Buletin Peternaken Val, 30 ¢2), 2004 ISSN OF 264400

ADOPMIHON OF INNOVATIVE TECHNOLOGY OF TOFU INDUSTRY AND
LIVESTOCK WASTE PRODUCTS IN RURL ARKA

Tr Anpzracni Kusurmastull and Budi Guntoro'
ABSTRACT

This study wes simed to determine factors that imfluence {echnology adoplion of wastc
product {rom tafl industey and livestock., Sumber Mulyo village, Gunung Kidul [Jistrict, Dacrah
Istimews Yogyakarta Propinee was selected as & sample by considering this village a5 a central of
twofl home-industry and feedlot raising,  Primary data were collected from 40 respondents,
Multiple Regression and Path Analyses were occupicd as a statistical test. The results showed that
waste contribution, number af labor, number of livesiock raised, production sesle and organization
membership affected to technology adoption by 39.53 percent, while 60.47 percent were from

unpredicted factors,  Production scale was the Jargest direct inlluence to adoption by value of
2045 percent.
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PENYERAPAN ADOPS] TEEKNOLOGI PEMANFAATAN LIMBAH
INDUSTRE TAIIT DAN LIMBAH PETERNAKAN DI DAERAH PEDESAAN

INTISARI

Penelitian ini ditnjukan untuk menentukan foktor-faktor yang mempengaruhi - adopsi
teknologt pemanfaatan limbal industri tihu dan peternakin, Desa Sumber Mulve, Kabupaten
Cunung Kidul, Daersh Istimewa Yogyakarta dipllih sebagal sampel dengan pertimbangan balwa
desa ini merupakan seatral mdustr 1abu skala rumah tangga dan penggemukan sapi potong: Diata
primey diambil dari 40 responden,  Analisis statistik yang digunakan adalah Analisis Regresi
Berganda dan Analisis Jalur, Hasil penelitian memmjukkan bahwa swnbangan limbsh, jumbsh
tenaga keedd, Jumlan termak yang dipelihon, skals produks! dun keangeotaan dilam organisasi
mempengaruhi ingkat adopst seknologi sebesar 39,53 persen, sementara 60,47 persen dari faktor-
faktoe di Yuar prediksi. Skala produksi menmpakan pengarsh langsung yang paling besar 1erhadap

adopsi teknolog yaite schesar 20,45 persen.

{ Kata kunct ; Adops icknolog | Indastrt tabw, Lingbali | Amalists jalur )

Ltroduetion

Characteristies of tofu ligoid waste
were determined by composition of organiv
matter of sovbean and total pnumber of (he
content of each organic matter, Le, water,
protem, mitrogen, and essential amimo acids.
Mohmod et al. (19%0)  analyzed  that
composition and  tolal pumber of  organic
malters of soybean varies and this would
determine the guality of sovbean.

Liquid waste of tofi generally comains
highly organic matter.  IF it is thiown 1o the
waters conlinuously, it can affeet to the
physical and chemical characteristics of the
witers, that are decreasing soluble oxygen and
mncreasing the need value of hiclogical oxvaen
(BOD) and chemical oxygen (COD) which
affect to human health (Hammer, [977),
Based on the Sofvan's study (1999 guality of
liquid waste of wfir in Mojosongo, Surakarts,
il was found that avernge suspended solid (55)
wis 1065 mpfiter, NHy was 152.2 ma/liter,
and BOD was 137 mpfliter. Based on the
water guality standard of itype B, these
paramelers are not reconmended.

There are many ecentral of tofu home
inctustries it several villapes of Gunong Kidul
District, Yopyakarta Province: They produce
wasie product of tof which become source of
water and air pollutions.  IT it ean mznage
well, il could get social benefits by using

wasle product of tofu for cattle feed
Therefore, the producers of wii indusity can
also raise the caitle as additfonal family
IMEOTE.

An o adult cattle can produce. fresh
manure daily gverage of 7.5 tondvear or 5 top
compost, which contain about 30 kg N, 15 kg
PyCOyoand 7.5 kg K:O (Hadmadi, 1982). The
good way of managing cattle manure 15
campust

Today, use af compost and waste {ofu
are  appropriate  technalogies which most
popular in the cattle farmers, They recopnize
these technologies as. an innovation which
could ‘adopted. for increasing their family
incoine;

Rogers (1993) defines jnnovalion 1s an
ided, practice, or object that is perceived as
new by individual or other unit of adoption,
Mewness in an innovation need hol jusi
invalve new knowledge. Someone may have
known about an innovation for seme time bul
not yel developed a fvorable pr unfavorable
aftitude  toward it nor have adopted o
rejected, “Newness” of all innovation may be
expressed in terms of knowledge, persuasion,
ora decision to adepl.

This  study, therefore, aimed o
determine  factors  influence o technology
adoption of tofu mdustry and lvestock waste
produets,
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Material and Method

PDeseriptive Analysis was employed in
this siudy as & basic method. Guoung Kidul
district, Yopyakarts province was selected as
loeal sample, due 103 1ot of cattle raised in
this area. While Sumber Mulyo Village was
selected as a wvillage sample for conducting
this- study, since Sumber Mulye was
considered as center of tofu home-industry, A
total af 40 head of houscholds were selected
as respondents by stmple random sampling.
Regression analysis was used (o analyze the
faciors affected techaolopy adoption of waste
F!H'Hji.li:lSF I'I}" llﬁiﬁg rEIIFITlL]]H:

Y u -+ baX| + h‘;}{g + b + b;xi + b Ns ol
hf:":.s + D

Where,

Y= technology adoption of waste products
{percent)

a=intercept

X.=experience in cattle raising (vear)

Xe= educational attainment (scoring)

o= contribution to the family income
(rupiah/year)

XK= number af labor {person)

Hy= scale of tofu waste production and or

eattle manure (kg/day)

s = mumber of cattle rised (head)

D orgunization membership as dummy

variable

1: as member of cattle farmer group

0 non-member of cattle farmer group

by, by by by by by = estimated parameter

£ =&mor

Begression coefficient was estimated
by Ordinary Least Square (OLS), while
deviation in the eross seetion (heterocedastic)
using Creneralized [east Square (GLS) by
Park-1est in order to have a constant variance
or BLUE estmator (Gujarati, 1988), beside
Goodness of Fit-test, F-test, and t-test. Path
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analysis was emploved to analyze the direet
cffect of independent wvariables to  the
dependent wvariables, comblnation effect of
independen! variables to dependent variables
and also effeet from the residuee or outside the
madel (Mueller et al,, 1977),

Results and Disenssion

Sumber Mulyo Village consisted of
250 houscholds which 150 houscholds were
raising cattle, Simental, Brangus, Limousine,
Thaurin were the breeds which penerally
raised; while Ongole Crossed breed were very
tew. Population of cattle i this village were
mare than 400 beads, this was supported by
availability of field pasiuee and additional feed
froen waste prodiet of tofi industry.

Table 1 showed the summary of socio-
idemographic characierisiics ol the
respondents, From the data, it can be
explained thal educationzl attainment in the
village was generadly low. About 37.7 percent
of respondents finished primary school, while
who reached jumior high school and senior
high school were |5 percent and 17.5 percent,
respectively, This  fondition  was not
significant affected to their work; especially
maintaining  cattle have no  npeed  high
education  in this  willage, just  have
experiences. Average of respondents” age was
51 years old.. The older of respondents’ age
tends to have lower physieal ability. So that,
maintaining  their cattle peeds help from
family members. Averape of family members
wasg 5 persons. This number was quite enough
for family labar,

Mamtaining the cattle had already been
penerated rom thelr parents, Average of their
expericnce was 17 years. Respondents who
member of the cattle finmer  organization
were only 30 percenl. They thought that cattle
raiscd was not their main source of income,
while they did not have organization as a wlu
producers vet.
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Table |. Socio-demographie characteristics of respondents

n= 4
Charaereristics Number Percent
“Educational attainment
-dropped-out from primary school El 10
-Primary school 23 575
=lunior high schoal ] 15
-Seniot high school 7 17.5
Ape
Mean =51
Standard deviation= 10,2
Mam eccupation
-Tofu industry 18 43
-MNan tofu indostry 20 35
-farmer (15) (37.3)
-seller (5) (12.5)
Mumber of family member
Mean = 5 persans

Standard deviation = 0,64

Number af eaitle raised ‘
Mean = fheads
Standard deviation= 1.82

Experience mn cattle mising
Mean =17 years
Standard deviation = 4,27

Orrganization membership
Member = 12 0
Mon-member = 28 70
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Table 2. Regression snalysis of predicted foctors affect to technology adoption

Variahle Estimation Sundard Error -lest
Cocfficient

Experience 000147 0.001 -1.355%
Educational attainment -0,01752 0.016 -1.o70™
Waste contribution 0.001246 (1.001 2.253%"
Lahor = 016900 0.009 -1.849"
Mumber of camrxle 0.009299 0.003 J.210%we
reiscad
Production scale 0.001624 0.001 1.952*
Orprnization (116 0.033 J 54 gwe
Constant 0274 0.065 4. 208
]’ 0.733
R* adjusted 0,724
F-test 15,609
F-rable 2.420

Rettarks,

it = not significast

o = significant at (.10 level

b =gipnificant at 0.0% fevel

Tk

= sigmificant at (.01 level

Tahle 3, Repression analysis of factors significanily afTect to technolbgy adoption

Vanable Estimation Standard Error t-test
Coeflicient

Waste contribution .001334 0.001 2ARQEE
Lehaor ~(L0 14400 0.009 -1.622%
Mumber of cattle raised 0008513 0.003 2.005%%%%
PMroduection scale 0.001526 0.001 1.886**
Urganization 0,107 0.029 3. 5404 %%
Constant 0.202 0,042 4,782
R- 0,758
R* adjusted o 0722
F-test 21275
F table 1.420

Bemarks:

ns = not significant

* = sigmificant at 015 level

L = gipnificant at (.10 level

wyha = gignificont nt 0.01 level
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Iable 2 shows the result of Regression
analysis of independent variables, namely,
experience, educalional altminment, waste
contribution, labor, number of cattle raised,
production  scale, and  organization
membership)  were  predicted  affect to
dependent  variable (technology adoption).
Analysis shows that adjusted R squarcd is
0.724 meaning that 724 percent of the
variance in technology adoption can be
predicted  from  the combination of
independent variables, while the remaining of
26,70 percent was from unpredicted variahles
which cannot be explained in the model.

The result also shows that the value of
F-test (15.609) is greater than the value of F-
teble (2.420), 1this indicates that the
combination of the predictors significantly
vombine together to predict  technology
adoption

Partially, by the t-test, independent
variables, Le, waste contribution, labor,
mumber of catile raised, production size, and
organization affect to technology adoption,
while experience and educational attainment
did not affect to technology adoption.

The five factors which influent to
technology adoption, then re-analyzed by
repression analysis, which shown in Tahble 3,
To give more explanation that can be analyzed
by path Analysis, Li (1981) recommended that
Path Analysis used based on least of number
af variables, hence, can be determined a
system as the main discussion from the
significant  variables, which influence 1o
dependent variable,

Waste contribution, labor, number of
cattle raised, production size, and organization
affect to technology adoption. Centribution to
the family income effect (P=0.05) to rate of
technology adoption in the positive direction.
It suggests that the higher contribution to
family income, it would be the higher rate of
technology adoption. The higher contribution
to the family income, the farmer would be
more  increase the rate of adoption of
technology in order for cost efficlency and
additional wvalue; it caused increasing the
family income. Number of labor effect

ISSN Q1264400

(P =0.15) 1o the rate of technology adoption by
ncgative direction, It means that the more
mumber of labor it would be the lesser the rate
of technology adoption. Usage the waste
products usually were not empleyed by family
members, but employed the skilled hired labor
by salary, while using labor from family
members, usually only dominantly by the head
of family, Number of cattle mised effected
(P =0.01) to the rate of technology adoption in
positive direction.  Meaninps, the more
number of cattle raised, it would be the higher
rale of technology adoption, The more cattle
raised, the more manures can be produced.
The tofi producers in big scale could produce
more tofu waste and be able raising more
mumber of cattle. This affected to the
contribution of waste which was produced to
increase the family income. Production scale
affected (P=0.10) to the rate of adoption of
technology in the positive direction. Tt
supgests thal the biggest scale of production it
would be the higher rate of technology
adoption. It cavsed by the more number of
cattle maised, the more manure would be
produced. The lofu producers in the big seale
would produce more waste of tofu, and be able
to maintain of cattle in the bipgger numbers. It
affected to contribution of waste to the family
income. Production size positively effected at
10 percent confidence level. . The bigger seale
of production, it would be the higher effon
farmer to adopt techoology in order to
improve income. Organization membership
positively  affected (p<0.01) to lechnology
adoption. Member of organization would get
more information (included information of
appropriate technologies) than non-member of
organization,

The effective relationships between
independent variables, i.c. waste contribution,
number of labor, number of cattle raised,
production size, and organization membership,
and technology adoption were analyzed by
formula of afn-1)/2, where, n is number af
dependent variable and independent variables.
From the formula, Path Analysis in this study
consisted of 15 effective relationships.
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Table 4. Summary of regression analysis explains the percentage of dependent vanables
influent to independent variables

Independent Variable

Dependent Variable

Percentage of Explunation

Wiaste contribution

Mumber ol labior Waste contribution

Number of cattle raised
Technology adoption

Mumber of cattle raised Waste contribution

Production scale

Technology adoption

Production scate Waste contribution

Labor

Technology adoption

Organization
membership

Waste contribution
Labor

Mumber of cattle raized

Production scale

Techinology adoption

Technology adoption

8.530

0.8
2892
10.78

097
57.92
1617

6013
4761
2045

(.36
2RS
[2.99
023
[2.70

Based on Table 3, it can be seen that
the biggest direct effect from independent
variables was production seale.  The bipper
size of production, farmers would effort more
to apply technologies.  Production scale
direcily affected {0 technology adoption by
2045 percent, indireet effect to technology
adoption through waste conmibution (6,03%)
and number of Tabor (87.61%), and was direct
effected by number of cattle mised (57.92%)
and organization tnembership to production
scale (43.04%), This value was still affected
by residue (56.96%), Combimation effeot of
interaction between independent variables and
dependent variable was 39.53%, while effect
from outside the model (el) was 60.47%
{Figure 1.

Waste contribution to family income
directly affecied 1o techmology adoption by
£.50% and was divectly influenced by number
af taboer {0.91%), Number of cattle raised
{0.97%), produchion scale {(6.03%), and
organization membership  (0.36%). The

o4

eombirstion effegt amonz number of labar,
numhber of caltle raised, production scale and
organization membership 10 waste
contribution was: 1.68%. This value was
affected by unpredicted factors (residue ar e2)
was 9831%. Number of labor directly
affected to the technelogy adoption (10.78%),
indirect effect of dependent variable through
waste coniribution (0.91%) and nwmber of
catile: mised (28.92%), and was directly
affected by production seale (87.61%) and
orgamization membership (2.85%).
Combination effects between
praduction seale and organization membership
was 78.43%. This value also still be afTected
by unpredicted wvariables (residues) &3 by
2157, MNumber of cattle rased directly
affected to technology adoption (16.17%).
indirectly affecied to technology  adoption
through waste contribution by 0.97% and
production scale by 57.92% and  directly
affected by number of labar (28.92%), and
arganization membership (12,9995,
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edafR. 31% Waste

cotitribution

0,36

[yreanization
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12700

12.998%;

0.23%,

ei=36.90% ___p

Remarks:

= lireel effect
= Indirect effect
residue effect

——p

—
L &

el=6047%

e4=T8,55%

Figure I Structiral model of relationships among variables

Combination effect between number of
labor  snd  organization membership  was
21.45%, Ty value was affected by rosidue
(e4) by 7835  porcent Organization
membership directly affected 10 technology
adoplion by 12.70 percent, indirectly affected
to  lechnolegy  adoption  through  waste
cantribution, number of labor, number of
caltie raised, and production scale,  The
rclationship between organization membership
and 1echnology adoption was caused by direct
relationship of organization membership itself.
Relationship among variables cun be drawn by
structural model {Sosrodiharo, 19864,

Conclusion

The highest direct effect of factors
influence  technology adoption of  waste
product was production seale. The interaction
effect of waste contribution to the toral of
family incaine lowards technology adoption of
wasle product was 39.53 percent, while effoet
from outside of model (unpredicted factors)
wits 0047 percent.  Meanings, the technology
adaption of waste produet from tofu industry
and livestock in Sumber Mulve village have
net been optimally reached vet,

Considering  to  potential of  waste
production  size,  the  developmem  of
technology should be more intensive which

a5
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involving farmers. extension worker, and local
government, i1 such a way, waste usare ag by
produc #lso can be considered o jmprove
Farmers” family income,
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