest price of direct stocked PL are the same as scenario
S1A.

Scenario S2A: Growout Only - Sane as S1A except harvest price
decreased to $4.70/kg.

Scenario S2B: Growout With Nursery - Same as S1B except
harvest price of directly stocked PL is $4.70/kg and $4.90/kg.
for shrinmp from nursery.

Scenario S3B: Growout with Nursery - Same as S1B except
survival rate during the nursery phase is decreased to 65%

Scenario S4B: Growout With Nursery - Same as S1B except
survival rate during the nursery phase is increased to 85%
NPV = Net present value before taxes.
IRR = Internal rate of return before taxes.
MRR = Mdified internal rate of return before taxes.

Before-tax discount rate is 15%



scale of the nurse system to
supply a major portion of
juveniles stocked in the
growout ponds was not exam ned.
Al so, various opportunity costs
were not evaluated (e.g.
mar ket abl e securities, etc.).
As previously discussed,
one of the potential advantages
of a nursery system is allow ng
a producer to stockpile PL
before they are needed for
st ocki ng growout ponds.
Moreover, if supplies of PL
become tighter in the future
seasons and/or PL health and
fitness are not assured,
nursery systems nmay beconme the
only practical way for SC
producers to reduce these PL

supply risks. The financi al
"trade-of f" between reducing PL
supply risks vs. operating
risks of stockpiling PL was not
examned in this analysis.

CONCLUSI ONS

The long term viability of
the South Carolina shrinp
farm ng, anong other factors,
depends on the ability of its
producers to incorporate new
techni ques, particularly those
wth the potential to inprove
production during a limted
growi ng season. Sone believe
t hat greenhouse encl osed
nursery facilities may offer
such an opportunity to the
producers. Consequent |y,
conparative financial
performance of a growout
operation with a greenhouse
enclosed nursery system was

t he

evaluated in this study. The
projected, before taxes MRR
for a hypothetical P vannamei

growout shrinp farm wth a
greenhouse enclosed intensive
nursery system was 18.9%, only
slightly greater than the
estimated 17.9% MRR for a

14

growout shrinp farm w thout the
nursery system Gven this
small increase in profitability
when partially stocking a

3r°‘”°ut facility with nursery
erived shrinp, it is
questionabl e whether an

encl osed greenhouse nursery
system is a viable financial
alternative solely based upon
increasing aggregate yields and
harvest si ze.

Addi tional financial
anal ysis on the costs and
benefits of shrinp nursery
techni ques for penaeid shrinp
farms working in locations wth
a limted growing season is
needed. Future analyses should
focus on possible nursery
operation risks, nursery/farm
size considerations® and
nursery effects on coping with
PL supply risks.



Figure 1 Schematic Diagram of Raceway System
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Figure 2 Schematic Diagram of Greenhouse Enclosure
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This is calculated by dividing projected total sales,
$1,177,000, by total harvest, 236,000 Kkg.

Data from earlier experimental studies indicate that survival
rates averaging up to 95% are possible in the system
(Sampbcha et al., 1993A).

For exanple, could a nursery system inprove the conparative

profitability and reduce businesses risks of a small marine
shrimp farms (e.g. <12 ha) in South Carolina?



