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ABSTRACT: Ang Thong Province is one of the areas where government supports snake-head fish farming but it found
that Ang Thong farmers have been faced with the high cost of production and encountered the problem with low
cost of price. The objectives of this study were to 1) study the pattern of snake-head fish aquaculture and 2)
determine the technical efficiency of Snake-head fish farm in Ang Thong Province. The 18 sample sizes were selected
by purposive sampling and interviewed with a questionnaire. Data Envelopment Analysis (DEA) method was
theoretically used to analyze technical efficiency. The results showed that average efficiency scores based on the
assumed constant return to scale (CRS) and variable return to scale (VRS) were 0.862 and 0.960, respectively. The
analysis of scale efficiency (SE) showed that nine farmers (50.00 percent of farmers) were appropriate production
scale and nine farmers (50.00 percent of farmers) were too small in production scale. Therefore, farmers should
reduce the input factors that could affect the technical efficiency. The factors that should be considered the most
are labor, land, and stocking density.
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Table 1 Description of the variables in DEA model

Variables in the models Description Unit
Output (y) Total quantity of fish per production cycle Kilogram
Stocking density (%) Total quantity of fingerling in the farm per production Number

cycle
Feed (x3) Total quantity of feed utilized per production cycle Kilogram
Labor (x3) Household labor and Hired labor per production cycle Man/day
Land (x4) Total area of pond per production cycle Rai
Other costs (x5) The other costs, which include all of the variable expenses Baht

Foyaiildannsiudeyasziuniesigiuszdnsnmmaneiiamawuusiaes Input-oriented Approach aelsl
JaauuR CRS way VRS mgluswnsy DEAP 1os9u 2.1 (Coelli, 1996)

Nan1ANYN
inwasnanguinegsdndlngfluiuiitmingrmesfildsunmsatuayuanisunadalvgUssnovendmdssuadou
dundnanidudesas 61.11 sesaunazdseneveniniundundnaniudesas 22.22 FsflinunsnadssUardouduedn
sesAndufosar 38.89 uariiinumsng 7 518 vieAnduiosar 38.89 MAssarvouduerdwndn Tnedlaiflondniad lud
194 Table 2 Whansdsiuyu wameuwny uazszeznailumadssatoundsluniseuniandnueunuaang inuasnsas
Toszovnaluniadeniadeuats 6.06 Weu ffunulumsdssiammaie 275,708.92 vm/l3/4u wadufunuiuus
259,202.25 uw/l3/3u funuiuwdsdinlvganaindieins 207,919.79 vn/ls/su sesasnduiuguan 30,006.84

vw/ls/5u drwsunuasifndu 16,506.67 vw/ls/qu dunudnlnginanaideonteiuwazeunsal Fanunsnsagldiuyu
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Tumsidssuanteu 275,708.92 vw/ls/5u wasiiseldvismuniade 295,037.59 vin/ls/su iedAmdusunu 58.21 v1w/

Alansu Wevinanldieudunuasnsaziimlsgvdiade 19,328.67 vn/ls/qu wieAnduilsgvdades 4.08 vi/Alansy

Table 2 Cost and return of the samples in Snake-head fish farming in Ang Thong Province

Baht/Rai/Round
Detail Cash Non-cash Total Percentage

1. Fixed cost 16,506.67 16,506.67 5.99
Land rental fee 2,000.00 2,000.00 0.73
Depreciation (Ponds and equipment) 14,183.01 14,183.01 5.14
Cost of investment opportunity (2%) 323.66 323.66 0.12
2. Variable cost 248,681.69 10,520.56 259,202.25 94.01
Fish cost 30,006.84 30,006.84 10.88
Fish feed cost 207,919.79 207,919.79 75.41
Fuel cost 1,434.67 1,434.67 0.52
Shipping cost 352.94 352.94 0.13
Electricity cost 167.46 167.46 0.06
Pond preparation fee 993.93 993.93 0.36
Lime cost 868.45 868.45 0.31
Supplement cost 90.23 90.23 0.03
Salt cost 107.16 107.16 0.04
Water conditioner cost 30.76 30.76 0.01
Household labor cost 7,954.20 7,954.20 2.89
Labor cost 5,970.61 5,970.61 2.17
Pond renovation and equipment repairing cost 738.87 738.87 0.27
Variable investment opportunity (19%) 2,566.36 2,566.36 0.93
Total cost 248,681.69 27,027.23 275,708.92 100.00
Average yield (kg/rai) 4,736.84

Average sell price (baht/kg) 62.29

Average total income (baht/rai) 295,037.59

Average total cost (baht/rai) 275,708.92

Average net profit (baht/rai) 19,328.67

Cost per kg (baht/ke) 58.21

Net profit per kg (baht/kg) 4.08

Return on total cost (%) 0.07

Duration (Month) 6.06

'3

Wethteyanldlumsliasgiusednammanaiacig DEA vadnensnsludmingramedusarsnguninsie

AMTIUGe Table 3 @slunilsseunisuaninunsnsazdl Output Nladunandnaie 3,850 Alansu/seu Taumasiufiaesas
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fvwauane19iu @9 Input Nldaziinnuvuiwiuvesituiugniataie 11,722.22 dv/50u dn1sliewisiaie 187.37

Alandu/sou WTULTUNALLRAY 26.14 TULSU/FeT9U laedlaltaienig 9 ae 39,980.87 U/50U waginunnly

wesUanteuade 0.81 1s

Table 3 Statistical Summary of DEA

Variables Mean Standard Deviation Max Min
Yield (Kilogram) 3,850.00 2,306.32 9,000.00 800.00
Stocking density (Number) 11,722.22 6,494.84 30,000.00 3,000.00
Feed (Kilogram) 187.37 74.34 310.00 73.00
Labor (Man/day) 26.14 11.85 52.00 10.56
Other costs (Baht) 39,980.87 19,764.98 73,360.00 6,666.67
Land (Rai) 0.81 0.53 2.00 0.25

mMsATzRUTzansnnnisuanniemaia DEA Tu Table 4 Tuniwsaunuinnisaanislatadenisuds (Input
Oriented) nelddoauuf VRS nionnuiussansnmmanailaiiuviaswenunsns (Pure Technical Efficiency) fiAnade
Wiy 0.960 wIeAndusosaz 96.00 Fanuneauinaeldineluladiideginunsnsaunsnannislidasenisudaladn
0.040 wiseAnuSovay 4.00 Tudruvesnelddeanui CRS wsoaNuiUsEANSAMNANSTHARMANATAlALTINUUNEATNS

(Overall Technical Efficiency) fidnadewiniu 0.862 wiedndudesay 86.20

Table 4 Technical and scale efficiency scores of Ang Thong Province

Ranges of technical efficiency Constant Return to Scale Variable Return to Scale Scale Efficiency

score Unit Percentage Unit Percentage Unit Percentage

0.0000-0.1000 - - - - - -
0.1001-0.2000 - - - - - -
0.2001-0.3000 - - - - - -
0.3001-0.4000 - - - - - -
0.4001-0.5000 - - - - - -

0.5001-0.6000 3.00 16.67 - - 3.00 16.67
0.6001-0.7000 - - - - - -
0.7001-0.8000 3.00 16.67 - - 1.00 5.56
0.8001-0.9000 3.00 16.67 4.00 2222 1.00 556
0.9001-0.9999 - - 1.00 5.56 4.00 22.22
1.000 9.00 50.00 13.00 72.22 9.00 50.00
Total 18.00 100.00 18.00 100.00 18.00 100.00
Min 0.562 0.831 0.562

Max 1.000 1.000 1.000
Mean 0.862 0.960 0.900

Standard Deviation 0.162 0.069 0.160
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MsWAREIUAY uarHarandIuum (Input and Output Slacks) vesransiasildnal (Table 5) Tunsdlfedng
DMU, wuinnunsnssed 6 dnslddadenisndnludiurecssny (x;) il 11.50 F9luusenu waesflawnve (x,)
Ty 0.06 13 Bnteinislarldanesing 4 (xs) vy 5,836.31 vm (Anldaeiiruluisumuandengunssl vty A
yuda 1Jud) vielunsdlinesns DMU,, nuinnuninssiedl 14 lagniuguan (x;) snniiuld dsanansaannisUaosgn

v ¢

WuganadlddnUszann 1,941 f7 wazausnanksan (x3) adkddn 4.15 Juwssu suldnisandnlddnenie q (xs) asla
8n 297.91 vm dewssudieunuasnsiansldtasenmsraniuiununsnstomanuin invesnsanlugdinsldtadonis
wanludrnvesaldangrig 9 (xs) 1ndign 1uru 4 519 Andudesar 22.22 sesasniduiiadoussny (x;) wazvuiaue
(x4) S1unuetiay 3 918 videAnluTesay 16.67 uaziinwnsnaiivmileeifinisUdosgnuan (x,) iniiuly Andues

f¥ 5.56 (Table 5)

Table 5 Analysis of input and output slacks of snake-head fish production

Yield Stocking density Feed Labor Other costs
DMU; Land (Rai)

(Kilogram) (Number) (Kilogram) (Man/Day) (Baht)
3 - - - - 0.43 -
5 - - - - - 19,728.17
6 - - - 11.50 0.06 5,836.31
14 - 1,941 - 4.15 - 297.91
17 - - - 13.39 0.35 10,571.63

INNIFIATIERUSEENSAMEUILIA B Table 4 WudnnensnsTidUsEAnEansuaue wieflawnnisuand
winza (CRS) $huau 9 518 wieanudesas 50.00 wazinumsnsiilliiussansameuuune iedvuanisnaaidniiuly
(IRS) $1uru 9 318 vFeAndusosar 50.00 WiodemziinuasnslunguilfivuinnsuaniidniAull 3o IRS uanswalu
Table 6 inunsnsngulifiussaninmazldszovnalunadenads 5.44 Weu wazasiidunulunmadowimuaiade
236,195.56 uw/l3/50u wuaduduyuiuuds 221,522.63 vn/ls/seu é]’unumﬁ 14,672.93 uw/l3/58u visedndusouay

s

93.79 waz 6.21 MUANU FunualngunA181T 177,095.36 vv/ls/seu Anlufeuas 74.98 sevaun fe 1S
Uan 22,510.23 vw/ls/5ou Anduiesay 9.53 ﬁ'nﬁauﬂaﬁuuazqﬂmai 12,385.22 un/ls/50u Anludeaz 5.24 o
Al emnudunuasnsaedduuluniswaniommn 236,195.56 v1n/li/seu viieRndudunu 59.70 vin/Alaniu waxd
HaNARLAY 3,956.34 Alansu/ls/seu dlethinmuinfusnevardouiiinunsnsele 61.67 v/Alansy tnensnsasil
s1eldade 243,974.53 vn/ls/seu wdwinAldToudn Lﬂwmiﬂiazmé‘aﬁﬂsqw%m?a 7,778.98 uw/13/59U nSeAm Ty

Mlsandide 1.97 uw/Alansu
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Table 6 Cost and return of the samples in Snake-head fish farming (Inefficient) in Ang Thong Province
Baht/Rai/Round
Detail Cash Non-cash Total Percentage
1. Fixed cost 14,672.93 14,672.93 6.21
Land rental fee 2,000.00 2,000.00 0.85
Depreciation (Ponds and equipment) 12,385.22 12,385.22 5.24
Cost of investment opportunity (2%) 287.70 287.70 0.12
2. Variable cost 212,165.97 9,356.66 221,522.63 93.79
Fish cost 22,510.23 22,510.23 9.53
Fish feed cost 177,095.36 177,095.36 74.98
Fuel cost 1,226.34 1,226.34 0.52
Shipping cost 500.00 500.00 0.21
Electricity cost 184.17 184.17 0.08
Pond preparation fee 557.07 557.07 0.24
Lime cost 1,032.11 1,032.11 0.44
Supplement cost 80.49 80.49 0.03
Salt cost 21.15 21.15 0.01
Water conditioner cost 13.64 13.64 0.01
Household labor cost 7,163.37 7,163.37 3.03
Labor cost 8,199.18 8,199.18 3.47
Pond renovation and equipment repairing cost 746.22 746.22 0.32
Variable investment opportunity (19%) 2,193.29 2,193.29 0.93
Total cost 212,165.97 24,029.59 236,195.56 100.00
Average yield (kg/rai) 3,956.34
Average sell price (baht/kg) 61.67
Average total income (baht/rai) 243,974.53
Average total cost (baht/rai) 236,195.56
Average net profit (baht/rai) 7,778.98
Cost per kg (baht/ke) 59.70
Net profit per kg (baht/kg) 1.97
Return on total cost (%) 0.03
Duration (Month) 5.44

dauMTiATIeRinunININguidusEansamnisudnvie CRS Ad Table 7 wuinnunsnsnauifiuse@nsnimnis
nAnazdnsidssUa1veundy 6.75 Wweu Feldssaziiailunsidewnnningy IRS Jwhlildununivaniady 315,337.37
vn/ls/sou wiadudunuduuls 296,723.76 uin/ls/sou Auvunsi 18,613.61 un/ls/seu wisAnduSesar 94.10 uas

5.90 madu AunuiusUsarulnguiandunueieiis 238,870.89 un/ls/seu Amdusesas 75.75 Aruguan
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37,534.25 v/ls/seudaufevay 11.90 dwdunuasiidulngunanandoutsiuwazaunsal 16,248.63 vn/ls/sou
WaATUTaUNSHANINYASASILINaNAALRERY 5,520.55 Alansu/ls/seu wazviglanlaniuay 62.75 v saduslsvianun
Wiy 346,414.38 v /ls/5au ndwninduyu inwnsnsaziimlsansiade 31,077.02 vn/ls/seu viseAndurilsans 5.63

ym/Alansy

Table 7 Cost and return of the samples in Snakehead fish farming (efficient) in Ang Thong Province

Baht/Rai/Round
Detail Cash Non-cash Total Percentage

1. Fixed cost 18,613.61 18,613.61 5.90
Land rental fee 2,000.00 2,000.00 0.63
Depreciation (Ponds and equipment) 16,248.63 16,248.63 5.15
Cost of investment opportunity (2%) 364.97 364.97 0.12
2. Variable cost 285,037.61 11,686.15 296,7123.76 94.10
Fish cost 37,534.25 37,534.25 11.90
Fish feed cost 238,870.89 238,870.89 75.75
Fuel cost 1,643.86 1,643.86 0.52
Shipping cost 187.50 187.50 0.06
Electricity cost 150.68 150.68 0.05
Pond preparation fee 1,525.68 1,525.68 0.48
Lime cost 704.11 704.11 0.22
Supplement cost 100.00 100.00 0.03
Salt cost 193.52 193.52 0.06
Water conditioner cost 47.95 47.95 0.02
Household labor cost 8,748.29 8,748.29 2.77
Labor 3,732.88 3,732.88 1.18
Pond renovation and equipment repairing cost 346.30 346.30 0.11
Variable investment opportunity (1%) 2,937.86 2,937.86 0.93
Total cost 285,037.61 30,299.75 315,337.37 100.00
Average yield (kg/rai) 5,520.55

Average sell price (baht/kg) 62.75

Average total income (baht/rai) 346,414.38

Average total cost (baht/rai) 315,337.37

Average net profit (baht/rai) 31,077.02

Cost per kg (baht/kg) 57.12

Net profit per kg (baht/kg) 5.63

Return on total cost (%) 0.10

Duration (Month) 6.75
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