CHAPTER 7

THE FACTORSAFFECTING YIELD OF TEA OF CONVENTIONAL
AND ORGANIC TEA SYSTEMS

The chapter focuses on exploring the factors affecting yield of fresh tea, based
on employing stochedtic frontier modd. Yidd of tea origindly is the most concerned
subject to tea famers. Farmers hope to have the highest productivity and to use the
least inputs, it means that they like to maximize the profit from their tea plantations.
The question is how to operaie tea fam efficiently in economic aspect that congds of
dlocative and technicd efficiency. Likewise, recognition of difference and smilarity
of factors afecting yidd of fresh tea has sgnificance in having right interventions in
conventiona tea production as well as organic tea production. This would suggest tea
famers according to each input used in conventiond and organic tea production
processes in order to obtain the best production performance.

7.1 Empirical models
7.1.1 Description of variablesin the models

Conventiond and organic tea production sysems have exided in sdected
study stes, Thai Nguyen and Phu Tho. Production deta were obtained from surveys
by smple random sdection of sample as presented in detals in the Chepter 4.
Reasons for sdlection of tea farmer sample in two provinces were that each province
was a representative for didinct agroecologica  region, Tha Nguyen as a
representetive for the North Mountainous Region and Phu Tho as representative for
the North Mid- hill Region.

The sample conssted of data on yidd of cawentiona fresh tea tea land Sze,
inputs used (urea, potassum, phosphate, manure), chemicd cog, labor, for
conventiond tea fams, and on yidd of organic fresh tea tea land Sze inputs used
(organic fertilizer, manure, compos), and labor employed in organic tea fams. In
addition, the sample dso induded data on socid indicators such as age, education
level, gender of tea fam head, the traning courses received by famers in a year.
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Vaiailes concerned to posshbility of improving technica efficency, i.e, done types
of propagating materids, were employed in inefficiency modd in order to explore the
posshility of improving technica efficiency for the surveyed tea fams Destriptive
datistics of these variables was illudtrated in Tables 43, 44, 45 and 46.

Table 43 Descriptive statistics of the variables used in stochadtic frontier model for
conventiond teafarms

Unit Mean Standard  Minimum  Maximum CV%
deviation vaue velue
Yidd kg 603.3 4332 80.0 1,669.0 71.8
Tealand size nt 1,324.0 679.8 798 2,565.7 513
Urea kg 40.2 48.7 20 1795 1210
Potassum kg 26.7 28.7 10 90.0 107.6
Phosphate kg 7.8 116 10 40.0 1493
Manure kg 1,291.3 1,056.3 1144 6,002.9 818
Chemicd cost ‘000VND 389 9.1 00 156.4 1005
L abor man-day 4.2 41.5 50 160.8 56.0
Location dummy 0.5 05 00 10 1009

Source: cdculation, 2002
Table 44 Descriptive satistics of the variables used in sochadtic frontier mode for

organic teafarms
Unit Mean Standard  Minimum  Maximum CV%
deviation value vaue
Yied kg 5191 377.6 84.8 10225 2.7
Tealand size nf 1,042.3 4297 497.7 1,495.2 412
Org. fertilizer kg 1,001.8 824.0 674 30109 823
Manure kg 944.9 11734 499 39838 24.2
Compost kg 935.3 438.8 450.3 1,603.6 469
Labor man-days 120.1 70.6 40.0 376.2 58.8
Location dummy 0.5 05 0.0 1.0 1009

Source: cdculation, 2002
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It was rather difficult to compare the production systems that differ from each

other by forms of input used; however, there were some factors asessed solely for

suggesting farmersin each production system.

Table 45 Destriptive gatidtics of variablesin technicd inefficiency mode

for conventiond teafarm

Unit Mean SD Min Max CV%
Ageof family heed  Year 44.1 6.3 30 Y] 14.29
Family sze member 53 1 3 7 1887
No of labors Person 23 0.7 1 4 3043
Education schoolingyear 5.9 1.8 2 11 3051
Training Times 39 17 1 7 4359
Typeof clone dummy 0.36 048 0 1 13540
Typeof propagating dummy 045 0.5 0 1 11240
materias
Source: calculation, 2002
Table 46 Descriptive daidtics of varigblesin technica inefficiency model

for organic teafarm

Unit Mean D Min Max CV%
Ageof family head  year 42.3 6.9 0 5% 16.31
Family sze member 4.9 11 3 7 2245
No of labors person 25 0.8 1 4 32.00
Educeation schooling year 7.4 24 2 12 3243
Traning times 79 2.7 4 14 34.18
Typeof clone dummy 0.39 0.49 0 1 125.0C
Typeof propagating  dummy 05 05 0 1 100.0z

materids

Source: caculation, 2002



7.1.2 Multicolinearity test

To avoid the multicolinearity among independent varicbles examine of
rdaionships among the input variables were found to be necessary. Using the
STATISTIX program, the results of these reaionships for conventiond farms were
summarized in Tables 47, 48.

Table47 Corrdation matrix of variablesin sochagtic frontier moddl
for conventiond teafarms

TSIZE; UREA; POTA; PHOS MANU; CHEM; LABD;
TSIZE, 1
UREA1 0.1176 1
POTA, 0.2354 0.2261 1
PHOS; 04781 0.5626 04458 1
MANU; 0.1421 03127 03022 0.7360 1
CHEM1 0.0346 01039  -01078  0.1445 03245 1
LABD: 0.1752 0.2493 03158 0.49% 02488 04607 1

Source: caculation, 2002.
Note: TSIZE teasize, UREA; urea, POTA, potassium, PHOS; phosphate, MANU; manure
applied, CHEM; chemical cost, LABD ; labor in mandays.

Table 48 Corrdaion matrix of variablesin technicd inefficiency modd

for conventiond teafarms

AGE; PERS; LABS EDU; TRAIN;
AGE; 1
PERS 0.1864 1
LABS; 0.2002 0.5423 1
EDU: 0.0817 -0.4263 03071 1
TRAIN, 0.0620 -0.2277 -0.1670 0.2142 1

Source: calculation, 2002.
Note: AGE; age of household head, PERS; personsin family, LABS laborsin family, EDU;
education level, TRAIN: training courses received a yedr.
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Smilaly, the congderaion of multicalinearity was agpplied for vaidbles in
dochadtic frontier production function and technicad inefficiency modes of organic
teafarms. The results were summarized in Tables 49 and 50.

Table 49 Cordaionmetrix of vaiddesin dodnedtic fronier modd far arganic teafam
TSIZE, ORGF;, MANU, COMP, LABD>
TSIZE, 1.0000

ORGF2 0.1866 1.0000

MANU2 0.1200 0.0986 1.0000

COMP; 0.3618 -0.1720 0.2047 1.0000

LABD> 0.1865 02412 04823 0.3075 1.0000

Source: calculation, 2002.
Note: TSIZE: tea area, ORGF; bio urea, MANU: manure, COMP. compost, LABD: labor in
man- days.

Table 50 Corrdaion métrix of variabdlesin technicd inefficiency modd

for organic teafarms

AGE> PERS, LABO; EDU> TRAIN;
AGE; 1.0000
PERS, 0.2314 1.0000
LABO; 0.2148 04321 1.0000
EDU, -0.2626 0.0422 0.1723 1.0000
TRAINz -0.1445 0.0199 0.0466 0.0025 1.0000

Source: caculation, 2002.
Note: AGE; age of household head, PERS, personsin family, LABO, Laborsin family,
EDU, education level, TRAIN , training course times.

Mogt of corrdation coefficients among independent varigbles in both modds
of stochadtic frontier and inefficiency mode were acceptable due to their smal vaues
(less then 0.3), except for the vaiadles namdy family sze and labor in family. They
were omitted due to reaively high multicolinearity (correaion coefficient of 0.43).
All earlier mentions prove that multicolinearity did not occurred among indegendent
vaiables in the proposed models.



7.1.3 Model specification

A dochadtic frontier mode was used for the study in order to examine a
technical efficency and its determinants. The modd of both conventiond tea and

organic tea systems were estimated

The tea industry in sudy areas is presently structured according to two tea
production types conventiond and organic tea production. Sdected dudy aress
condst of both production types. Based on fam level data, the estimation of frontier
production functions was conddered for each tea production type regarding
agroecological regions, and the answer was being seek that whether the factors
dfecting yidd of fresh teg, the mean technicad efficiency in both production systems
were egua. To predict individud technicd efficencies of tea fams was dso
examined in this study.

Stochastic frontier function model

The dochastic frontier moddl was expressed as follows. The Cobb-Douglas
production function of conventiona tea farm was specified as,

LnY 5 =bo + binTSIZE; + boln URE;; + baln POTA;; + baln PHOS; +

bsin MANUj + bgin CHEMj; + b7In LABD1; + gDLOC;;+ u; - V; .....(10)
Where, i =i of teafarm, i=1, 2,... 56.

Y = Yied of conventiona tea per farm (kg of fresh tes)

TSIZE; = Tealand size (m?)

URE;; = Ureagpplication dose (kg)

POTA i = Potassum gpplication dose (kg)

PHOSi = Phospheate gpplication dose (kg)

MANU;; = Manure gpplication dose (kg)

CHEM = Chemical cost (1000VND)

LABD3 = Labor employed (man days)

DLOCy = Location dummy, Tha Nguyen (NMR) denoted 1,

Phu Tho denoted O



The Cobb-Douglas production function of organic tea farms,

LnY 2 = bo + biln AREA2 + baln ORGRi + bsln MANU3 + bdn COMP3 +
bgnLABDy +gDLOCyx +y-vi L (12)

Where, i= i organic fam and i = 1,2,...,54.

Ya = Yield of organic tea per farm (kg of fresh teg)
TSIZE = Tealand size (m?)
ORGF3 = Organic fertilizer gpplication dose (kg)
MANU2i = Manure application dose (kg)
COMP34 = Compost gpplication dose (kg)
LABD3 = Labor employed (man days)
DLOC3 = Location dummy, Thai Nguyen (NMR) denoted 1,
Phu Tho denoted O
Ui = one Sded non — negative error term, independently and identicaly
distributed asN (0, s2)
Vi = random error independently and identically distributed N (0, s%)

b,g = paraneersto be estimated.
In = naturd logarithm

Technical inefficiency model

It was hypothesized the technica inefficency had rdaionship with age
education level of family heed, training courses concerning tea fam practices he/she
received a year, tea cone, and type of crop. The technicad inefficiency modd was
used the same for two systems, and expressed as follows.

Tl =do+ d1AGE; + d2EDU; + dsTRAIN; + d4GEN; + dsCLON; +dPROP;+ ¢; ....(12)

Where, i=1,2,...,56 for conventiond, 1,2,...,54 for organic.
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Tl = Technicd inefficiency index (.00 to 1.00)
AGE; =Ageof family head (yearsold).
EDU; = Education (schooling years).
TRAIN j = Training (times).
GENi =dummy variable, gender of family head (femae = 1, mae = 0).
CLON ; = Dummy variable, type of done (hybrid = 1, locd varieties = 0).
PROP ; = Dummy variable, type of propagating materids
(Vegetative propagation VP = 1, seedling =0).

€i = Error term.

d’ = Parameter vector to be estimated.
7.1.4 Variable descriptions
Y (Teayield)

Yidd of fresh tea is measured by kg of fresh tea per fam. The explanaory
variable is cdled output or productive achievement of farm. Data of this variable were
obtained from the fidd survey, in practice, cdculated and reported by tea famers =
number of harvesting rounds ayear x amount of fresh teaper one round.

TSIZE (Tealand size)

Each fam has owned some fidd plots, in which, tea famers cultivate food
crops, fruit trees, and tea. Number of tea plots was averagely 3 plots and average tea
area per fam was 1, 324 n? for conventiona farm and 1,042 nt for organic farm. Tea
farmers in Tha Nguyen and Phu Tho own larger tea land size than ones in others
provinces.

UREA (Urea), POTA (Potassium), PHOS (Phosphate)

Fertilizers are required to add specific substances to the soil. The variables
such as urea, potassum, and phosphate were included in conventiond tea modd.
Urea as nitrogen can help tea grow effectively and rapidly after harvesting. Tea ledf is

greener when tea farmers goply more urea or nitrogen on tea fields. Nitrogen is an
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important dement in plant nutrition. Between 40 and 50% of the protoplasm is made
up of nitrogenous compounds and 18 to 20% of dry protein is in the form of nitrogen.
Because of this nitrogen is of consderable importance in the vegeative growth of
plant. The sign of the estimated coefficient would be expected to be positive (+).

Potassum plays an important role in the synthess of protein by the plant and
in the gability of such protein. In the adisence of potash, one notes an accumulation of
non-protein nitrogen in the plant tissue and a corresponding drop in protein nitrogen.
It has adso been associated with the ease of movement of water and sdt solution
through the plant sysem. The sgn of the estimated coefficient would be expected to
be positive (+).

Phosphorus is an important condtituent of nucleic acid and its is necessary for
cdl divison which is the main fegiure of vegetdive growth. It plays an important role
in the plants complex enzyme sysem. The dgns of the edimated coefficients would
be expected to be pogtive (+).

MANU (Manure), COMP (Compost)

Livestock was exiged in both organic and conventiond tea farms, so source of
manure or dung from the activity was used to apply tea fidds. Although its nutrient
content was not high but it was so cheep, this is reason tea farmers take an advartage
of it to supplement the nutrient to soil. The sgns of the estimated coefficients would
be expected to be pogtive (+).

Compost was new perception for tea farmers in terms of keeping it 2 — 3
months and mixing it with green leaf, straw. Due to lagt time, they only kept warm for
30 — 40 days, and then trangported them to gpply. Some tea farmers purchased manure
from other fams having livestock activity, then composted and findly, caried them
to apply. Price of manure a surveyed time was around 500 VND per kg. The variable
was measured by kg. The sgns of the estimated coefficients would be expected to be

positive (+).



CHEM (Chemical cost)

It shows dl expenses of tea famers on crop protection, measured in
Vietnamese currency (1000VND). The cost was induded the pedticide, insecticide,
growth regulator, chemicd dement used for curing tea diseases. The cogt was only
occurred in conventiond tea farms. Moreover, the expense on crop protection is
different among tea fams due to different tea land Size, pest occurrences and tea
branch diseases. The dgn of the estimated coefficient would be expected to be
positive or negative (+-).

LABD (Labor employed)

Labor is conddered as mgor input in tea production, incuding family labor,
hired labor, and exchanged labor. Measured unit of the varigble is manday tha is
calculated 8 hours per day, and paid for VND 20,000 in caese of tea farm hired labor
for tea production. In tea production, the harvesting consumed most man-days, and is
period in which hired and exchanged labor is occurred in conventiond and organic tea
farms. For organic farms, rate of mantday can be increased more due to increase of it

for pest control. The dsgns of the edimated coefficients would be expected to be
positive (+).

DLOC (L ocation dummy)

The dummy vaiadle is given into the modd with purpose of conddering
whether change of geographica location, in other words environmental conditions,
affects the yield of fresh tea or not. One is denoted for Tha Nguyen in NMR that is
located at higher devation than Phu Tho in MHR. So zero is denoted for Phu Tho.
The sgn of the estimated coefficient would be expected to be postive (+).

AGE (Age)

Age vaiadle shows about age of family head or tea fam head, rdding to
faming kill and experience. This variable hoped to incresse technica efficiency of
tea farm; therefore it is used to be in hypothess relating to technicd efficiency and
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employed in technicad inefficiency modd. The variable was meassured by age of

family head in years old. The dsgn of the estimated coefficient is expected to be
negative (-).

EDU (Education)

The vaiable illudrates the relationship between educetion leve of family head
or tea fam head and technica €fficiency. Hopefully, increese of number of years
attain in school can improve technicd efficiency in conventiond and organic tea
fams. Education is issue tha has been consdered by government of Vietnam,
however, in some aess, the opportunities of accessng to school ae limited.
Education is proxy tha is controlling the cgpability of tea famer adopt technologies
and information to bring tea production to the best peformance. The dgn of the
estimated coefficient is expected to be negative (-).

TRAIN (Training times)

The varigble was hypotheszed to have the association with the technica
efficiency, this may be due to tea farmers having more traning courses than other,
having more knowledge not only in tea production but dso in socid and marketing
activities when they communicate with other accompanied mates in ther courses
Therefore, hopefully, these things can hdp them improve technica efficiency for their
tea fams in conventiond as well as organic type The varidble was measured by
number of times, which was recaved by family head in a year. The sgn of the
edimated coefficient from the technicd inefficiency mode was expected to be

negdive (-).
GEN (Gender dummy)

This dummy varigble is employed in the modd to identify whether femde is
family head or tea farm operator who can improve technica efficiency. As the same
levd of fertilizer applied by tea farmers but higher technicd efficiency means that tea
famer operated tea fam more efficiently than another. The sgn of the estimated
coefficient from the technica inefficiency moddl was expected to be negative (-).
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CLON (Type of clone) , PROP (Type of propagating materials)

The dummy varigble of type of clone was used in the technicad inefficiency
modd to identify cgpability in improving technica efficiency. It denoted as 1 if tea
farm owned tea gardens with hybrid tea variety, otherwise denotes as zero. Hybrid is
known to be drought tolerant and pest resstant, and create good qudity tea The Sgn
of the edtimated coefficient from the technicd inefficiency mode was expected to be
negative (-).

The dummy variable of type of propagating meaterids was put in the technica
inefficiency mode in order to explore whether new method of vegetdive propageation

goplied by tea famers is better than old method of planting by seed or not. The sign
of the esimated coefficient from the technicd inefficiency modd was expected to be
negdive (-).

7.2 Empirical results
7.2.1 Estimation results of stochastic frontier model for conventional tea farms

Test of variance parameters

The egtimate of g was 0.86, which indicated that the vast mgority of error
vaiaion was due to the inefficiency error 4 (and not due to the random error \). This
indicated that the component of the inefficiency effects made a dgnificance

contribution in the andyss. The one sSded LR test of g = O provided a datigtic of 52.8

which exceeded the C -sguare five percent critica value of 16.9. Hence the stochadtic
frontier modd agppeared to be dggnificant improvement over an average (OLS)
production function (Appendix 4). In other words, there was existence of a frontier
production function for conventiond tea production. Estimaed results of stochastic
frontier modd (usng Maximum Likelihood Edtimation: MLE) were summarized in
Table 51.
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Table 51 Estimated parametersin the Cobb — Douglas stochastic frontier model
for conventiond teafamsby MLE
Vaiadle Parameter Coefficient t- satistics

Sochastic frontier model

Congtart bo 1.5397 41280
Ln (TSIZE) by 01101 29250
Ln (UREA) b 0.2582"" 79709
Ln (POTA) bs 00859 45743
Ln (PHOS) ba -00937™ -34156
Ln (MANU) bs 01116 19123
Ln (CHEM) be 0.0090™ 14268
Ln (LABD) b7 05903"" 135482
DLOC bg -00137™ -0.3043
s 00227 32326
g 08571 50516

Source: cdeulation from FRONTIER 4.1c.

NotesZ=s ?.s 3 g:%

=+ - detidica dgnificance at 0.01 leve
= gatigica sgnificance at 0.05 leve
* o datigtical significance at 0.10 leve
ns : hon significance

Discussion on estimated coefficientsin stochastic frontier models

Mot coefficients had pogtive sSgns, except varigble of location, phosphate in
the frontier production modd, shown inversed associaion among input varigbles and
yidd in the sample of the sdected study aress. Estimated coefficients had satistical
ggnificance a 0.01, 0.05 levels, such as urea, potassum, and labor used. The results
indicated that if increment of these factors were by one percent, i.e, urea, potassum
goplied, and labor employed, there would be increasing by 0.26 percent, 0.09 percent,
059 percent in yidd of fresh tea, regpectivdy. Since this is the modd of whole farm
production yield, the land Sze variable is necessay to capture the difference of totd
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production due to production Sze. The coefficient of tea land Sze had pogtive sgn
and was datidicdly dgnificant, indicating that an increese of one percent of land
raised yield by 0.11 percent. On the average, an increase of 1 nf raised yidd of 0.05
kg. The edtimated coefficient of phosphate had negative sgn and was dSatidticaly
ggnificant, implying that conventiond tea fames have overused amount of
phosphate, average 6.8 kg per farm, which was equivalent to 130 kg per ha This was
explaned that tea fams have ignored suggest of goplying 50 — 60 kg per ha of this
fertilizer from the extenson agents The coefficient of chemicd was datigticdly
inggnificant, indicating that chemicd cost in both content for curing tea diseases and
pesticides seemed not to affect the yield of fresh tea, even though tea farmers hed
expensed more or less for their tea fams. The estimated coefficient of location was
daidicdly inggnificant, reveded that geographicd and environmenta conditions
auch as ranfdl, devaion of two sudy dtes had agpproximatdy the same effect on
yield of fresh tea

7.2.2 Deter minants of technical efficiency in conventional farms

The predicted technicd efficiencies of the conventiond tea famers in the
sample, obtained by usng Cobb-Douglas modd, were given in Appendix 3. The
average technicad efficency was 0.786, indicating that most surveyed conventiond
tea fams were operaed rdativedy cosdy their best productive performance
(frontier). This dso implied that, on average, the conventiona tea farmers in the study
dtes were producing conventiond tea to dbout 786 percent of the potentid
(dtochadtic) frontier production levels, given the levels of ther inputs and the
technology currently being used. Technicd efficiencies of individud conventiond tea
farms were clugtered in groups of 0.71 - 0.8 (27% of sampled fams), 0.91 —1.0 (30%
sampled farms), reveded that haft of conventiond tea farms operaied farly efficiently
but some conventiond tea farms had poor technicd efficiency, it was found that 5%
sampled fams were operated a technica efficiency of 0.41 - 0.5. The digribution of
the predicted technicd efficiencies of conventiona teafarms shown in Figure 9.
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Figure 9 Didribution of technica efficiency of conventiond teafarmers

Given the cetan dae of technology, famers varied in ther levd of
achievement of maximum possble output. The difference depended upon fam
characterisics such as age, number of years ataning school, gender, training times
recaeived by tea fam head, and socio economic and naturd conditions. In this study,
farm-gpecific technicd efficiency was hypothesized to influence by age, education,
training, gender, done, and type of propagating materias.

The edimated coefficients in the inefficdency modd were of particular
interested to this study and were depicted in Table 52. The age coefficients appeared
to be negative and significant which indicated that older tea farmers were more than
efficent then younger ones. This dso proved that old tea farmers often have more
experience in tea production than young tea famers. This may be due to their good
managerid skills, which they have learnt over time. Therefore the younger organic tea

farmers should be encouragedto work with eder tea farmers.

Coefficient of educaion was negaive and sgnificant, reveding that education
hed impact on increesng technicd efficiency of tea fam. This may be due to his
managerid skill and easy access to information and advanced techniques.

Edimated coefficients of type of propagating materids and training were
datidicaly inggnificant, implying that types of crop such as vegdative propagation
or seedling did not affect technica efficiency of the sampled tea fams. Similarly,
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traning courses concerned tea fam practices dso had not impact on reducing

technica inefficiency of conventiond teafarms.

Table 52 Edtimated parametersin technica inefficiency effect mode
for conventiond teafarms

Variables Parameter Coefficient t- Satigtics
Congtant do 15330 6.0018
AGE; d1 -00182™ -34941
EDU, d2 -0.0431" -21127
TRAIN: ds -0.0222 -1.0874
GEN; da -0.1676 " -25326
CLON1 ds -0.2063" -2.0749
PROP; ds -0.0925 -1.6240

Source: calculation from FRONTIER 4.1c.
Note: SE standard error, **+, ** * ns: getistical significance at the 0.01, 0.05, 0.10, non
sgnificance levels, respectively.

The edimated coefficient for gender, tea clones coefficient showed negative
vadues and have datigdicd dgnificance. The negative and sgnificant coefficients for
gender suggested that femae as family head or key tea fam operator to be more
efficient than male as household head.

Likewise, tea hybrid gpplied had sgnificant effects on increase in technica
efficiency. It was proved that the coefficent Sgn was negative and had datidticaly
ggnificance a the 0.05 leve. It indicaied that tea farmers gpplied hybrid tea was more
efficiently than tea farmers did not applied type of hybrid tea

Negetive vadue and dgnificant of the edimated coefficient for type of
propageting materids indicated conventiond tea famers used vegetative propagetion
(cuttings) more efficient than gpplying seedling in newplanting tea
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7.2.3 Estimated resultsin stochastic frontier model for organic tea farms

In regard with organic tea farms, the factors affecting yield of fresh tea were
conddered, the technicd efficency for individud fams were predicted, and factors
afecting technica efficiency were examined. The results were obtained by avalable
software FRONTIER 4.1c, summarized in Table 53.

Table 53 Edtimated coefficientsin the Cobb-Douglas stochestic frontier

production function by MLE for organic teafarms

Vaidde Parameter Codfficient t-raio
Stochastic frontier production
Constant bo 777123 -22.8370
Ln(TSIZEy) by 16597 36.9814
Ln(ORGF>) bz 00672 2.7782
Ln(MANU) bs 0.0029" 04216
Ln(COMP,) ba 0.2%"" 4,6662
Ln(LABD) bs 0.0960" 1.8425
DLOGC, be 0.0239™ 1.0536
S& 0.0202™" 30608
g 09527 125925
Lag (likelihood) 57,6818
LR one-sided 823560

Source: caculation, 2002.
Note:s.2= s 2,5 3,
| s
sZ+s?
**+ - defidica dgnificance a 0.01 leve
** . ddtidica sgnificance a 0.05 leve
*  gatigicd sgnificance a 0.10 leve
ns : non significance
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Test of variance parameters

The estimate of § was 0.95, which indicated thet the vast mgority of error

variation was due to the inefficiency eror u (and not due to the random error \). This
indicated that the component of the inefficiency effects made a dgnificance

contribution in the andlysds. The one Sded LR test of g = O provided a datigdic of

8235 which exceeded the C -square five percent critical value of 14.1. Hence the
dochedtic frontier modd appeared to be dgnificant improvement over an average
(OLS) production function (Appendix 5). In other words, there was exigence of
frontier production function for organic tea production.

Discuss on factor s affecting yield of organic fresh tea and technical efficiency

Mogt edimated coefficients showed postive vaue as expected and had
gonificant & various levels. Edimated coefficient of tea land Sze showed postive
vadue of 1.66, and dgnificant, reveding that tea land Sze had dSgnificant effects in
increesng yiedd of fresh tea Therefore, increment of tea land Sze by one percent
would increase output by a larger proportion (1.66 percent). Thet is a the mean, the
increment was 080 kg per mP. The esimated coefficents of organic fertilizer,
compog, and labor showed postive vaues of 0.07, 0.23, 0.096, respectivdy and were
sgnificant, reveded that they were effects on increasing yied of fresh tea This dso
indicated that if increment of organic fertilizer, compod, and labor by one percent
would increee the yidd by 007 pecent, 023 pecet, ard 0096 percen,
respectively.

Edimated coefficients of manure and location were postive but daidicaly
inggnificant, explained that manure had less impact on rasng yidd of fresh tea in
surveyed organic tea fams. Another interpretation for this was quality of manure
made by tea famers themsaves was not insured in terms of quality. Location dummy
coefficient was edimated to be in postive sgn but indgnificance, presenting thet
geogrgphicd and environmenta conditions of sdected study dtes had no effects on
increesing yield of fresh organic tea It was clear that two sdected sites might be less
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different from each other in teems of devation as wel as environmenta conditions

such as temperature and rainfdl.

7.2.4 Deter minants affecting technical efficiency

The technicd efficiencies of the organic tea farmers in the sample, obtained by
usng Cobb-Douglas modd, were given in Appendix 3. These vdues ranged from
0469 to 0.992, with the mean technicd efficency estimated to be 0.846. This implied
that, on average, the organic tea famers in the study Stes were producing organic tea
to about 84.6 percent of the potentid (stochedtic) frontier production levels given the
levels of ther inputs and the technology currently being used. There were sixty four
percent of the sample organic tea famers who had technica efficiencies greater than
0.81. There were about thirty five percent of the organic tea farmers with technica
efficiencies less than 0.8. A gample frequency didribution of the predicted technical

efficiencies of the 54 organic tea farmers was presented in Figure 10.
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Figure 10 Didribution of technical efficiency of organic teafarmers

Technica efficiencies of individud organic tea faams clustered in ranges 0.81
- 09 (38% of the sample), 091-1.0 (3% of the sample), implied that most
conventionad tea fams were operating so efficiently because they have been guided
and under the supervison of the project officers of CIDSE organization. However, the
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figure indicaied thet, dthough there were very high rddive frequencies of the
technicd efficiencies aove 0.81, there were dso some organic tea farmers who were
quite poor in ther technicad efficiency peformance (5 percent of the sample); it was
explained more that dmogt dl the organic tea farms were outside of the project.

The edimated coefficients in the inefficiency modd for organic tea fams
were of particular interesed to this study and were depicted in Table 54. The age
coefficients appeared to be negative and dgnificant which indicated that older tea
farmers were more than efficient than younger ones. However, the coefficient vaues
was less s0 the deviaion of age of organic tea fam head between old and young
would be less sgnificant in increasing technica efficiency.

Education coefficient was negaive and sgnificant, reveding that educated
organic farmers were more efficient than others. This may be because the educated
farmers accessed to information and adopted sendtively new techniques more eesily

than lower educated farmers.

Negative and dgnificant edtimated coefficent of training suggested that
whoever organic tea farmer taken part in more training courses were more efficient
than other organic famers having less than training courses concerned to organic
farm practices, i.e, meking compog, controlling pest, and applying organic fertilizer
and compod in right way.

The edtimated coefficient for gender, tea clones coefficient showed negetive
vaues and had ddigdicd dgnificance The postive and inggnificant coefficient for
gender supposed that in organic tea farms, made or femde was tea faam head or key
operator had not effect on increasing technicd efficiency. Like other factors affecting
actively technicd efficiency, tea hybrid had significant effects on increesing technical
efficiency. It was proved that coefficient had negative sgn and was ddidicdly
sgnificant a the 010 levd. So, the suggestion of using hybrid tea varieties for
organic tea farmers in new-plantation was acceptable.
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Table 54 Estimated coefficients in technical inefficiency mode for organic teafarms

Vaiadle Parameter Coefficient t-raio
Constant do 15903 10.2658
AGE; d1 000%™ -2489%5
EDU> d, 00873 -34126
TRAIN; ds -0.0659" -2.7147
GEN; ds 00228 01757
CLONE; ds -0.2615 -1.6817
PROP, de -0.0229® 02331

Source: calculation from FRONTIER 4.1.c.
Note: SE standard error,

= getigtical dgnificance a 0.01 level

== gatidicd dgnificance a 0.05 leve

*  gatidicd dgnificance at 0.10 leve

ns : non sgnificance

Negetive vaue and sgnificant of coefficient for tea clone showed that organic

tea farmer gpplying new improved and hybrid tea was more efficient than organic tea
farmer gpplying local varieties as ‘Trung Du'. It was aso proved thet most of organic

tea fields were from converting process, not from new planting.

Postive vdue and indgnificance of edimated coefficient for type of
propagating materids explaned that types of crop such as vegeative propagation and
seadling had not influenced on reducing technicd inefficiency in organic teafarms.

7.2.5 Comparison of thefactors affecting yield, technical efficiency

and deter minantsin inefficiency effect models between two systems

Comparisons of factors affecting yield of fresh tea

Coefficients estimated from Cobb-Douglas production function were output
dadicity of input use In the Cobb-Douglas functiond form, the edtimated
coefficients showed the partid eagticity of each input (Ei), it can be expressed as,
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% change in ouput dy/y
Ei= = — .13
% chengeininput i dXi/Xi
=M P)Q/AP)Q
MPxi=E;* AP=E; * Y/X; ...(14)

Margind products of various inputs were caculated from EQ. (14) and
summarized in Table 55,

Table55 Margind products and average products of conventiona and organic tea

production
Unit of input MP AP Elasticity
-_-kg/ unit of  --kg/unit of input
|nput use-- use--
Conventional tea
TSIZE, nt 005 046 0.1100
UREA; kg 1527 314 0.2582
POTA 1 kg 194 22.60 0.0859
MANU; kg 005 047 0.1116
LABD; man —day 480 813 0.5903
Organic tea
TSIZE, f 080 050 1.6397
ORGFER; kg 04 052 00672
COMP; kg 013 056 0.229%
LABD, man —day 042 433 0.0960

Source: calculation, 2002.

It is clear that factors affected differently the yield of fresh tea between two
sydems, and the edimated coefficients were different in vaues and items For
indance, factor of tea land Sze had Sgnificant effect in increesng yidd of fresh teain
both sysems, but for conventiond tea less dgnificant effect (estimated coefficient for
it was 0.11) but for organic tea farm, was s0 sgnificant effect (estimated coefficient
for it was 1.66). If increase by one percent in land sze would increase 0.11 percent in
mean yidd of conventiond tea fam and 1.66 percent in yidd of organic tea fam.

This dso reveded that if when measure a the mean (1,324m?), an increment of one
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quare meter in tea land dze would increese the yiedd by 0.05 kg of fresh tea

conventional farm (Table 55), whereas it would increase the yield by 0.80 kg of fresh
teafor organic teafarm (at the mean size = 1042 n).

However, because the yidd dadicity of tea land in conventiond tea
production was not unique, margind product vaue was gpproaching to zero (MP =
0.05), indicating thet if increesing tea land in the sdlected tea fams (size of 1,324 nf)
the incremental yield gpproached zero. Thus, it was suggested that in conventiond tea
sysem, there was no economies of land 9ze. The exising average per square mater
as0 declined as land dze incressed. Therefore, famers may need to replace the old
tea gardens by new-planting tea on the exiged tea land Sze or convert into organic
system.

Edtimated coefficients for manure were different between both systems, in
conventiondl tea farm, manure had gSgnificant effect in increesng yield of fresh tea
but had not in organic tea farms. This was illustrated that the edtimated coefficient of
menure was in podtive dgn and datidicdly dgnificant in frontier modd  for
conventiond  tea famers while dso in postive Sgn but had indgnificance (0.1116
and 0.0029®) in the modd for organic teafarms.

Both edimated coefficients for labor used were in podtive sgns and
dgnificance for both sysems, however they were different from vaues and
sgnificant effects in increesing yidd of fresh tea It was illustrated that the
coefficients were 059 and 0.096 in conventiond and organic frontier models,
respectively.  Increased by one percent in labor used would increese 0.59 percent in
average yidd of conventiond tea fam and 0.096 percent in organic tea farm, or
increase one manday contributed to the increase in yidd of conventiond tea farm by
4.8 kg of fresh teaand 0.42 kg of fresh teain organic teafarm.

Yidd of tea continued to increase when tea farmers spent more and more man
days (manly increesng number of harvesing rounds a year). However in organic
fams, the coefficient of labor or yield dadticity of labor 1se was 0.096, less than one,
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or MP was 042, closer zero than that of conventiond. Therefore, to increase labor in

organic tea production need to consder prices of tea and wage cost.

Regarding conventiond tea production, an increese of 1 kg of urea, potassum,
manure would increase 15.3, 20 and 0.05 kg of fresh tea per fam, respectively. For
organic tea production, if sampled tea farmers agpplied one more kg of organic
fertilizer and compog,, yidd of fresh tea would be increesed 0.04 and 0.13 kg of fresh
tea per farm, respectively.

Comparison of mean technical efficiency and its determinants

Esimates of the mean technicd efficiencies, based on the frontier production
function, indicated that conventiond tea fams were 78.6% technicdly efficient,
whereas organic tea farms had technical efficiency of 84.6%. These edtimates were
ggnificantly  different, shown that t-test vaue of 2.12 was greater than t-critical a
0.05 levd.

Using the esimated parameter vaues for the frontier production function Eg.
10, 11), predictions were obtained for the technica efficiencies (Eg. 12) of individud
conventional and organic farms. The values obtained are summarized by reporting the
frequencies (and percentage) of farms within the decile ranges indicated in Talle 56.

For conventiond farms, the technicd efficiencies ranged from 0.483 to 0.976,
whereas for organic farms, the range was 0469 to 0.992. Thus the technicd
efficiencies of organic tea fams were much more varidble than those of conventiona
tea farms and were generdly higher. This implied that organic fams operated closer
to ther frontiers than conventiond farms did with respect to their frontiers production
function. This did not necessarily imply that organic fams were more efficient in

absolute terms or more economicaly viable than conventiond farms.

There were differences from estimated coefficients in technica inefficiency
models for both systems age of tea fam head had ggnificant effects on improving
technical efficiency in tea convertiond farms, but less ggnificant impact on this in
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organic tea farms, the esimated coefficients were (-0.0182°) and (-0.0094 ") for
conventiond and organic farms, respectively.

Table 56 Technicd efficiency of both conventiond and organic teafarms

Technicd efficiency Conventiona Organic
score Freg. Percent Freg. Percent
04105 3 5.36 3 5.56
051-0.6 5 893 1 185
0.61-0.7 8 1429 2 3.70
0.71-0.8 15 26.79 8 1481
0.81-0.9 8 14.29 21 3889
091-1.0 17 30.36 19 3H19
TE TE
Mean 0.786 0.846
SD 0.132 0130
Min 0483 0469
Max 0.976 0992
N 56 54

Note: TE=technical efficiency, Freg. = number of teafarms

Traning was dgnificant in improving technicd efficiency in organic fams,
but inggnificant in conventiond fams Within the range of 1 — 7 tranings for
conventiond  practices made no gSgnificant  difference to  improve  farmers
management. This may be due to conventiond tea famers dready had much
experience in tea production. Whereas organic tea famers received more traning
courses related to organic tea farm practices, averagely 8 times a year. This is Snce
organic farmers had less experience on organic techniques and were under the project
of CIDSE.

Gender vaidble had dgnificant effect on increesng technical efficiency in
conventiond farms but not Sgnificant effect on doing this in organic fams, illudrated

*kk

that edimated coefficients were (01676 ) and  (0.0028%) in conventiond and
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organic farms, respectively. It indicated that role of woman in conventiond tea fam
was important while in organic farms, this was not gpparent.

Regarding type of propagating maerids, it had dgnificant impact on reducing
technicd inefficiency in conventiond fams but not doing in organic fams the
edimated  coefficients were (-00925) and (0.0229™) in conventiond and organic
fams, respectively. It suggested that conventiond farms should gpply vegetaive
propagation (cuttings) in new plating tea to replace the old tea gardens, while not
suggested more for organic teafarmsin terms of this.

Esimated coefficients for education had dgnificant and negative vaue in both

systems, which indicated that it had the same effect on increasing technicd efficiency
in both tea systems.



