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ABSTRACT 
A preliminary financi al analysis of 

hlghland marine shrimp firming in 
coactal South Carolina w1a prepared 
uaing a microcomputer financial model. 
Thia detet1Z1.inistic model wao used to 
analyze the financial performance. of a 
hypothetical 176-acre coa.mercial shrimp 
far. consisting oI two 12-pond units 
vith each pond 7. 3 acre• (3.0 ha) in 
water surface . Using 198S as the first 
year. the financial analyaia included 
projections of initial capital 
inveatcient. the payb1ck period. net 
operating income. and the first lD-year 
after-tax internal rate of return (IRR) 
for one crop per year with no nursety 
eyatem. The expected cultivation 
approach would include tho d.irect 
atocking of postlarval Pacific white 
1hricp, Penaeus vannamei , at S0, 000/acre 
(123,5000/ha) , water exchenge rates 
averaging 5- 101/day, lieited peddl...,htel 
eeration end suppleaental feeding with a 
dry commercial retion ( .. e Stokes. et 
!!· • 1986) . Major baat acenario 
aeeWDptionc include land leased et 
.S70/ecre (.$173/ha). an 1nnu1l inflation 
rite of 3%. final harveated size of 18g 
(36-40/lb beadltsa), a hHds-off shrimp 

market price of $4.00/lb ($8.82/kg) , and 
the initial seed coat of $18/1 ,000. 

Using the base •Ctnario, which 
includes a 7S% annual aurvival rate to 
barveat and yield of 935 lba/acre (1 , 048 
kg/ ho) of htadlua abrillp harvested , the 
IRR would be 14%. The di•counted 
paybeck period at 10% would be nearly 
eight years for the initial investaent 
in equipment and construction. If land 
ic not leased but purcha1ed at an 
average cost of $2,600/acro ($6 . 422/ha) , 
the IRR decline• to two percent. 

When land ia lea1ed, the aenaitivity 
analy•i• indicates that the 10o-year 
projected IRR is aore reapon•ive to 
cbaoa•• in shrimp (output) prices and 
annual aurvival rate• then input prices 
for postlarvae. bulk feed and lea1ing. 
In the 65% to 75·1 survival rate range . 
the projected IRR averagea a 0.8 
percentage point change for every one 
percent change in the aurvivel rate . A 
one percent change in tho ehrimp 
(output) price reaulted in a 0.9 
percentage point change io the projected 
IRR. In contrast, the projected IRR 

l 

changed less than 0.2 percentage points 
for every one percent c hange i n 
poatlarvae. feed and lea•ing input 
prices. 

Projected initial investment costs 
per area . excludi,ng land coats and 
operating capital , would be slightly 
lower than those estimated for a 
148-acre Te:z:a• ehrimp farm. Due to 
economies of scale, the proj ected IRR 
for a seai-inten.e:ive ehrillp fara in 
South Carolin• would be expected to 
increase with the •iz• of the fara. 

Based upon the senaitivity analysis, 
opportunities to i..lllprove 1briJap farming 
profitability will depend upon improved 
yields . increasing the final harvest 
•i~e . and/or securing higher ahrimp 
prices. Intensive ahrillp culturing 
techniques indicate that higher yields 
reeult in increaaed gro•• revenues per 
area. The grow-out of two crops/season 
with headstart:ing nuraery ayete:as and 
polyculture with .olluacan apeciec (e.g. 
Craaeostrea virsinica) aay al.eo be 
coc:aercially feasible techni ques for 
improv~ng the profitabi l i ty ot a shrimp 
farming enterpri10. The coaDercial 
feaaibility of these te.chniquea and 
others needs to be investigated. 

INTRODUCTION 

South Carolina curreAtly ha• over 
69,000 acres of im.pounded wetlands. 
representing 14-16% of the total 
wetlands in the state. Although most of 
these are managed for waterfowl , up to 
20% of the existing i.mpoundm~nte may 
have &Olne potential for marine shrimp 
culture (Sandifer and Bauer. 1985). 
However. current environmental 
regulations and policie1 place 
aignificant restriction1 on elteration 
(e.g • • eubdividing into aaall ponds) of 
the•• iapoundmentc for high denaity 
(i.e. greeter than 20, 000 poatlarvae/ha) 
•tocking vitb hatchery-reared postlarvae 
(Whetacone , n . d.). Moreover , existing 
environmental regulation• aake the 
con•truction of ncv wetland impoundments 
for shrimp culturing very unlikely 
(Sandifer and Bauer , 1985) . end i t is 
unlikely that construction of new 
impoundments for shrimp farming would be 
economically practical. 



Beaide5 the developaant of 
cocsercial shrimp cultivation with 
cciet ing i.mpoundmeota. current research 
•t the Waddell llariculture Center (I/MC) 
noar Bluffton. South Carolina . indicates 
that yields of 2,210 lba/acre• (2,480 
kg/ha) (whole animals) can be obtained 
vith semi-intensive stocking densities 
in highland pond• (Stoke• , .!! al. , 
1986). (In thio report , •ny initial 
po•tlarvae (PL) •tocking density in a 
grov-out pond between 20 .000 PL/acre and 
100.000 PL/acre will be cooaidered 
"•eai-intensive•). In addition to the 
ohriap culturing technology being 
developed at the WMC. other factors may 
be conducive to the development of 
highland shrimp farming in coaatal South 
Carolina. i ncl ud ing the availability of 
undeveloped or agricultural l$nd near 
brackish water sources (e.g. creeks and 
waterways) . a regulatory environment 
that ia relatively conduciv• to 
aquaculture development. and a shrimp 
market distribution infreatnicture (e.g. 
freetera. packing: bouaea. etc.) 
aeaociated with South Carolina'• ahrilcp 
trawler fishery. 

The purpose of tbia report vas to 
prepare a preliminary financial analysis 
of semi-intensive shrimp culture in 
coestal South Carol ina in anticipation 
of baaic information need• by the 
private sector. Since the major users 
of tbia report are expected to be 
aquaculture eotrepreneura and private 
inveators. the an&lyaia e•phaaizes the 
aeaaure:ment of return on iaveateeot 
(i.e •• the int.emal rate of return). 
Kor·eover. information froa financial 
1enaitivity analyses can be useful i.n 
identifying controllable coat• which 
11.ight be reduced via reaearch. The 
reaults of this analysie are compared to 
other studies . but no attempt has been 
made to evaluate the desirability of 
aea.i-intensive 5hrimp faraina in South 
ca~olina. The deairability of investing 
tiae. •oney and other reaourcea in any 
co.aercial enterprise depend• upon aaoy 
factors {e.g •• inveat .. nt alternatives. 
life-style preferences. etc.). In 
addition. the hypothetical ahrimp farm 
u1od in this report m.ay not con1titute 
tho optimal design. and the 
specifications provided are not intended 
to be utilized as an actual design 
model. 

2 

ASSUMPTIONS ANO METHODS 
HYfothetical Facility 

The shrimp farm analyzed consists of 
two . 12-pond units with each pond 
avenging 2. 97 h" (7 .35 ecru) of 
a·urface water (Fig. 1). Each pond would 
have a dimension of approximately 244 m 
(800 ft. ) by 122 • (400 ft.) with an 
aver1ge water depth of 3.8 ft. Thia 
bypot hetical design include• levees with 
the folloring specification•: the 
perimeter diveraion ce.n•l hu 1.5: 1 side 
alopeo on the back side (dry aide) and 
2.S:l aide slopes on the front •ide {vet 
aide) vith a six foot top (crown). The 
interior dikes have 2.S z 1 1ide 1lopec 
and both sides have 12 foot top• to 
eccommodate travel. The pond bottom has 
a gentle slope of 0.2 ft./100 ft . to 
f.acilitete drainqe tovard the harveat 
buin. 

Thia hypothetical water ayatea vou1d 
include tvo 60 boraepower axial f lov 
pu.ap units cap.able of delivering 10. 000 
gpm baaed on a total dyn .. ic head of 17 
tt.. l'be water would be derived fro• an 
e1tuarine creek and pumped into a 
Httling basin and then gr• vity-fed into 
diatribution canals . P1aahboard risers 
would be used in both the intelte pipe 
end harvest basins in each pond. The 
lateral drainage canal• are de1igned for 
a lOS water exchange per 18 hour• with 
dr•inage pipes capable of dra ining each 
pond within 24 houra . 

Production Te.chniguea and Yield• 

Production technique• are baaed upon 
thoae reported by Stokeo , .!,!; !!· • (1986) 
at the Waddell Hariculture Center near 
Bluffton. South Carolina. u1ing 
h•tchery-re.,red poetlarvae (PL) of the 
Pacific Ocean white ahriap apecies. 
Peneeua vannamei. Survival rate• 
•Cteding 90% in 0.1, 0.25 and 0.5 ha 
•P•rimental pond• and lwrveat y:Utlda 
ever•ging 2.210 lb/acre (2,477 kg/ha) of 
whole animals were reported (Stolt.ea. !!. 
al., 1986) fro• an init ial otocking 
di'naity of 120,000 PL/ha (48,583 
PL/acre). Pond mana.geaant practices 
included flushing and paddlewheel 
aeration as needed. Supple1D8ntal 
feeding of a dry coao.ercial ration was 
done with a feed conv1r1ion ratio 
atarting at 2.5:1 and declining to 
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2.1:1. Hirono (1984) has reported an 
annual aggregate survival rate of 84% 
for an Ecuadorian •hrimp fara u•ing a 
nur·sery 1yatem. but oo aeration. We 
estimate that a semi-intensive 
commercial shrimp farm as described in 
this report ahoUld be eble to average a 
survival rate of 751 ueing an aeration 
systu and supple.mental feeding. 

The headless yield is assumed to be 
about 631 of the whole weight, which is 
the beadle•• yield uoed by the U.S. 
Department of Coa:u:ierce for converting 
whole ahrimp to rav. ahell-on be•dless 
shrilllp (n-psoo, 1984). The fina1 
beadle•• aarket ai%e of the shrimp was 
assumed to be relatively uniform at the 
36-40 1hrimp "tails" per pound ~•rket 
c l ass a .1 reported by Stokes , .!!. !l·, 
1986 • 

Financial Analysis and Cost BatiAates 

Coste vere estimated from several 
source1. including average statewide 
costs (U.S.O.A., 1985) , used equipment 
dealer•, equipment •&nufacturer• and 
other aquaculture enterprises in the 
U.S.A. Aaauaing an overall pW11p 
efficiency of 66%, the elec trical power 
consumption per pump was est imated to be 
53 kilowatts with pump operation time at 
10 bro/doy for 130 doyo , including the 
initial filling of th<t ponds. 
Electricity consumption for paddlevheel 
aerator• vas set at 2.4 kwh per 
paddlewheel for 120 daya operat ing 
12-hrs . /day. B.e.aed upon the diacuasion 
with power companiea in the coaacal area 
during 1985 , a rate of $0. 07 per kvh was 
estimated. 

Totel salary figure for a ma.na,ger 
and two technician• in the first year 
was set at $74, 100 , which include• 20% 
for payroll t .axea and insurance • 
Seasonal labor associated vith pond 
management, feeding and harvesting was 
estimated at 720 man-daya (5,760 hours 
at $5.00/hr). Shrimp packing coota , 
which u1ually involve the deheading and 
packaging, were aet at $0.30/lb. 
(heado-off yield) . 

Conatruction coate are based upon 
estimate• of water control system• 
material• (Appendix A), levee 
coastruction, ezcavation , and pu.ap inlet 
const.ruction. It vaa aasuaed that soil 



conditions would be acceptable for 
constnicting the levees from the 
material excavated from the canals and 
pond bottoms . Consequently. earth 
moving costs were based upon an 
estimated 3j0.400 cubic yards at a cost 
of $1.00/yd • 

Other materials and equipment not 
directly associated with the pond system 
included feed blower. feed storage bins. 
tractor . paddlewheel aerators 
(one/pond). and a hervesting treiler 
with a fish pWDp (AppeDd.ix A). The feed 
storage bins e re necessery to store bulk 
quantities of dry commercial ration. 
especially during the last three months 
of grow- out when weekly feed 
requirements for a 176-acre systea could 
exceed 35. 000 lbs. A harvesting trailer 
with a fish pump capable of pumping out 
a harvest basin was included to reduce 
harvesting time and labor costs . 

Projected income statements were 
generated on a microcomputer software. 
Advanced VisiCalc. us i ng an Apple IIe 
microcomputer. The discounted cash flow 
analys is used in calcul.ating the 
internal rate of return (IRR) was 
calculated with the initial capital 
investment occurring at the beginning of 
the period and series of cash flows 
occurring at end of each period (Table 
1). Any new or other capital 

improvements occurring afte~ the initial 
investment are treated as cash 
disbursements occurring at the end of 
the period. Depreci.ated equipment waa 
given no market value when replaced. 

Equipment . pond construction and 
other capital expenditures were treated 
ass. 10 or 19 year propertiea based 
upon current Internal Revenue Service 
deprec i ation rules under the Accelerated 
Cost Recovery System (ACRS) (Teble 1). 
No investment tax creait (ITC) treatment 
was used. Moreover. the Tax Refora Act 
of 1986 repealed the ITC for property 
placed in service after 1985. The 
average marginal taz rate wa• set at 30% 
even though tax rates for incorporated 
businesses can be lover or higher 
depending upon net income. In general. 
the various tax treatments used iD thi• 
analysis· were conservative and are not 
intended to represent the optimal 
treatment under current atate and 
federal taz codes in 1985. 

Base Scenario 

The base scenario tor this analysis 
was predicated on optimal management 
conditions with declining PL input 
prices and constant (not inflated) 
shrimp prices (Table 2). Discussions 
with pe.naeid hatchery managers in the 
U.S.A. and Latin America indicate an 

Table 1 . Major financial analysis assumptions for a hypthetical semi­
intensive marine shrimp farm in South Carolina. 

Financial Analysis Aasumptiom 

Depreciation Treatment: Accelerated Cost Recovery System, 5,10 and 19 
year properties 

Income Tax Rate: 30% 

TYJ?e of Capital: 100% equity 

Investment Tax Credit: None 

Cash Flow in IRR & NPV: Initial investment at beginning of first year and 
cash flows (future returns) occur at the end of 
each year. 

Inflation Rate: Three percent annually compounded 

Land Leasing Cost: SlO/acre ($173/ha) 

4 



Table 2 . Major operating assumptions and base scenario for a hypothetical 
semi-intensive marine shrimp farm in South Carolina. 

Major Operating Assumptions 

Species: P.enaeus vannamei 

Stocking Density: SO,OOO/acre(PL5 - PL10) (123,500/ha ) 

Harvested Size: 18g (36-~0/lb •tails") 

Average Tail Yield: 63% 

Feeding Ratio: 2.5 declining .1 per year to 2.1 

Base Scenario 

Survival Rate: 75% (PL grov-out) · 

Headless Yield: 1st Year: 875 
2nd Year: 910 
3rd-10th Year: 

lbs/acre (981 kg/ha) 
!bs/ac.re (1,020 kg/ha) 
935 lbs/acre (1,048 kg/ha) 

PL Cost: $18/1,000 declining 10$/;yr. with a minimum of 
$12/1,000 

Feed Price: $0.20/lb. ($0 .44/ha) 

Packing a Heading Price: $0.30/lb ($0.66/kg) 

Electricity: $0.07/kwh 

Shrimp (headless) Price: 

expectation that PL prices for ~· 
vannamei will decline during the next 10 
yesr·s as the number of commercia.l 
hatcheries expands. In addition. the 
market (output) price (heads-off) of the 
cultured ehrimp in this hypothetical 
enterpri ae was set at $4.00/lb 
($8.82/kg). Although this price is 
$0.53/lb higher than the average South 
Carolina e:xvessel price for 36-40 count 
white shr:t.p in October, 1985 (SCllKRD , 
1985) , current experience indicates that 
white shrimp cultured in the U.S.A. is 
usually sold for prices significantly 
higher than that received for trawler 
caught shrimp. This price differential 
may be due to sever•l factors. including 
direct wholesale purchases by large 
buyers (e.g. supermarkets) and quality 
preferences for farmed shrimp (Hollin 
llnd Griffin, 1985). 

$4.00/l b ($8.82/kg) 

s 

RESULTS 

Initial Capital Invest~ent 

The init ial capi tal for the 
construction and f irct year operation of 
a semi- intensive shrimp farm was 
estimated (Table 3). The construction 
of levees and canals ("Pond 
Construction") comprised 29% of the 
initial investment (Te.ble 3). 
Collectively. construction and equipment 
costs comprised about 59% of the initial 
investment. Projected operating capital 
for salaries. wage& . PL purchases. feed 
and other operating ~penses constituted 
4ll of the initial investment . 

Projected construction cost for a 
pond aystem (excluding pUlllpa) is 
$2,780/..cre (Tllb le 3) . The i ni tial 



investment for all construction and 
equipment is $3,850/acre (Table 3). 

Projected AnnUal Income 

For the base scenario (see Table 2), 
PL and feed expenses (Table 4) are 
projected to constitute 27% end 21%. 

respectively. of total operating 
expenses in the first year of 
operation. With the projected decline 
in PL cost (see Table 2). PL expenses 
would decline to 20% of total expenses 
by the sixth year (Table 4). Other 
majo r cash operating expenses include 
salaries. wages and electrici~y. 

Table 3. Summary of estimated initial investment (excluding land cost) for 
a 176-acre hypothetical marine shrimp farm constructed in South 
Carolina. 

Item 

Pond Construction 
(330,400 yd' @ 1.00/yd') 

I.and Smoothing 
(230 A G $420/A) 

Water Control System 

Total Pond System Cost•: 

Sea Water Pumps, 2 

Paddlewheel Aerators, 26 

Harvesting Trailer & Pump 

Office Trailer 

Other Equipment & Construction 

Subtotal 

Operating Capital ** 

Total Init ial Investment in Year One 

·Additional Investment in Year Six••• 

Total 
(x $!, 000) 

$330.4 

96.3 

62 . 4 

$489.1 

34.0 

27.3 

15.0 

15. 0 

97.3 

$677. 7 

$464.5 

$1,142. 2 

$64.0 

$/acre $/ha 
\Water Surface) 

$1,880 

550 

350 

$2,780 

190 

ISO 

90 

90 

550 

$3,850 

$2, 640 

$6, 490 

$360 

$4,630 

1,350 

870 

$6,8SO 

480 

380 

210 

210 

1,360 

$9,440 

$6,500 

$15,990 

$900 

*Cost of pond construction, land s•oothing and water control system. 

••includes cash for required deposits and cash reserve. 

***Pump inlet reconstruct ion , truck, paddlewheels and other equipment . 
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Table 4. Projected inco•e stateaent for a hypothetical 176-acre se•i-intensive 
aarine shriap faTa in coastal South Carolina. 

l "K>-Acre Seml.-lnta\sive l'arine ~Fann in $QJth QroU,. 
Ten (10)-Year Projected Incme Statemmt 

Years Projected 

m::ua:m> S1IIDf' Yilll6 PfR Am:: 1st 2rd 3rd 
Yield/acre, llead8-off l\iwds: 875 910 935 
Yield/acre, lleab-m l\iwds: 0 0 0 

~. 
9riJlp 
Other 

$ 617.5 6\4.0 661.6 

TOtlL~: $ 617.5 6\4.0 661.6 

llIR8'.:J' Cl9A'lllC ~. 
!Wt l8nae $158.8 $142.9 $128.6 
FertWzer 1.8 1.8 1.9 
Feed 122.5 122.7 12).8 
9'rimp~ 46.3 47.7 49.1 

'IUtll.: $329.4 $31.5. 1 SJ:X).4 

ODD F.Xl'El&S: 
Sel.ories, , .. g & Tectnl.c:Wd $74. 1 $16.3 $78.6 
l!l.ectrld.ty 19.4 ll:>.O ll:>.6 
W!ee Labor 28.8 29.7 3'.l.6 
I...s~ 16.1 16.5 17.0 
Depredat:ial 73.7 a:J.4 83.2 
lnu'1n:e 6 .0 6.2 6 .4 
Profeasl.aio1 Fees 10.0 4.1 4.2 
l..tcen9M & Thxes 5.0 5.2 5 .3 
Vehicle 3.1 3.2 3. 3 
~Ea;pa ..... 8.0 4.1 4.2 
ll:nl & (kher ~ 11 . 1 13.8 14.2 

TOtlL $255.2 $2fi8.4 S)Jil.6 

1000. Cl9A'lllC EXPEJGS: $584.6 $583.5 $566.0 

NET Cl9A'lllC nm£: $3'.l.O $(:1).5 

nm£ TAXES 3'.lt of abow>: $9.9 $18. 2 

Dm£ ArnR TAXES $23.l $42.4 

Under the bue •cenario, the 
projected tot.al operat ing expenses would 
reach a ainim.ua in Yaar Six (Fig. 2) . 
Projected operating expenees would begin 
increeoing after the s ixt h year (Fig. 
2) , generally due to the expected 
effects of moderate i nflation on 
aalariea . packing and other expenses. 

Proj•cted total operating expenses 
par acre follow the above pattern. 

$93.6 

$28.l 

$65.5 

7 

4th 5th 6th 7th &:h 9th 10th 
935 935 935 935 935 935 935 

0 0 0 0 0 0 0 

(In "llnanls) 
661.6 661 .6 661.6 661.6 661.6 661.6 661.6 

661.6 661.6 661.6 661 .6 661.6 661.6 661.6 

(In 1l'oJsems) 
$115. 7 $105.8 $105.8 $105.8 $105.8 $105.8 $105.8 

1.9 2.0 2.1 2.1 2.2 2.2 2.3 
110.3 110. 3 110.3 110.3 110.3 110.3 110.3 
50.6 52. l 53.7 55.3 57.0 58.7 60.4 

$278.5 sm.2 $271.9 $273.5 $275.2 sm.o $278.8 

(In~) 
$81.0 $83.4 $85.9 SIB.5 $91.1 $93.9 $96.7 

21.2 21.8 22.5 23.2 23.9 24.6 25.3 
31. 5 32.4 33.4 34.4 35.4 36.5 '51.6 
17.S 18.1 18.6 19.2 19.7 ll:> •. 3 ll:>.9 
79.8 n .3 36.0 38.2 35.4 33. 3 33.3 
6.6 6.8 7.0 7.2 7.4 7.6 7.8 
4.4 4.5 4.6 4.8 4.9 5.1 5 .2 
5.5 5.6 5.8 6.0 6. 1 6 .3 6 .5 
3.4 3.5 3.6 3.7 3.8 3.9 4 .0 
4.4 4.5 4 .6 4.8 4 .9 5.1 5.2 

14.6 15. 1 15.5 16.0 16.5 17.0 17.5 

~.8 $272.9 $237.6 ~.7 $2149.2 $253. 5 S2f0.l 

W.S.3 $543. 1 $9:)9.4 $519.3 $524.4 $53'.l.5 $538.9 

$113. 3 $118.5 $1.52.2 $142.4 $1'51.2 $131.1 $122. 7 

$34.0 $35.6 $45.7 $42.7 $41.2 U).3 $36.8 

$79.3 $83.0 sm;.6 m.1 $96.0 $91.8 $85.9 

reaching a winj••• of $2.890/acre 
($7 , 140/ha) in Year Six (Pig . 3) , 
preceded by a aaxiaaa in Tear One . 
$3 ,320/ecre ($8. 200/ha). Total 
operating expenses per pound of headless 
•hrimp cultured 9ttained a maximum i n 
Year One end a minimum i n Year Six (Fig. 
4). Net operating income is projected 
to reach e minimum i n the firat year of 
operation and a c.axi.mua i n Year Siz 
(Fig . 2) . Net operating incoe>e per acre 
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Pig. 2. Projected annual totnl expense~ and net income before taxes (base 
scenario) for a hypothetical 176-acre semi-intensive marine shrimp 
far11 in coastal South Carolina. 

follow• the •ame pattern (Fig . 3). Net 
operatin.g income per pound hervested 
(heada-of f) peek• in Year Six at 
$0.92/lb ($2.03/Jr.g) and de<:lines to 
$0.74/lb ($1.63/kg) by Ye.r Ten (Fig. 
4). 

Pro1ected Payback Periods 

Tho payback period (PP) and the 
discounted payback periods (DPP) for the 
baae econario a.nd variations in selected 
variable• were projected (Table 5). The 
projected PP for the base sc:enerio i.a 
nearly •ix years and the DPP at 10% is 
7. 7 year• (Table 5). At lover survival 
rate• or ahriap prices compared to the 
baae 1cenario. the PP and DPP increase 
(Table 5). A one percentage point 
decreaae in the survival r&te in the 75% 
to 70% rariae vill result in a 0.3 year 
incree•e in the projected DPP vhen 
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d iacouated at 10% (Table 5). Ia 
contrast. a one percentage point 
increue in the ma.rvival rate in the 7SI 
to 80% range will result in nearly 0.4 
ye.er decreue in the projected OPP 
(Table 5). 

Senaitivity Analysis 

Using the IRR es a meaeure of 
profitability. the effects of 
one-variable changes on the baee 

·scenario were ex&J11ined {T~le 6). 
Projected input prices for PL and bulk 
feed were varied (Table• 7 and 8). The 
projected feed cooveraion ratio ••• alao 
varied (Table 8). A one percent ch•n&• 
in PL prices results in only a 0 . 1 
percentage point change in the projected 
I1Ul (Table 6) . If FL pri.c:eo otart at 
$18/1,000. but are decreaaed five 
percent per year instead of 10%. the IRR 
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Fig. 3. Projected annual total cost per acre and net income before taxes per 
acre and net income before taxes per acre (base scenario) for a 
hypothetical 176-acre semi-intensive marine shrimp farm in coastal 
South Carolina. 

decline• about 1.5 percentage points 
(Table 7). The project ed IRR changes 
about O. 2 percentage points for every 
one percent change in feed costs (Tsble 
6). 

The projected survival rate and 
output (market) price for headless 
s hrimp were also altered relative to the 
base scenario (Table 9 and Table 10). 
The projected IRR changes nearly one 
percentage point for every one percent 
change in shrimp pr ice. In the 75% t o 
65% survival rate range (Table 10) , the 
proj ected IRR decl ines nearly 0 . 8 
percentage points for every one percent 
decrease in the survival rate. An 
incr ees:e in the surviva l rate to t he 80% 
and 85% level increases the projected 
IRR 4.3 and 8.4 percentage points . 
respectively (Table 10). 
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The projected IRR averages only 
about a 0 . 02 percentage point change for 
every percent change in the leasing cost 
of land (Table 6) . In contrast , if the 
land i s purchased and not leased. the 
projected 10-year IRR undergoes a major 
decline (Table 11) . The projected IRR 
in the $3 , 800/acre to $2, 200/acre 
purchase price range never exceeds four 
percent (Table 11). 

The combined effect of changes in 
shrimp prices and survival rate on the 
projected IRR was generated (Table 12). 
At $3.50/lb or less, the projected IRR 
was less than six percent regardless of 
the survival rates (Table 12). In 
contrast . if t he survival rate wa.s 65% 
or greater and the shrimp price at least 
$4.00/lb, the projected IRR was always 
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Fig . 4. Projected annual total cost per pound (heads-off) and net income 
before taxes per pound (base scenario) for a hypothet ical 176-
acr e semi-intensive marine shrimp farm i n coastal South Carolina. 

greater than three percent (Table 12) . 
For a high survival rate (i.e. 80% or 
greater) wi th the shrimp pri ce st l east 
$4.00/lb, the projected IRR was 18% or 
greater (Table 12). 

DISCUSSION 
Projected Payback Periods 

The proje<:ted payback period (PP) 
indicates that the initial investment 
under the base scenario asswnptions 
woul d be reached in about five years 
(Table .5). In contrast. the discounted 
payback period (DPP) at 10% woul d be 
nearly eight years for the base scenario 
(Table 5). It is suggested that 
potential investors in aquaculture 
ventures use the DPP as a financial 
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e.nalys i s tool to either replace or 
supplement the PP method. The PP aetbod 
ignores the time value of money 
(Bhandari. 1986). The DPP coosider·s the 
time value of money while measuring 
relative liquidity of a given project. 

Cost and Return Comparisons 

Using a highland culturing system 
with 79 ac res (32 ha) of water surface. 
Sandifer and Bauer (1985) eotiJllated that 
the init ial investment in a 
semi-intensive 30,364 PL/acre (75 , 000 
PL/ha) farm would be $1,650/acre 
($4,081/ha), ezcluding land cooto. 
Initial costs a re estimated to be higher 
for the system described here partly 
because Sandifer and Bauer (1985) 
included no land smoothing coats, lower 
stocki ng denoi t ies (75,000 PL/ha), and a 



Table 5. Projected payback period (PP) and discounted payback period (OPP) 
for the base scenario and changes in selected .variables for a 
hypothetical 176-acre shri•p fann constructed in South Carolina . 

Variable: OPP 
Surv iva l Rnto pp 10\ 20\ 

85\ 3.8 yrs. 4.9 yrs. 8 .3 yrs . 

80\ 4.3 yrs. 5.8 yrs. E 

••75\ 5.8 yrs. 7. 7 yrs. E 

70\ 10 yrs . 9.7 yrs. E 

62. 1\ E E 

Shrlme Pr ice 

$5.00/lb. 2.9 yrs. :; . 5 yrs. 4.5 yrs. 

4.50/lb. 3.6 yrs. 4.6 yrs. 6.8 yrs. 

.. 4.00/lb. 4.9 yrs. 7. 7 yrs. E 

3.49/lb. 10 yrs. E E 

E-Excoods tho first 10-year period. 

"Tho discounted payback period (OPP) Is defined as the period 
requi red for the initial investment to equal the discounted 
value of projected cash inflows . 

•• Ba,se scenario. 

lover capaciey water exchange •ystem. 

Excluding land coeta and operating 
capital . projected i nitial investment 
coat• per area (water aurfaco) for a 
••Iii-intensive shrimp farm i n South 
Carolina ($3.850/acre, Tabla 3) were 
lower than $4. 250/acre ($10,500/ha) for 
a 120-acre Tez:aa shrimp farm (John e t 
~ •• 1983) but significantly bigber-.h&n 
projected by Hollin and Griffin (1985), 
$2, 970/acre ($7 , 340/ha), for a 500-acre 
fana in Tezas. 

Proj ected total operating costa per 
area cultured were also •ignificantly 
lower in South Caroline than those 
projected by Huans • .!! al., (1984) for a 
120 acre (grow-out) Texa• farm, 
$3,620/acre ($8,940/ha) to $4 ,740/acre 
($11 ,720/ha) using varioua stocking 
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atrategies. In our analyaia , net 
operating income before taxea ranged 
from $187/acre ($463/ha) to $865/ecre 
($2, 136/ha) . Huang, .!! al., (1984) 
projected a net return before taxes 
ranging from $9.70/acre ($24/ha) to 
$1,750/acre ($4, 311/ha) when 
polyculturing !• atyliroatrili and !· 
vann .. ei in the first year. ~or a large 
500-acre ahrll:p fani, Holl in and Griffin 
(1985) reported a $1 , 290/acre 
($3, 193/ha) net return in tho !irat year 
of op•rat ion in Texas . 

A comparuon of the projacted IRR 
for South Carolina to other states is 
diff icult because of several factors , 
includ i ng culturing technique• (e.g. 
headatarting with nurseries , etc.} and 
farm aize. As others have reported 
(a.g. Griffin, .!! &·, 1985) aignificant 



Table 6. Sensitivity of the projected 10-year Internal rate of return (IRR) to changes in 
in production variables for a 176-acre hypothetical shri•p fani constructed in 
South Carolina. 

Average, Absolute Change 
in the IRR for a One Per-
cent Change ln a given 

Production Variable Data Source Range Variable 

Postlarvae Cost Table 7 $20-$14'' 0.10\ 

Feed Price Table 8 $0.16-0.24/lb 0.16\ 

Shriap Prices Table 9 $4.50-3.50/lb 0.94\ 

Survival Rate Table 10 75\-65\ 0. 77\ 

Leasing Cost Table 11 $120-40/acre 0.02\ 

•Range used in calculating absolute change in IRR. 

"Pt cost wh.ich declines 10\/year and reached a •lnillull of $12./1,000 (see Table 7). 

Table 7 • Internal rate of return (IRRJ vs. projected marine shrimp (P. vannamei) 
postlarvae (PL) costs (do l lar/thousand) 1br a hypothetical f76-acre---­
semi-intenslve shrimp farm in South Carolina. 

PL Stocking Density: 50,000/acrc (123 ,500/ha) 

First Year Annuat •• IRR 
PL Cost• Price Change Minimum (First 10 Years) 

$18.00 (No price change) $18.00 8.5\ 

18.00 -5.0\ 12.00 12.3\ 

20.00 -10.0\ 12.00 12.5\ 

• ••18 .00 - 10.0\ 12.00 13.8\ 

18.00 -10.0\ 10.00 14.5\ 

16.00 -10.0\ 12.00 14.9\ 

14.00 - 10. 0\ 12.00 15.8\ 

• Post larvoo costs include estimated shipping expense~. 

•• Projected annual rate of decline in PL costs. 

• •• Base scenario. 
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Tab l e 8 . Projected annua l feed and feed conversion ratios costs vs . the pro­
jected interna l rate of return (IRR) for a hypothetical 176-acre 
semi-intensive shrimp farm in South Carolina. 

Projected Feed Costs 
($/lb) 

$0.26 ($0 . 57/kg) 
0.24 ( 0. 53/kg) 
0.22 ( 0. 49/kg) 

•0.20 ( 0 .44/ kg) 

0. 18 ( 0 . 40/kg) 
0.16 ( 0.35/kg) 
0.14 ( 0 . 31/kg) 

Feed Conversion Ratio 
!st yr. 2nd yr. 3rd yr. 

2. 5 
•2. s 
2. 5 
2. 1 

No Change 
2.4 2. 3 
2. 3 2. 1 

No Change 

•Base scenario. 

4th-10th yr. 

2 . 1 
2.0 

Projected IRR 
(!st 10 years) 

8.8\ 
10.5\ 
12. 2\ 
13.8\ 

15 .3\ 
16.9\ 
18.4\ 

Projected IRR 
(!st 10 years) 

11.8\ 
13.8\ 
14. 5\ 
14.7\ 

Table 9 . . Projected internal rate of return vs. projected shrimp prices 
(heads-off) for a hypothetical se"ni-intensive 176-acre shrimp 
farm in South Carolina. 

Projected Shrime Prices 
($/lb . j 

Projected IRR 
(!st 10 years) 

$5 .00 (Sll.02/kg) 33.5\ 

4.50 ( 9. 92/kg) 24.1\ 

• 4.00 ( 8.82/kg) 13.8% 

3.50 ( 7. 72/kg) 0.5\ 

3.49 7. 68/kg) 10-year Payback Period 0 

3.10 ( 6. 83/kg) - 20 . 5\ 

• Base scenario . 
13 



economies of size can be captured 
compared to initial investment cost both 
by i ncreas i ng the size of the farm 
and/or ponds . Hanson . et al •• (1985) 
projected that the IRR for~ 247-acre 
Texas shrimp farm using 9.9 acre (4 .0 
.ha) ponds woul d be nearly nine 
percentage points higher than for a 
148-acre farm. Based on their data for 
farms larger than 247 acres . the IRR 
increases about 0.4 percentage points 
for about every 25 acre increase i n area 
(Hanson.£.! al •• 1985). Consequently . 
the IRR for a semi-intensive shrimp farm 
in South Carolina would be expected to 
increase with the size of t he farm. 

Table 10. Projected i nterna l rate of return (IRR) vs . projected white shrimp 
(Penaeus vannamei) post larvae survival i n grow- out ponds for a 
hypothetical semi- intens ive 176-acre shrimp farm in South Carolina. 

Projected Survival Rate • Headl ess Yi e ld/Area 
(3rd- 10th Year) 

IRR 
(1st 10 Years) 

8S\ l,OS9 lb/acre (I, 187 kg/ha) 22 . 2\ 

80% 997 lb/acre ( 1, 118 kg/ha) 18.1\ 

**75\ 93S lb/acre ( 1,048 kg/ha ) 13.8\ 

70\ 873 lb/acre (979 kg/ha) 9 . 1\ 

6S\ 810 lb/acre (908 kg/ha) 3. 6\ 

62.1\ 774 lb/acre (868 kg/ha) 0\ 
( JO-Year Payback Per iod) 

60\ 748 lb/ac re (839 kg/ha) -2. 9\ 

SS\ 686 lb/acre (769 kg/ha) - 11. 8\ 

*This is the projected surviva l rate attained i n Year 3. In Year 1, the pro­
jected survival is five percentage points less than above projected rate and 
two points less in Year 2. 

Note: Based on the maximum experimental yield about 1460 lb/acr e (headless) ~ 
as reported by Stokes, et~ (1986) , the projected IRR would r~ach 48\. 

14 



Table II. Projected land costs vs. the internal rate of return ( IRR) for a 
176-acre semi - intensive marine shrimp farm in South Carolina. 

PURCHASED LANO : 

Projected Purchase Price * 
(S/acre) 

$3,800 
3,600 
3,400 
3,200 
3,000 
2,800 
2,600 
2,400 
2,200 

Projected Leasing Price 
($/acre) 

$120 
100 
80 

··10 
60 
40 

LEASED LANO 

Projected IRR 
(1st 10 years) 

- 1.6\ 
- 1.0\ 
- 0. 5\ 

0. 1\ 
0. 7\ 
I. 3\ 
2.0\ 
2. 7\ 
3. 5\ 

Projected IRR 
(1st 10 years) 

12.0\ 
12.7\ 
13.4\ 
13.&\ 
14. 1 
14.8\ 

* Land purchased or leased is assumed to be 30\ larger than the 
total cultured water surface (i .e. 176 acres). 

** Base scenari o 

Table 12. Projected internal rate of return vs. projected survival rates and 
ptojected shrimp prices (heads-off) for a hypotheti cal semi - inten­
sive 176- acre shrimp farm in South Carolina. 

Projected ShrimE Prices Projected Survival Rate 
CS/lbJ 85\ so\ 75\ 70% 65\ 60\ - -
$5.00 (SI I. 02/kg) 42.9\ 38.2\ 33. 5\ 28 . 5\ 23.4\ 18.0\ 

4.50 ( 9.92/kg) 32. 9\ 28 . 6\ 24.1\ 19.5\ 14. 5\ 9. 1\ 

• 4. 00 8.82/kg) 22 . 2\ 18.1 \ 13.8\ 9. 1\ 3.6\ - 2.9\ 

3.50 ( 7. 72/kg) 9. 9\ 5.5\ 0.5\ -5 .5\ - 14. 1\ <-20\ 

3.10 ( 6.83/kg) - 3. 9\ -10.0\ -20.5\ <-20\ <-20\ <-20\ 

*Base scenario shrimp price. 
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Sensitivity Analysia 

The sensitivity analysis indicates 
the projected IRR is aore sensitive to 
relative changes in ahrimp (output) 
prices and survival rate than variable 
input prices (i .e. poatlarvae and 
feed). For example, a one percent 
increase in the projected feed price 
would reduce the projected IRR about 0.2 
per-centage points (see Table 6), while a 
one per·cent decrease in the aurvival 
rate would result in a 0.8 point 
decline . nearly four tiu1 the feed 
price effect on the projected IR!t. 11te 
influence of survival rate and shriop 
prices· on the projected OPP i• also 
apparent (Table 5) . If the survival 
rate decreases to 70i. the OPP 
(discounted 10%) increeteo by two 
years. The OPP declines about three 
yeara if the average shrimp price 
increases SO.SO/lb. compared to the base 
•cenario (Table 5). 

In this analysi1. the projected IRR 
v11 aost sensitive to china•• in shri=.p 
prices. A one percent change resulted 
in n•••ly • one p.:r:c;:•nl•~• p1,,1i.r1t change 
in the projected IRR (Teble 6) . 
Hiatorically . seasonal adjuated 
wholesale U.S. shrimp prices have 
undergone cajor fluctuation• (Adams end 
ProchHlui , 1985) , including a major 
d°""ward trend in the 1983-85 period 
(Pig . 5) followed by a price increHes 
in the first half of 1986 (Vondruska , 
1986) . If this pattern continues. 
shriap aales in South Carolina would 
elao be expected to fluctu•t• 
accordingly (Rhodes, 1984). 
Unfortunately. pottntiel price 
instability, coupled with perhaps 
variable survival and growth rates 
influenced by weather conditions (e.g. 
temperature . wind. rainfell, ttc.) 
conatitute external and generally 
uncontrollable factors. If vi~ed as 
uncontrollable factor·• · th•y increase 
th• riakiness in ahri.ap fanaing by 
incr•••ing the potential veriability of 
•xpected future returna. 

Risk Conaiderationa 

The decision to inveot in shrimp 
farmina has some signif icent inherent 
ri1ka (e.g . shrimp price fluctuations) 
like moct commercial enterprise• (Weston 
and Brigba.m, 1978}: therefore, potential 
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inveators need to couider the influence 
of riak on sbriap fuw,iJ>g 
profitability. Although the aodel used 
in thia report: can analyze the effects 
of altering different varieblea. the 
model is still determini1tic: 
consequently, it does not attempt to 
limulate the stochaatic variable• (e.g. 
variability in prodvction between ponds, 
probability of burricene daaaae. ahriap 
price fluccuations, et.c.} in the contert: 
of riak evaluation. 8.anaon, et al •• 
(198S) has comp•red the projected 
after-tu IRR for culturina ! · 
atYliroatria fro91 both a deterainiatic 
and a stochastic model. For a 2.47 acre 
(100 ha) hypothetical •hriap fer>1 in 
Tez•• uaing 9.9 acre (4.0 ha) pond•, the 
determinietic model generated en 
efter-tez IRR of 15.9%, but the 
atocbaatic model's IRR waa 6.2 
percentage point• lover. Conaequeutly. 
when uaa.ining a urine ahriaip faraina 
venture in the United Stat••• aix 
percent aight be conaidered et leaat aa 
a preliainary riak preaiua to be 
combined with the inveatora• weight..S 
lov risk or riak-free rate of return. 
Tho roquired r4te of roturn (RRR) on 
thia type of investment can be viewed •• 
having two component•: 

RRR=r+p 
where r is the long-tera riaklea1 rate 
of return, and p is • pre.aiwa for riak. 
For example . if a group ol i.nveatora can 
collectively obtain a 10-year projected 
IRR of eight percent on their capital 
efttr t .aes at a relatively lov riak 
level. then the RRR for tbet group aight 
be 14% (8% + 6%). 

Reaearch Needs 

Aasuming the 1enaitivity analysis 
result• for survival ratea are a rough 
proxy for the projected ef fecta of 
changing yields , the profitability of a 
•hri»p fana can be significently 
incr·ta•ed by increasing totel arosa 
aelee , but it au.st be done in a aanner 
vbere the incre.ae:ntal ine:reue in a&lu 
ezceeda the increaental coat• of 
iaproving sales. Recent reaearcb in 
South C.rolina (Sandifer, .!! .!!.· , 1986) 
auggeated that yield can be increased by 
atocking PL'• at higher den•itiea (e.g. 
182,000 PL/sere) coupled with more 
inten1iv1 pond management. Preliainery 
data indicates a si.gnificant i .ncreaee iD 
phy1ical yield a.od, more ~porta.ntly , a 



higher gros& r:evenue per area c:oapared 
to aeai-intensive culturing techniques. 
With a ai.aulated stocking denaity of 
100,000 juvenile (1 grea) per acre 
(247 ,000/ha) , Hollin and Criffin (198.5) 
projected a I RR ranging from 9% to 23% 
for s urvival r at es fro• 50% to 80% i n a 
40-acre Texas intensive shrimp far111. 
Intenaive shrimp faraing methods may 
hold promise in other atatea . but 
iDCrtlH.ntal va.riable coat• aaaociated 
vi th •ore intensive cul wring technique 
need to be a.na.l.y~ed for South Carolina . 

In addition to attempting to 
increaae grocc ea.lea by increaaing 
phyeical yield for one crop, it may also 

be poaaible to i.Dcreaae annual gross 
revenues by culturing tvo crop• in one 
grow-out season using a nuraery system. 
Uaing a headstarting nuraery, Hollin and 
Criffin (1985) projected a 10-year IRR 
of 23% with t wo crops/year. However , 
Wyban , ll !!.· (1986) projected a 20-year 
IRR of only two percent tor a 
hypothetical two-crop Texaa 1hrimp farm 
u1ing a nursery ayatea. 

Another possible approach to 
improving gross revenue• aay be the 
•elective seining of ... 11 ahriap io the 
grow-out poods during aummer aonths for 
bait ealee. Wboleaale price• of 
$3.00/lb. for frozen shrimp (whole) bait 

Wholesale White Shrimp Prices, 3 6- 40 Heads-off Count 
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Fig. S. ~verage monthly wholesale prices in Now York for 36-40 count (heods -off) 
U.S. Gulf of Mex ico white shrimp, 1981- 86. 
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have been observed in South Carolina . 
Perhaps &elective harvesting might also 
improve the harvest size of the shrimp 
in the fall. Incre~ental costs 
associated with seining for bait shrimp 
markets include additional harvesting 
labor , processing and distribution 
costs. 

Increasing gross sales through 
obtaining higher shrimp prices is 
probably limited by several factors, 
including the commodity nature of shrimp 
market i ng and growing availability of 
high quslity. cultured isnported shrimp 
from Latin America , especially Ecuador 
(Shrimp Notes , .!!!£_. , 1985). As 
previously mentioned . U.S. cultured 
shrimp seem to currently command a 
significant price preinium in the United 
States. The magnitude and stability of 
this premium will probably depend upon 
the ability of U.S. farms to develop 
pr-ofiteble market niches. Successful 
market "niching" depends upon the 
ability of the small firm to have an 
unique advantage over larger producers 
and for the market niche segment 1 s 
potontial cal•g to h• too ga•ll to 
attract larger firms (Kotle r , 1980) . 

Besides incrementally altering costs 
and revenues for culturing shrialp . the 
culture of molluscan scedstock like hard 
clams (Mercenaria mercenaria) during 
t ime periods when the grow-out ponds 
(Stevens . £! !.!· , 1985) are not being 
used for shrimp culture might also 
improve shrimp farm's total 
profitabilty. Moreover. the polyculture 
of shrimp and oysters (i .e. Crassostrea 
virginica) might also improve a shrimp 
farm's total gross revenues with only a 
minor increase in equipment and 
operating costs. The com1r1ercial 
feasibility of culturing hard clams , 
oysters or other molluscan species on 
marine shrimp farms in South Carolina 
needs to be analyzed. 

S UMMARY AND 
CONCLUS IONS 

1. A preliminary financial analysis of 
a hypothetical 176-acre highland marine 
shrimp farm in coastal South Carolina 
using leased land had a projected 
10-year IRR of 14%. If the land is not 
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leased but purchased at an average cost 
of $2,600/acre ($6,422/ha), the 
projected IRR drops to two percent. The 
discounted payback period at 10% would 
be nearly eight years with leased land. 

2. With leased land , the projected IRR 
is more responsive to changes in shrimp 
(output) prices and grov-out survival 
rates than input prices for postlarvae, 
bulk feed and leasing. For every one 
percent change in the survival rate or 
shrimp price, the projected IRR changes 
nearly one percentage point. In 
contrast, the projected IRR changed less 
than 0.2 percentage points for every one 
percent change in postlarvae, feed and 
leas ing input prices. 

3. Excluding land costs and operating 
capital. the projected initial 
investment costs per acre (water 
surface) for a 176-ac re semi-intensive 
shrimp farm would be similar if not 
lower than 148-acre Texas shrimp farm. 
However. the IRR for a semi- intensive 
shrimp farm in South Carolina would be 
expected to increase with the size of 
the form. 

4. Because the microcomputer model in 
this report is deterministic, it does 
not simulate stochastic variebles which 
affect the riskiness inher ent in shrimp 
farming. Based upon other work (i.e. 
Henson. et al., 1985), it is suggested 
that pote;ti81 inves tors assign at least 
a six percent risk premium when 
evaluating the 10- year after tax IRR for 
a shrimp farming venture in the United 
States. 

5. Based upon the sensitivity analysis, 
opportunities to improve shrimp farming 
profitability will include improving 
yields . increasing the final harvest 
size. and/or securing higher shrimp 
prices. Preliminary results wi th 
i ntensive shrimp culturing techniques 
indicate that higher yields result in 
increased gross revenues per area. The 
grow-out of two crops/season with 
headstarting nursery systems and 
pol yculture wi th other species (e .g. 
oysters . herd cla.ms) may a l so be 
commercially feasible techniques for 
improving the profitability of a shrimp 
farming enterprise. The commercial 
feasibility of these approaches and 
others needs to be investigated for 
South Carolina. 
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Appendix A. Accelerated Cost R~covery Syste• (ACRS) depreciation schedule for 
hypothetical 176-acre se•i-intcnsivc aarine shriap fat'll in coast al 
South Carolina. 

Projected ~ Schedule: 
(Firse Ten Years) 

I lf>.kre Seai-Intenslve !mine 9riq> f.,. in South Olrolina 

Years Projected 
lsi: 2rd 3rd 4th 5th 6th 7th 8th 9th 10th 

l~Y&IR m:mn r: (Jn 'DnlseMs) 
Lard cl~ $4al/ac:re: $96.3 0 0 0 0 
Pood oonstru:tion $1.00/cu.yd 33).4 0.0 0.0 o.o o.o 
'IOl'AL $426.7 $0 $0 $0 $0 

MYS lleprec.iation $37.6 $15.8 $32.4 $29.4 $26.9 $24.3 $22.2 $l0.1 $17.9 $17.9 

10-Y&IR Pl(ffJ(If: 
DJJce etab:IJj-Man $55/acre $6.3 
Tnl1le.- 15.0 0 0 0 0 

"IUW. $21.3 $0 $0 $0 $0 

MYS Depredation $1.7 $3.0 $2.6 $2.1 $2.l $2.l $1.9 $1.9 Sl.9 $1.9 

5-"l&IR Pi(ffj(j I : (Jn 'Dnsnls) 
Seer.et«" F\Jq>s, 2 $'.34.0 $0 $0 $0 $0 
Iba:• ~ Tra1ler & l'\Jq> 1!5.0 0 0 0 
Puq> Inlet 10.0 $10.3 
\<eter Control Strutures 62.4 0 0 0 0 
Fence, borbcd "1re 2.6 
~ F.quipnent, I 5.0 
Feed Storage bin, 2 9 .0 0 0 0 0 0 0 
&at & Trailer 3.S 3.6 0 0 0 0 
IS- F.quipnent 4.0 4.1 0 0 0 0 
1'nlct« "1th • ies 12.0 
lllddl""1eel • 2 II'. 26 v .. 3 0 0 0 0 15.4 0 0 
'I'ndal. 1-<al 10.0 10.3 0 0 0 0 
/llV c)'Clm 2 5.0 0 0 0 0 0 0 
Leb Fqdpmrt 3.0 3.0 0 0 0 0 

~- 3.0 3.0 0 0 0 0 
9>0P Fqd pnt'nt 3.0 3.0 0 0 0 0 
Of£1ce fqlipoent 10.0 0 0 0 0 
Hlaoellaneous fqlipimt 10.9 11.3 0 0 0 0 

'IUl'AL $229. 7 $0.0 $0.0 $0.0 $0.0 $64.0 $0.0 $0.0 $0.0 $0.0 

MYS lAlpredation: $'.34.S $50.S $48.2 $48.2 $48.2 S9.6 $14.1 $13.4 $13.4 $13.4 

21 



Appendix B. Discounted cash flow analyses (base scenario) for a hypothetical 176-
acre semi·intensive marine shrimp farm in coastal South Carolina. 

Net Present Value & Internal Rate of Return Aml.ysis 
S.C. lllrine 91Iinl> Farm N:res: 176 
(Fi:rst Ten Yeers) Hectares: 71 

Yeers Projected 
Pre-Operating !st 3rd 4th 5th 6th 7th 8th 9th 10th 

Cash Souroe: (In Tu:iusards) 
Equity $1,142 
loan 
Ilepreciatioo $73.7 $8!).4 S83.2 $79.8 $77.3 $30.0 $38.2 $35.4 $33.3 $33.3 
Net Ircaie After Thlces 23.1 42.4 65.5 79.3 83.0 1C6.6 '1J. 7 96.0 91.8 85.9 
I.and Sole l.e!l'I P.ecla18tion o.o 

Total: 

Disburserent: 
I.and Purcrose 
~ting Capital 
O:nstra:.tial b:paces 
Equip:eit Purd"'9eS 
loan Payment (Principal) 

Total llisburoonents: 

$1,142 $96.8 $131.7 $148.8 $1~.I $100.2 $142 .. 6 $137.8 $131.4 $125.1 $119.2 

$0.0 
464.S 
426.7 
251.0 

0.0 

$0.0 

$0.0 
o.o 

$0.0 

0 
0 

$0.0 

0 
0 

(In 1ln&sands) 

0 0 
0 0 $64.0 0 0 0 0 

$1,142 $0.0 $0.0 $0.0 $:).0 $0.0 $64.0 oo.o $0.0 $0.0 $:).0 

ro.o $96.8 $131.7 s148.8 $1S'1.1 s100.2 s78.6 $137.8 $131.4 s125.1 s119.2 

$:) $97 $229 $TT7 $536 $fB7 $775 $913 $1,045 $1,IJO $1,28J 

Initial InY<!Sbnent: $678* After Tux Dls::ru>t Rate: xi.cm Net Present Value: $ -I«> 
After Tax Internal Rate of Return: 13. 771. 

* Initial 1nvestm!nt used in cal 011 •ting t:he 1RR & NPV does not include '~ting Capital". The IRR & Nl'V """" 
calo•lated using the ''let Ulsh Flow'' at the crxl of eech period. 
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Appendix C. Microcomputer assU111ption table (base scenar i o) for a financia l model of a 
hypothetical 176-acre semi- int ensive garine shrimp farm i n coastal South 
Carolina . 

Total ICtm- Surface ~: 176 
Ten Ymrs Projected 

AS&M'IIOiS: ~ 2Dd 3rd 4th S<h 6th 7m 8cb 9th lekh 
l'axl Sets Mdod in O=enc Yeor: 2 0 0 . 
l'axls per SK: U U U U 12 U U U 12 12 
l'axl Slle, kns ( 2. 98 1-e): 7 .35 7.35 7 .35 7.35 7.35 7.35 7 .35 7 .35 7 .35 7 .35 
Total ~ of ll:nl Sets: 2 2 2 2 2 2 2 2 2 2 
Added Acree( 71.42 1-e): 176.4 o.o 0.0 o.o o.o o.o o.o o.o 0.0 0 .0 
Total ,._. of ll:nb: 24 24 24 24 24 24 24 24 24 24 
Total Ac:ree( 71.42 1-e in Yr. 1): 176.4 176.4 176.4 176.4 176.4 176.4 176.4 176.4 176.4 176.4 
i:.n Cale:, $/ace( $7,410/l-e): $3,CX:O $3,CX:O $3,CX:O $3,CX:O $3,0ll $3,0ll $3,CX:O $3,0ll $3,CX:O $3,0ll 

. i--.. Cale:, $/A(, $172.9/ha)i $10 $10 $10 $10 $10 $10 $10 $10 $10 $10 
i:.n - · aa-< 92.S 1-e):* 229 0 0 0 0 0 0 0 0 0 
l'Wcml: ~: IClll: IClll: IClll: lClll: IClll: IClll: IClll: IClll: IClll: laJI: 
!Want l\u:d •: Cl% Cl% Cl% Cl% Cl% Cl% Cl% Cl% Cl% Cl% 
l:.n ~. ocns: 229 229 229 Z29 Z29 229 229 Z29 Z29 22il 
i:.n l\u:d '• .aw: 0 0 0 0 0 0 0 0 0 0 
O.lblc Yards Pwr Sot: 165,m 165,m 165,m 165,m 165,m 165,m 165,m 165,m 165,m 165,m 
Total O.lblc Yards Added: m,i.ro o o o o o o o o o 
rmer.c Rote far Cub n _, o.ai o.ai o.m o.m o.ai o.m o.at o.ai o.m o.ai 
Inflerim Rote, 0-V-nt•!/yr: 3.Cl% 1Cl3.Cl% 103.at 103.at 103.Clt 103.Clt 103.CK 103.Clt 103.Clt 103.0: 
labor Rote~ $5.00 $5.00 $5.00 $5.00 $5.00 ss.oo $5.00 $5.00 ss.oo $5.00 
St«!d"C a.a $/ l,CX:O $18.00 $16.20 $14.58 $13.U $U.OO $12.00 $12.00 $12.00 $12.00 $12.00 
fL llemlty, l,OCOll-e: U3.5 123.5 123.S U3.S U3.S U3.5 123.5 U3.5 123.5 U3.5 
fL Domity, l ;OOllocre: SO.O SO.O SO.O SO.O SO.O SO.O SO.O SO.O SO.O SO.O 
Feal Coots, $/lb ( $>.44Ulc;): $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 $0.20 
- Roc1o z.~ 2.4 Z.J 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
Fen:W.zior. $/lb ( $0.551J1ca): $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 $0.25 
Fen:il1Jl!r Reri.o, lb/acre l.Q l.Q l.Q l.Q l.Q l.Q l.Q l.Q l.Q l.Q 
Fllcld,. Qa, $/lb: $0.ll $0.ll $0.ll $0.3) $0.3) $0.3) $0.ll SJ.ll 9J.3) SJ.3) 
~ n.,. per s...m: 130 130 130 130 130 130 130 130 130 130 
-... lbrs per Day: 10 10 10 10 10 10 10 10 10 10 
II/ O,....,....m pr ~: 53 53 53 53 53 53 53 53 S3 S3 
Electr.l.d.t:y. $/llfi: $O.Q7 $0.010 $0.010 $).071 $).071 $).071 $0.071 $).071 $).072 $).012 
.._. Sbe, g (I.a-_, 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.Q 18.0 
.._. Sbe, g (>hole _,, 10 10 10 10 10 10 10 10 10 10 
_.,_ hor'9t (""'1.e ..e. %): 100.at .100.at 100.at 100.at 100.at 100.at 100.CK 100.at 100.at 100.at 
lhil.e *1l!p hor..c: o.a; o.ai o.CK o.at o.ai o.m o.m o.ai o.m o.ai 
Suniwli Rate 70.0: 73.at 75.0: 75.at 75.at 75.0: 75.CK 75.Clt 75.0% 75.0: 
-... Tail {-...o££) Yield: 63t 63t 63t 63t 63t 63t 63t 63% 63% 63% 
Price, $/ll:ani (-...o££): $4.00 S4.00 $4.00 $4.CO $4.00 $4.00 $4.00 $4.00 S4.00 $4.00 
Pric.e, S/ll:ani Ofeod&..w): S3.oo S3.00 $3.00 $3.00 $3.00 $3.00 S3.oo $3.00 $3.00 $3.oo 
PmJR1EDYllll6: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Yield, tea/ha (lml.e): 1,556 1,623 1,li67 1,li67 1,li67 1,li67 l,li67 l,li67 1,li67 1,li67 
Yield, lb/acre """'1.el: 1,.JBB 1,""4 1,484 1,484 . 1,484 1,"84 1,484 1,484 1,484 1,484 
Total Yield, kg (all >hole): 111, 132 115,895 119,010 119,010 119,010 119,010 119,010 119,010 119,010 119,010 
Tield/ha, kg Oloed>H>ff): 99J 1,022 l ,CISO l ,CISO 1.aso l,CISO l,CISO l ,CISO l,CISO 1.aso 
Total lleoib-off ........... kg: 70,013 73,014 75,014 75,014 75,014 75,014 75,014 75,014 75,014 75,014 
Total !loocMff lloneoe, ll:uids: 154,379 lf0,995 165,t.Oi 165,t.Oi 165,t.Oi 165,t.Oi 165,t.Oi 165,t.Oi 165,t.Oi 165,t.Oi 
Y1ald/ha, kg ~ Chly): 0 0 0 0 0 0 0 0 0 0 
Total ........... ·-· kg: 0 0 0 0 0 0 0 0 0 0 
Total n.i..m llor4est, ll:uids: 0 0 0 0 0 0 0 0 0 0 
f!!OJR1EDS.IUS:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Total Ae',_.,,f Sal.- ($1,CX:O's) 
llood9-aff Sales/acre: 
Total Hoods-m SelM ( l,Oll's): 
Hoods-m SelM/acre: 
...... 3 • SelM/a:re: 

$618 
$3,499 

$).0 
9J 

$3,499 

$644 
$3,640 

$0.0 
$0 

$3,640 

$662 
$3.739 

$0.0 
ro 

$3,739 

$662 
$3,739 

$).0 
so 

$3,739 

$662 
$3,739 

$0.0 
so 

$3,739 

$662 
$3,739 

$0.0 
$) 

$3,739 

$662 
$3,739 

$).0 
so 

$3, T.J.> 

$662 
$3, 739 

$0.0 
$0 

$3,739 

1 sd/rr les9ed is ........ to be 3lt larger than the total cultured \olltel" SJ1'f.ace. 
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$662 
$3,739 

$0.0 
so 

$3,739 

$662 
$3, 739 

$0.0 
ro 

$3, 739 


