CHAPTER 4
RESEARCH METHODS

4.1 Grossmargin analysis

As economic comparison, the dternative was chosen that comparison of both
enterprises in both tea production systems. Gross magin andyss (GMA) is widdy
used by researchers to andyze the performance of a particular farm enterprise (Cestle
et al., 1987). Gross margin of an enterprise is defined as the enterprise gross return
minus the varidble expenses atributeble to that enterprise Gross magin andysis
feadlitates the evauation of the economic efficiency of the fams exising way of
producing crops or livestock. It is used to compare the profitability of the enterprise
within the farm, or the profitability of asmilar farm (Anderson et al., 1977)

The varigblesinduded in the gross margin andyss are as follows

Yield per area = totd production/tota area

Gross revenue = tota production in kg x price per kg

Direct cost = cog of seed (own supply or purchase), fertilizer, pedicide, water
fees+ materid inputs + hired labor + machine cost

Fixed cost = deprecidion + taxation

Tota cost = Fixed cost + direct cost

Gross margin = totd revenue— direct cost

Net margin = total revenue — totd cost

Revenue to totd cost = revenueftota cost

Net margin to tota cost = net margin/total cost

Revenueto labor ratio = revenue/labor cost

Net margin to labor ratio = net margirvlabor cost

Currency used in caculaing cogt, revenue and othersis Vietnamese monetary
unit (VND). One US$ was equd to 15,500 VND during the survey in March 2002.
Cods and revenue of production were evaluated at farm gate prices.



4.2 Stochastic frontier approach

4.2.1 Technical efficiency

Technicd  efficency is jus one component of overdl economic efficiency.
However, in order to be economicdly efficient, a firm mugt firg be technicaly
efficdent. Profit maximization requires a firm to produce the maximum output given
the leve of inputs employed (i.e. be technicdly efficient), use the right mix of inputs
in light of the rdaive price of eech input (i.e be input dlocaive efficient) and
produce the right mix of outputs given the sat of prices (i.e be output dlocaive
efficient) (Kumbhaker and Lovell, 2000).
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Figurel Technicd efficiency of firmsin reaive input space.

Econometric modding of production functions, as traditiond defined, was
dimulated by semind peper of Fardl (1957). Given that the production function to
be esimaed had congant return to scae, Farrdl (1957) assumed that observed input-
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per-unit of output values for firms would be above the so-cdled unit isoquant. Figure
1 depicted the Studion in which firms use two inputs of production, X1 and Xz, to
produce their output, Y, such that the points defined by the input-per-unit of output
ratio, (Xi/Y, XofY), are above the curve, II'. The unit isoquant defines the input-per-
unit of output ratios associated with the mogt efficient use of the inputs to produce the
output involved. The devigtion of observed input-per-unit of output ratios from the
unit isoquant was conddered to be associated with technica efficiency of the firms
involved. Fardl (1957) defined the ratio, OB/OA, to be the technicd effidency of the
firm with input-per-unit d output vaues a point A.
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Figure2 Technicd efficiency of firmsin input-output space.

A more generd presentation of Farrdl concept of the production function (or
frontier) is depicted in Fgure 2 involving the origind input and output vaues The
horizontal  axis represents the (vector of) inputs X, assocaed with producing the
output, Y. The obsarved input-output values are beow the production frontier, given
tha firms do not dtan the maximum output possble for the inputs involved, given
the technology avalable A measure of technicd efficiency of the firm which
produces output, y, with inputs, x, denoted by point A, is given by yi*, where y* is
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the ‘frontier output’ associated with the level of inputs, x (point B). This is a measure
of technicd efficiency, which is conditiond on the levels of the inputs involved.

4.2.2. Theoretical stochastic frontier model

The gdochaedtic frontier modd was proposed in 1977 by Aigner, Lovdl and
Schmidt (1977), Meausen and van den Broeck (1977). The origind form of the
modd,

Ln(v)=} G:X)+-w) L @

Vi - the error component represents the symmetrica disturbance that captures
random errors, erroneous daa, etc., and is assumed to be identicaly and independent
distributed asaN (0, s\?).

u — the error component is the asymmetrica term that captures the technica
inefficiency of the observaions and is assumed to be didributed independently of i,
andto satisfy that y £ 0

The non- pogtive disturbance ui reflects that the output of each firm must be
located on or beow its frontier, a + Sjsb X; + M. Any devidion is the result of
factors within the firm’s control, such as technica and dlocative efficiency.

The basic sructure of the stochadtic frontier modd is depicted in Figure 3 in
which the productive activities of two firms, represented by | and j, are consdered.
Frm i usad inputs with vaues given by (the vector) X and obtains the output, Y, but
the frontier output, Y'i, exceeds the vaue on the deterministic production function,
| (; D), because its productive activity is associated with ‘favorable’ conditions for
which the random error, \f is postive. However, firm | uses input with vaue given by
(the vector) X; and obtains the output, Y;, which has corresponding frontier output,
Y;*, which is less than the vaue on the determinigtic production function | (x;; D)
because its productive activity is associated with ‘unfavorable conditions for which
the random error, v, is negative. In both cases, the observed production values are less
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than the corresponding frontier vaues, but the (unobserveble) frontier production
vaues would lie around the deterministic production function associated with the
firmsinvolved
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Figure 3 Stochadtic frontier production function.

The frontier can vary randomly from firm to firm, for this reason it is
stochadtic, with disturbance vi < 0, which is result of factors outsde the decison

meking process, whether favorable and unfavorable for the firm, such as dimate, luck
and machine performance, as well as errors in observing and measuring deata,

The dengity functionof e = 4 — v; is
2 e 1
: (e):s—:*{;} [1-F(else’)], ¥E£e £ +¥, ...(3

wheres=s%+s?%,l =sysy .. (4)

and | * () and F* (.) ae the densty and digribution function of a standard
norma. The log likdihood function, if there are N observations, can be written &s:
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Oncel , s careobtained, s and s can be cdculated.
Technicd efidency of an individud firm is estimated as
TE=Y/Y* =1 (X;; b) exp (v — u)/ f (Xi; b) exp (vi ) =exp (-u;) ....(6)

Mean of technicd efficiency of each farm given e (Jondrow et al., 1982) is

EWM) =5 [ =g e 35 =0
Wheres* =sS\/Se ... 8

The Batese and Codli (1995) technicd inefficiency effect modd is an
extendon of the more usud stochedtic error component frontier function which alows
for identification of factors which may explan differences in efficiency leves
between observed decison making units. The conventiond sochastic  frontier
goproach involves edimation of a function with a compodte error term, including a
symmetric and one-sded component (following Aigner et al. (1977), Meeusen and
van den Broeck (1977)). In the case of the frontier production function, the symmetric
components represent  random  varidions in production due to fector outsde the
control of the farmer such as climate, measurement errors, etc.) and is assumed to be
independently and identically digtributed as N (0, s?). The one sided component is
associated with technicd inefficiency of production and measures the area to which
observed output deviaes from potentid output given a certan leve of inputs and
technology. Commonly, it has been assumed that this component has an identicd and
independent  hdf norma  didribution, dthough a varidy of other digributiond
specifications are possible (Green, 1997).
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The modd proposed by Batesse and Codli (1995) builds upon Kumbhakher et
al. (1991) and Reifsneider and Stevention (1991) and aress to pand data the work of
Huang and Liu (1994) who formulated a non - neutra stochadtic frontier production
function modd, for cross sectiond data, in which the one sded inefficiencies effects
ae ecified as a function of firm -specfic factors and input variables bdieve to
influence technica inefficiency. The technicd inefficiency effect, for the i-th firm in
the ttime peiod, u, is defined by the truncetion (at zero) of the N (Mg, Sif)
digtribution where the firm specific mean, ny, is specified asfallows:

me, =d, + d'Zit (9

Where, Zit is a column vector of technicd inefficiency explanatory varigbles
and the ds are unknown parameters, whic h are to be etimated.

4.3 System properties quantification

Any sysem can be andyzed in tems of ther propeties namdy dahility,
productivity, sudtainability and equitability. The features of the sysem can be
andyzed for each term or complete terms. Productivity messured by yidd, output of
the sysem over the time employed index coefficient of variaion, the index ranged
largely mean that productivity of the system is ungtable and hardly controlled (FAOQ,
1997). Sysem propeties which can be compared in quditaive and quantitative
indicators in order to explore the advantages and disadvantages of each tea production
sysem. Marten (as cited in Jntravet, 1991) daed that the purpose of evaduating
agro-ecosysems peaformance is to dtain better agro-ecosysems  According to
suggest of FAO (1997), indicators have been appropriately applied in the sudy. For
assessing productivity, we based on yidd of fresh tea per fam, yidd of tea per ha
gross margin, net margin. For evaduaing dability of system, we based on cadculating
the coefficents of vaiaion (CV) for gross margin, price, yidd for 5year period in
both sysems For assessing sustainability, we based on aggregating dl sub indices,
economic indices namey gross margin, net margin, and praductivity; environment
indices namely protect ar, waer from contamination of production, good for hedth,



3

and mantan ol fertility; sodd indices namdy generaie employment, and rasng

income.

Table 4 System properties and indicators for measuremert of performance

Property Indicator
I.PRODUCTIVITY Yidd per land, animd unit or other unit of resource
or the value of output per unit of cost
Il. PROFITABILITY In financid terms or measured subjectively as net
benefits
1 of activities 1 Grossmagin
2 of wholefarms 2 Vaious whole-farm profitability measures
3 overtime 3 Discount measures
I1l. STABILITY Coefficient of variation

VIl. SUSTAINABILITY No sngle generd quantitative measure (measuring
goecificaly depend on the study).

Source: FAO, 1997

4.4 Types of comparisons

The sudy was basad on sampled groups comparison; including two samples
were sdected, conventiona and organic. Reason for doing this is to identify the
difference and smilaity in terms of input use, output, gross margin, production and
processing cod, through which the advantages and disadvantages of each sysem ae
shown and support to decison meking a fam leve. The survey data were processed
datistically and use to compare the performances of two systems.

- Compaison of yidd and input used means between two sample groups,
convertiond and organic, t — test for significant difference between two
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sample groups, m. = 56, nz = 54. The results were obtained from STATISTX
20. Compare t* with criticd t at (nu+n2 —2) degree freedoms at certain leve
of dgnificance. We rgect the null hypothess if t* > tcritica, and accept the
null hypothess, othewise. Where n; and n, are number of observetions of
conventiona sample and organic sample, respectively.

- Budget farm camparisons, gross margin analyss was gpplied for each tea fam
sample, and done average, then using it to compare.

- Destription comparisons were agpplied to explore processng and marketing
prectices in the study.

4.5 Data selection
4.5.1 Secondary data collection

Secondary data were reviewed from research documents of ingtitutions, annud
reports of VINATEA, researches on tea varieties of Tea Researching Ingitution
(TRI), internationa projects for tea development, review of agriculture and rurd
developmert; journds and other documents from organizations related to organic
faming. Secondary sources were syntheszed and summarized on  palicies,
production, varieties, and economic performance of teaat nationa and farm levels.

4.5.2 Sampling technique

The sample was sdected by smple random procedure. Fidd survey last from
March to May 2002 in two stes, Dong Hy didrict, Tha Nguyen province, and Thanh
Ba didrict, Phu Tho province. We condder that totad respondents of 110, in which,
number of conventiond tea fams are 56 and number of organic tea farms is around
54, didributed into two sdected agroecologica zones, 55 for North mountainous
zone and 55 for Mid hill zone. The sample sdlection procedure was shown in Figure
4

Quedtionnaire form included
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- Gengd information as name of household heed, age, gender

- Production gStuation such as area, output, number of tea plots age of tea
gardens,

- Processing teain household, tea processing equipment and machines

- Marketing practices, i.e., teaprice, marketing channds.

Two locations consdered as dudy Stes, in which, Tha Nguyen as represented
for NMR, and Phu Tho as represented for MHR. There were some reasons for
secting sudy Stes Frdly, conventiond and organic tea systems are being exiged in
padle in the areas. Secondly, number of tea famers in above regions covered high
percent of tota tea growersin the whole country.

Eligible tea faams were sdected randomly, but in principles, tea fams have
aea under tea harvedt, pure organic tea, not mixing conventiond and organic
enterprises in the same tea farm, and get over twenty % of income from tea
production.

[ Sample selection }

Tha Nguyen, North Phu Tho, Mid -hill
Mountainous

[

tea, , = 28 n=27 n, =27

Conventiona J [ Organic teq, } Organic tea,

Figure 4 Sample sdlection for the Sudy



