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Abstract: This study aimed to analyze correlation of varies decision on household economy of catfish
(Pangasianodon hypophthalmus) farmer, and formulate alternatives policies to increase production and
improved household welfare of farmers. Total of 83 household sample of catfish farmer in 6 villages of 2 sub-
districts in Minapolitan Area, Banjar Regency was simple randomly selected. The household’s economic model
of catfish farmer is built of 22 simultaneous equations by develop theory of Agricultural Household Models. We
used regression analysis of two stage least square (2SLS) and simulation models. The results show that linkage
of varies decisions impact on household economic improvement of catfish farmers, except for an increase in
stocking density that will be followed by the increase in the number and cost of feed. Consequently, household
income is becoming lower. Selected alternative policies for increasing production and improved farmer’s
welfare is a combination of pond extension, application of improved farming technologies, subsidizing the price
of pellet feed, and education subsidies.
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I.  Introduction

Aquaculture is a way to produce high protein food that in food security efforts opened job
opportunities, increase revenues and foreign exchange earnings (FAO, 2010). Developing countries with low-
cost fish farming can alleviate poverty through increasing the income. Consequently, they will capable to buy
more groceries (Asche and Khatun, 2006; Rustadi, 2011).

Indonesian has the potential waters area for enhancing freshwater aquaculture of 2.2305 million ha
(Directorate General of Aquaculture, 2004). This suggests that the production of freshwater aquaculture in
Indonesia has significant opportunity for improving the low level of utilization. Therefore, Indonesia continues
to improve fisheries production with overall production target in the period of 2010-2014 to 353%, i.e. from
5.26 million ton to 16.89 million ton (KKP, 2010).

One area of freshwater aquaculture development in Indonesia is Banjar Minapolitan, South Kalimantan
with vast potential to £1.195 ha, and favored commodities are catfish (Pangasianodon hypophthalmus). Catfish
farming productivity in Banjar of 2006-2011 periods reached 13040 kghayr. The production level is still
considered as low compared to the average production capacity of catfish farming in other countries such as
Vietnam (213846 kghayr™) and Thailand (31250 kghayr?) (Wilkinson, 2008; Ahmed et al., 2010). The low
productivity of catfish farming in this region is due to the lack knowledge of farming technology, education
level of farmers, capital, and commercial pellet feed prices which tend to increase.

Aquaculture implies some form of intervention in the maintenance process to increase production such
as stocking density, feeding and protection from predators. Availability of fish juvenile from a local hatchery is
limited and almost 76% of the juvenile still imported from Bogor, West Java (Bappeda Banjar, 2009). Distant
juvenile source lead to high price of Rp 350 to Rp 500 per juvenile, and farmers received uneven juvenile
quality (results of the survey, 2012).

Fish feed (pellets) is a major production factor. Pellet feed requirements and price is high costs — the
largest portion of the overall operating costs of fish farming, reach 60-70%. Most catfish farmers still rely on
commercial pellet feed, but the prices of pellet feed rise continuously and decreasing farmers’s income. TO
overcome this, some farmers have been used the self-processed feed because of its less cost. However, the
protein content of self-processed feed is £10-15% — below the standard fishmeal protein £ 20-22% — resulting
low Feed Conversion Ratio (1.91 to 2.26). Fish culture period to reach enough commercial length is 8-12
months. These conditions have the same effect on the amount of capital production, especially for the feed

supply.
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Agricultural activities in developing countries carried out by semi-subsistence farmers, which have no
separated characteristic between production activities with consumption decisions of farmer’s household (Ellis,
1993; Taylor and Adelman, 2003). Aside of aquaculture operation capital’s fulfillment, catfish farmers are also
acquired needs of their household consumption especially during the maintenance period, which has no
production and income. Fulfillment of basic food needs is still a top priority for household farmers. While the
fulfillment of basic non-food consumption (education and healthcare) are still perceived as being not affordable
by most households of catfish farmers.

Education and healthcare is an investment in human resources. Human resource investments will
improve productivity, additional value, income and consumption. Education level of fish farmer influenced on
level of knowledge, skill development, exposure to production technologies and marketing practices, and the
level of technology adoption (Singh, 2003; Onumah and Acquah, 2010; Agboola, 2011). Level of education can
also assist in designing appropriate training programs with the thinking level of farmers (Asamoah et al., 2012).
Therefore, educational improvements for farmers is essential for the development of aquaculture industry.

Based on above description, we need necessary approach to understand the various efforts to improve
production and wellfare of fish farmer. This approach needs to notice the patterns of decision making on
household of fish farmer — both internal and external influences. This study aimed to analyze the correlation on
the household economic decisions of catfish farmers, and formulated alternatives policies for increasing
production and improving household welfare of farmers.

1. Research Methods

This study tried to develop a theory of semi-commercial farm household behavior (Becker, 1965;
Barnum and Squire, 1978). We also develop model of the farm household-related aspects of farming and non-
farming on particular basic non-food consumption (education and healthcare) due to the consumption of basic
food consumption has become burden for rural communities. The model is composed of 22 interrelated
equations (simultaneous), consisted of 12 structural equations (endogenous) and 10 identity equation (Table 1).

Model parameters are estimated with Two Stage Least Square (2SLS) method. Policy simulation
models are validated with the criteria of Theil's Inequality Coeficient (U-Theil) and its decomposition (UM =
mean bias, U® = regression slope bias and U® = co-variance bias). A model has good predictive power when U
and U® close to 0 (zero) and U® close to 1 (one).

A simulation model of the household economy was conducted to obtain the alternatives policy that
increase the production of catfish aquaculture and improve welfare of household farmers. This simulation model
is based on: 1. increasing 25% of juvenile density; 2. 25% area increase; 3. subsidizing 25% of commercial
pellets feed; 4. increase in the farmers’ education (12 years); 5. 25% improvement of the aquaculture technology
application; 6. 50% subsidy of education; 7. 50% subsidy of healthcare; and 8. Multiple simulations.

Tablel. Household Economic Model Component of Catfish Farmers in Banjar Minapolitan

No. Sub model Equations
I Production :
(1) Fish Production PRI = ap+a; TEKKLM + a;BNH + a; TEKPKN + a, TCKB +
(2) Pond Width KLM = by + b;SURB + bpJAK + bsPDKB + i,
(3) Fish juvenile BNH = ¢+ ¢ciSURB + C;KLM + ¢;DLM + pg
(4) Pellet Feed PKN = do+d; SURB + d,BNH + d;PDKB + d,PGLB + dsHPKN +
dsKPNP + p,

(5) Aquaculture Productivity PRB = PRI:KLM
(6) Technology TEK = e +e; SURB +e,PDKB + e3UPP + s

Il.  Work Expended:
©) Family Labor TKDK = fo+ fiKLM + f,KUP + fTEK + pg
(8) Non-family Labor TKLK = go+ g:SURB + g;KLM + gs TKDK + 7
(9) Total Labor TCKB = TKDK + TKLK

I1l.  Income:
(10) Catfish Farming Income PDTB =PRKB-BPB
(11) Catfish Farming Receipt PRKB = hg+h;HIP + h,PRI + g
(12) Production Cost BPB = BTLK + BBNH + BPKN + BSP
(13) Juvenile Cost BBNH = BNH * HBNH
(14) Pellet Feed Cost BPKN = PKN * HPKN
(15) Non-farming Household Income PRNB = i+ i;PDTB + i,KUP + pg
(16) Catfish Farmer Total Income PDTK = PDTB + PRNB
(17) Catfish Farmer Surplus Income SURB =PDTK - TPKP

IV.  Expense:
(18)  Staple Food Consumption KPP = jo+ jiPDTK + j2JAK+ jsPDKB + o

(19) Non-food Staple Consumption KPNP = kot kiKPP + ko JAK + ksPKES + k4PDDK + ksPEGI + iy

(20) Total Expense of Basic Consumption TPKP = KPP + KPNP
(21)  Expense of Non-basic Consumption KNP = lp+ [iINV + ,TAB + I3SEL + py,
(22) Total Expense of Farmer’s Household TPRT =TPKP + KNP

Description of notation is presented in Appendix 1.
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Research’s location were purposively sampled, set as 6 villages in Martapura dan Western Martapura,
Banjar minapolitan, South Kalimantan, Indonesia (Figure 1). Selected districts is center of freshwater
aquaculture development with catfish as the main commodity. Catfish farmers households sampled randomly,
total 83 respondents from 250 households of catfish farmers in Banjar minapolitan.

286000 259000 202000 Lol ArtysniSofa

Gambar 4.1
Peta Kawasan Minapolitan Cindal Alus

33000
2633000

Emca—— et

1§ i o

9630000

. ANJAR
KECAMATAY MARTAPURA BARAY — Lo

£ |[ xerenanaas
% || ceouncoavmmcunan  remusunean

Tupdaran

2624000

KECAMATAN MARTAPURA™S™

2700 150000 253000 294000 29000 202000

Figure 1. Research Location Map

I11. Empirical Result

The model was re-specified repeatedly to produce good estimation parameters (Table 2). Coefficient of
determination (R?) in each equation is ranged from 0.16 to 0.99 (Table 2). In 12 structural equation, three
equations have R? values less than 50%, ranging from 0.16 to 0.35; i.e. the equation income from non-catfish
farming (PRNB), juvenile stocking density (BNH), and work expended of non-family labor (TKLK). Nine
equations have R? values more than 50%, ranged from 0.53 to 0.99; i.e. fish production (PRI), pool width
(KLM), pellet feed number (PKN), application of aquaculture technology (TEK), work expended of family
labor (TKDK), income of catfish farming (PRKB), staple-food consumption (KPP), non-food staple
consumption (KPNP) and non-basic consumption (KNP). F test results indicate that all endogenous equations
have significant value (o = 1%). It means the equation is affected by the endogenous explanatory variables.

The results of statistical test on predictive power of the model (Table 3) show that all endogenous
variables have an average prediction relatively close to the actual average, while the U-Theil decomposition
obtained from U™ and U® close to zero and U® close to one. Thus indicates that in general the obtained model is
quite decent because obtained parameter values are consistent with the theory and according to the existing
phenomenon and has a proper predictive power.

Table 2. Estimation on Variables of Structural Equation in Household Economy Models of Catfish Farmers

No. Equation R? and Fqa Values
Q) PRI = 0.016042°TEKKLM + 0.211903***BNH + 0.003231*TEKPKN + 0.97656
20.34498***TCKB 822.85%**
)] KLM = 0.000045***SURB + 19.00155JAK + 31.22157*PDKB 0.64017
47.44%**
3) BNH = 1740.529 + 0.000372***SURB + 3.715349***KLM + 23.74588DLM 0.35090
14.24%**
4) PKN = 0.000165°SURB + 1.389573***BNH + 295.1026**PDKB + 196.1709°PGLB - 0.95747
0.35415 HPKN - 0.00010 KPNP 288.93***
(5)  PRB = PRI:KLM

(6) TEK = 5.046E-7***SURB + 5.046E-7***PDKB + 0.139963***UPP 0.94621
469.11***
©) TKDK = 0.048972***KLM + 10.85990*KUP + 8.547249***TEK 0.92797
343.54%**
(8) TKLK = 3.207E-6***SURB + 0.019502**KLM - 0.19542***TKDK 0.34180
13.85***

©  TCKB = TKDK + TKLK
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(10)  PDTB = PRKB-BPB
(11)  PRKB = -1.146E8 + 8243.698***HIP + 13851.02***PRI 0.99928
55388.2%**
(12)  BPB = BTLK +BBNH + BPKN + BSP
(13)  BBNH = BNH*HBNH
(14)  BPKN = PKN*HPKN
(15  PRNB = 7712180 + 0.18444*PDTB + 2442887***KUP 0.15991
7‘61***
(16)  PDTK = PDTB +PRNB
(17)  SURB = PDTK-TPKP
(18) KPP = 508127 + 0.137937***PDTK + 1450627***JAK+ 95726.75°PDKB 052297
28.87%**
(19)  KPNP = 747265.8 + 0.043229°KPP + 72715.30JAK + 1.098329***PKES + 0.98397
0.998052***PDDK + 0.977020***PEGI 945.27%**
(20)  TPKP = KPP+ KPNP
(1) KNP = 2830026 + 1.081397***INV + 1.532720***TAB + 1.592900SEL 0.81317
114.61%%*
(22)  TPRT = TPKP + KNP

Source: Estimation of SAS, 2013
***  :significant different o = 1% : significant different o = 15%
**  :significant different o = 5% °  :significant different o. = 30%

*

Table 3.  Statistics Test Result on Power Level Prediction Models

Variables Actual average Predicted average uM us u°
PRI 7290.9 7188.8 0.00 0.12 0.88
KLM 868.7 850.2 0.00 0.07 0.93
BNH 9216.9 9146.3 0.01 0.02 0.97
TEK 14.9578 14.5986 0.00 0.09 091
PKN 15346.1 152555 0.00 0.09 0.90
PRB 11.4133 8.5872 0.13 0.30 057
TKDK 201.3 194.9 0.01 0.03 0.97
TKLK 15.7204 14.8039 0.05 0.06 0.90
TCKB 217 209.7 0.01 0.03 0.96
BPB 75672218 78235653 0.02 0.04 0.94
BBNH 3484880 3553194 0.02 0.01 0.97
BPKN 66668761 67041681 0.01 0.03 0.96
PRKB 99759446 98297992 0.00 0.12 0.88
PRNB 10077108 10428140 0.00 0.35 0.64
PDTK 32042137 30490479 0.04 0.02 0.94
KPP 8965314 8751279 0.01 0.03 0.96
KPNP 11752241 11742996 0.00 0.00 1.00
TPKP 20683456 20494275 0.01 0.00 0.99
KNP 11324581 11324580 0.00 0.01 0.99
TPRT 32042137 31818855 0.01 0.01 0.99

Source: Estimation of SAS, 2013
UM = proportion of bias; US = proportion of variance; U® = proportion of co-variance

Linkage of Various Household Economic Decision of Catfish Farmers

Linkage of varies household decisions of catfish farmers in aquaculture production, allocation of work
expended, income and consumption based on a single simulation analysis of various variables (Table 4). The
addition of juvenile stocking density of 25% (SIM 1) affect on increasing fish production up to 6.74%. Similar
to Sikiru et al. (2009) explained that the greater stocking density leads to greater productivity of aquaculture.
However, increasing stocking density show unknown impacts on juvenile to the farmer's income.

Result of SIM 1 simulation analysis shows that the addition of juvenile is also accompanied by
increased production costs, especially feed costs by 20.89%. The cost increase in production is quite large
(19.04%), despite income of households increased from farming and non-farming 6.83% and 14.47%
respectively, household income will be decreased by 21.89%. The decline of household spent income is lead to
decreasing of household expenses, both staple food consumption (-10.52%) and non-food staple consumption
(-0.34%).

Improvement of farmers’ formal education (SIM 2) refers to improving the quality of graduated human
resources from primary school (6 years) to high school graduates (12 years) would cause a rise in labor work
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expended of 5.77%. It is possible that the improvement of education lead to more intensive farmers to manage
aquaculture, in which an increase in work expend of family labor and the application of aquaculture technology
respectively 6.52% and 6.44%. In addition, household welfare also improved as indicated by the increase in
staple consumption by 0.38%.

Tabel 4. Simulation Results for Linkage Test on Various Household Economic Decision of Catfish Farmers
Persentage of basic simulation change (%0)

SIM1 SIM 2 SIM 3 SIM 4 SIM5 SIM 6 SIM7

Variable Basic Simulation

PRI 7188.80 6.74 4.46 5.87 7.10 0.00 0.00 0.00
KLM 850.20 0.00 11.2 25.01 0.00 0.00 0.00 0.00
BNH 9146.30 25.00 3.87 8.63 0.00 0.00 0.00 0.00
TEK 14.60 0.00 6.44 0.00 25.00 0.00 0.00 0.00
PKN 15255.50 20.85 9.16 7.19 -0.02 1.98 1.98 0.64
PRB 8.59 6.69 -1.7 -15.38 7.24 0.00 0.00 0.00
TKDK 194.90 0.00 6.52 5.34 16.01 0.00 0.00 0.00
TKLK 14.80 0.00 -4.22 14.26 -41.18 0.00 0.00 0.00
TCKB 209.70 0.00 5.77 6.01 11.97 0.00 0.00 0.00
BPB 78235653.00 19.04 8.14 6.57 -0.02 -14.45 -14.45 0.55
BBNH 3553194.00 25.00 3.86 8.65 0.00 0.00 0.00 0.00
BPKN 67041681.00 20.89 9.3 7.21 -0.02 -16.87 -16.87 0.65
PRKB 98297992.00 6.83 452 5.94 7.19 0.00 0.00 0.00
PRNB 10428140.00 14.47 3.42 -1.25 -12.54 -20.00 -20.00 0.77
PDTK 30490479.00 -21.88 -5.17 1.89 18.96 30.25 30.25 -1.16
KPP 8751279.00 -10.52 0.85 0.91 9.11 14.54 14.54 -0.56
KPNP 11742996.00 -0.34 0.03 0.03 0.29 0.47 047 -8.31
TPKP 20494275.00 -4.69 0.38 0.41 4.06 6.48 6.48 -4.99
KNP 11324580.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TPRT 31818855.00 -3.02 0.24 0.26 2.61 4.17 4.17 -3.22
Source: Analysis Result (2013)

SIM : Simulation

SIM 1: Addition of juvenile stocking density 25%

SIM 2: Farmenr’s Education Improvement (12 years)

SIM 3: Pond expanse 25%

SIM 4: Increasing of aquaculture technology application 25%

SIM 5: Subsidizing the price of pellet 25%

SIM 6: Subsidizing education 50%

SIM7: Subsidizing healthcare 50%

The findings in terms of education according to Singha et al. (2012); Wang et al. (2011); Rousan
(2007); Chirwa (2005), farmers with higher levels of education can easily learn and understand the importance
of technology from different sources. They are more receptive to other things and accept changes to the new
innovation. Similarly, Shang et al. (1998); Onumah and Acquah (2011) stated that the improvement of formal
education and extense sufficient services/training (Oladoja and Olusanya, 2009) to fix the management
capabilities of farmers to increase productivity (Djomo and Sikod, 2012; Riddell, 2007) and ensure the
sustainability of farming activities. According to Ellis (1993), training for farmers is relatively low-cost method
to achieve improved production efficiency.

The 25% addition of pond area (SIM 3) causes an increase in the work expended of labor (6.01%),
where the increase in the work expended of hired labor (14.26%) is greater than the family labor (5.34%). The
addition of the work expended of hired labor, especially for the pool preparation (drying, cleaning, liming,
filling water) and harvesting. These results are consistent with the results of Oladejo (2010) that large pool is
more economical but is not easily maintained.

The addition of pond area will increase fish production and household income 5.87% and 1.89%
respectively. The same results to Rahman et al. (2011); Blank et al. (2009); Olagunju et al. (2007), that the size
of the pool has a positive effect on the income of fish farmers. The increase in spent household income is
encourages increased consumption of staple food and non-food household consumption 0.91% and 0.03%
respectively.

Improvement of aquaculture technology implementation by 25% (SIM 4) will increase the work
expend of family labor 16.01%. Application of aquaculture technology affects the self-processed food,
construction of ponds and feeding. Improvements on aquaculture technology implementation will increase the
household income of 18.96%. The increased income will be used to improve the quality and quantity of
households consumed food 9.11% and non-food consumption by 0.29%.

Some farmers have used the self-processed feed (local raw materials such as rice bran, dried salted fish,
and coconut cake) to obtain low price feed. However, the result’s quality of the processed feed is still below the
standard value of FCR (Feed Conversion Ratio) that lead to extended maintenance. Ahmed et al. (2010)
explained FCR values of catfish farming in Bangladesh were higher in intensive systems because it used a

www.iosrjournals.org 5| Page



Simulation Model of Household Economy on Production and Welfare of Catfish (Pangasianodon

qualified commercial pellet feed and maintenance period becomes shorter. FCR values can be improved with
the right amount and formulation of feed compositions.

Availability of qualified pellet feed is still a major obstacle in increasing farming production. Imported
feed ingredients are causing feed prices fluctuate — even tended to increase. Feed price increases are
significantly influence the cost of production, then the simulated price subsidy on commercial pellet feed
(qualified) are expected to help farmers in increasing their income.

Simulation with a subsidiary on commercial pellet feed price by 25% (SIM 5) show subsidies of pellet
feed prices have no direct impact on production, but it will lower the cost of production (14.45%). Subsidies of
commercial pellet feed prices will affect the increase in household income larger than other simulation results in
30.25%. These results different from the results of research Denning et al. (2009); Alumira and Rusike (2005);
Crawford et al. (2003), that the input subsidy has the potential to accelerate agricultural production. However,
consistent with the results of the study Abdelhak et al. (2012); Homolka and Svecova (2012); Spicka et al.
(2009); Omolehin et al. (2007); Ahearn et al. (2006); Key and Roberts (2006); Jehangir et al. (2002), that the
operational subsidies directly affect the increase in farm household income. Household expenditure also rose by
4.17%, mostly the increase in the basic food (14.54%) and basic non-food (0.47%) consumption. This suggests
that the subsidies price of pellet feed can increase household welfare of catfish farmers.

Education subsidies to households for catfish farmers by 50% (SIM 6) will give the same effect as SIM
5. Meanwhile, 50% healthcare subsidies (SIM 7) have less impact on the work expend, production, income and
consumption of household farmers. We assumed that it caused by a relatively low value of household’s
healthcare expenditure. Farmer’s households usually use only the market drug. Therefore, healthcare subsidies
influence on household economic improvement of catfish farmers.

Alternative Policies on Increased Production and Improved Welfare of Farmers Household

Development of Minapolitan’s Aquaculture is expected to increase the production and improve farmer
household’s welfare. This research combined different variables simultaneously (multiple simulation) with
indicators of changes in production, employment, household income and expenditure of farmers (Table 5).

Based on the results, alternatives policies can be arranged with the following priorities: first, the policy
with a combination on the addition of pond width, application of improved farming technologies and subsidies
on the price of feed pellets, or education subsidies. This policy gives the best impact on all aspects of the
Minapolitan goals development.

The second alternative policy is combination of increased education of farmers (12 years), application
of improved farming technologies, and subsidies on the price of pellet feed or on education. The third
alternative policy is the application of improved farming technologies, and subsidies on price of feed pellets or
education subsidies. The fourth alternative policy is increasing the farmers’ education (12 years), extent the
pond width, subsidies on pellet feed price and healthcare.

Those four alternatives policies indicates the addition of pond width, application of improved farming
technologies, subsidizing the price of feed pellets and education subsidies are the main policies that need to be
taken in effort to increase production and ensure household welfare of farmers.

Table 5. Alternative Policies on Increased Production and Improved Welfare of Farmers Household

Simulation Fish Production Labor Income Expense
(PRI) (TCKB) (PDTK) (TPRT)
Basic Simulation 7188.80 209.70 30490479.00 31818855.00
Policies Simulation Persentage on basic simulation change (%0)
SIM 23 7.10 11.97 49.2 6.78
SIM 24 7.10 11.97 49.2 6.78
SIM 38 12.97 17.98 53.50 7.38
SIM 39 12.97 17.98 53.50 7.38
SIM 47 12.02 18.50 48.57 7.65
SIM 48 12.02 18.50 48.57 7.65
SIM 58 10.99 12.4 32.25 2.34
Source: Analysis Result (2013)

SIM : Simulations

SIM 23: Improvement of technology application 25% & subsidies on pellet feed price 25%

SIM 24: Improvement of technology application 25% & subsidies on education 50%

SIM 38: Pond width expand 25%, Improvement of technology application 25% & subsidies on pellet feed price 25%

SIM 39: Pond width expand 25%, Improvement of technology application 25% & subsidies on education 50%

SIM 47: Improvement of farmer’s education (12 years), Improvement of technology application 25% & subsidies on pellet feed price 25%

SIM 48: Improvement of farmer’s education (12 years), Improvement of technology application 25% & subsidies on education 50%

SIM 58: Improvement of farmer’s education (12 years), Pond width expand 25%, subsidies on pellet feed price 25% & subsidies on

healthcare 50%
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IV. Conclusion
Linkage on various decisions affect the household economic improvement of catfish farmers, except for an
increase in stocking density that followed by the increase in the number and cost of feed that possible to
lower the household income.
Alternative policies on some integrated simulation of various variables have an impact on optimal
household economic improvement, i.e. integrated simulation related to pond expansion, the improved
application of farming technologies, subsidizing the price of pellet feed, and education subsidies.
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Appendix 1. Variables Notation on Household Economics Model of Catfish Farmers

BNH
BBNH
BTLK
DLM
HIP
INV
KNP
KPP

PDDK
PDTB
PGLB
PKES

PRB
PRKB

SEL
TAB

TCKB

TKLK:

TPRT
UPP

Juvenile stocking density (juvenile yr™) BPB : Production cost (Rp yr?)

Juvenile cost (Rp yr) BPKN . Pellet feed cost (Rp yr™)

Family labor work expended (Rp yr?) BSP : Cost of other production facilities (Rp yr)

Pond depth (m) HBNH : Juvenile price (Rp juvenile™)

Catfish price (Rp kg™) HPKN . Pellet feed price (Rp kg™)

Spent for investation (Rp yr?) JAK : Number of household members (person)

Non basic consumption (Rp yr?) KLM : Operational pond width (m?)

Staple food consumption (Rp yrt) KUP : Number of productive age in family member
(person)

Educational spent cost (Rp yr?) KPNP : Non-food staple consumption (Rp yr™)

Income of catfish farmer’s household (Rp yr')  PDKB . Formal education period of farmers (yr)

Farmer experience (yr) PDTK : To}al household income of catfish farmer (Rp
yr)

Healthcare cost (Rp th™) PEGI . Energy expense cost
(Rp yr")

Productivity of catfish farming (kg m2yr?) PKN : Feed number (kg yr?)

Household income of catfish farming (Rp yr')  PRNB : Household income of non-catfih farming (Rp
yr)

Expense on graceful event (Rp yr?) PRI : Fish production (kg yr?)

Expense for savings (Rp yr?) SURB : Surplus{ household income of catfish farmer
(Rpyr)

Total expended work of catfish farming (HOK ~ TEK : Application level of aquaculture technologies

yrt) (score)

Fxpended work of non-family labor (HOK yr TKDK : Expended work of family labor (HOK yr™)

)

Total household expense (Rp  yr™) TPKP . Total basic consumption spent (Rp yr™)

Age of farmer (year)
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