CHAPTER 3
LITERATURE REVIEW

3.1 Agricultural system, tea system and key factor s affecting yield

Production system incdudes components for yidding production, and having
close rdationships to around environment and heavily rdied on dimatic and naturd
conditions. It dso is defined as redity has boundary, and condsts of components,
hierarchy, response feedback, and a process of transforming inputs to outputs (Dillon,
1990). Its inputs such as sodd, biologicd fectors are trandformed to biomess, yidd
and information. The sydem has propeties induding productivity, sudanability,
dability, equitability, and can be dudied by Farming Sysem Research Approach
(FSRA) (Conway, 1986). System properties can be measured by quantitative and
quditative index based on criteria such as productivity messured by crop yidd per
land aeq, dability is commonly meesured by coefficient of vaiation (CV), and
sudtainability is measured by some criteria through years.

Genedly, the process of transforming from inputs used to output is expressed
by production function in agriculture. The readionship between physcd quantities of
crop production grown and st of inputs used to produce the crop under consideration
w’

: (X11X21-"1Xn) (1)

Where Y physcd amount of crop, Xi, Xz,.., Xn quantities of respective inputs
for producing a given amount of products (Ismal, 1998). Vaiables entered into
modd would be gppropriate if factors ae expressad drict rdaionships and
emphasized inputs and ouput reaion. Some key factors affecting yield but not
controlled by famers ae s0 -cdled as exogenous variables. For ingtance, in tea
production system, its output can be influenced by many factors i.e, dendty of tea
bush, shading trees dimae conditions, geogrgphicd locaion etc. In redity, tea is
planted monotonoudy and intercropped with other forestry trees, this can contribute
into protecting environment in terms of anti-eroson. Moreover, tea intercropped with
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shade plants has shown thet its yied can be improved consderably (ADB, 1997). In
China, perception of tea intercropped with shading trees was developed in 1980s
Shading trees were forestry and fruit trees.  The results reported that tea with 50%
shading tree had higher productivity than tea with 15% shading tree (Huang et al.,
2000). High productivity of tea can be obtaned in agppropriste conditions, i.e, plant
dendty. Dendty may be ranged from 9,000 — 12,000 bushes per ha in Si Lanka
Moreover, yidd of tea is often afected by many other factors such as dimatic
conditions  (temperature, rainfdl, sunshing drought, and frod), <ol types,
topographica location, and farm practices (Hans-Joachim, 1989). Other key factors or
vaiables as inputs such as fertilizers, labors can be $udied and put into the modding.
Fertilizetion was conddered as input factor to produce the output, or conventiond
materids for production. Reationship between the yidd and fetilizers has been
sudied by quatitaive dudies based on conducting the experiments concerning
fertilizer application. 1t was found theat there was clear rddionship among fertilizers,
i.e, nitrogen, potassum, phosphate rock, and yield of fresh tea (Eden, 1964).

Socid factors can contribute in raisng indirectly the yidd, for instance, better
education can improve fam management and raise technica and dlocative efficiency
of the individud, and educaion represented by number of years ataining school is
ued a proxy of potentid productivity of the individud. An age is dso used as
measurement of experience (Abdulal and Refini, 2000).

3.2 Studiesrelated to conventional and organic tea

Tea is planted in countries in Ada, in which Vietnam is one of the countries.
Its productivity rdated cdosdy to dimaic and environmentad conditions devetion,
temperature, soil fertility, fam practices of famers (Eden, 1964), however, is the
highest when tea is adgptable to high devatiion areas where gppropriaie temperature
and rainfdl (Kham and Hiep, 1996). Thus, some regions n Vietnam are consdered to
be ided places where tea is grown dramaticdly, of which, the North Mountainous and
Mid-hill regions are gpparent to have mog potentid. As regards tea production, tea
famers completdy manage and control, but in marketing, they sometimes sdl tea
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products hardly and a low prices, though trade companies and tea corporaions export

most tea products. Vietnamese tea prices are d <o relied heavily on world tea price.

Organic farming is new trend which is appeared in recent years firdly, it
comes from developed countries, mainly European countries, next it expanded into
Ada countries, India, Thaland, Vietnam. Organic faming can be caried out for
many cops as Gaman Technica Cooperdtion having dl organic farming guiddines
for 11 mgor tropica crops such as rice, fruit, pinegpple, tea, etc. (German Technica
Cooperdtion, 1999). Detall guiddines are condderably essy for famers to cary out in
practice.

Characterigtics of organic faming include protecting the long term fetility of
ils by mantaning organic mater leves fodeing soil biologicd adtivity and
caeful mechanicd intervention; use of legumes and biologicd nitrogen fixation, as
wdl as recyding of organic materids including crop resdues and livestock wastes,
caeful atention to the impact of faming sysem on the wider environment and the
conservation of wildlife and naturd habitats etc. (Lampkin and Paddl, 1994).

Organic farming in generd as organic tea in particular need to be certificate on
products by some qudity certifying organizaions, i.e, ACT of Thaland. In Vietnam,
a present, tea fams cetified as organic tea fams has given the organic tea
catification by ACT (Thaland) for its tea products (Hoa, 2002). Organic tea probably
is devdoped in Mountanous and Mid-hill regions due to tea fames have
qudification and <kills in tea production better than other tea production regions.
Organic faming often reguire skill of famers in production and need to have
gopropriate support and assistances from government and related organizaions.
Operaion of organic sysem is more difficult than other conventiond production
system due to it not use any synthetic chemica fertilizer and pedticides, tea yield may
be less5 -10% than one in conventiona tea garden, but it is required more labor, i.e,
man-days for mantenance namdy weed control and pest prevention, and having
measures to not dlow pollution chemica resdues from other neighbor sysems i.e,
conventiond tea, fruit crop, rice, etc.
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3.3 System properties and sustainability development

Sudanability, sudanable faming sysems and sudainable agriculture have
been defined in quite a number of ways and on vaious leves Three dimensons
commonly referred to ae ecologicd, emnomic and socid in character. The
definitions suggested by Conway (1987) offer a good conceptud base. According to
this author, an agro ecosystem’s performance can be defined with respect to four
gods productivity, stability, sustaingbility and equitability. Productivity is defined as
the output of vaued product per unit of resource input; Stability is defined as the
condancy of productivity in the face of disturbing forces that aise from normd
fluctuations and cydes in the environment; sudtainabiity is defined as the ability of an
agro ecosysem to maintain productivity when subject to dress or shock; and findly,
equitability is defined as the evenness of the didribution of the agro ecosysem’s
productivity among the human bendfidaies All four concepts can be seen as
reflecting the wider dimensions of sustainable farming systems.

Conway’s definition has been expanded in scope, usng a wider definition of
farming-sysem properties by McConndl and Dillon (FAO, 1997), which includes
productivity, profitability, Sahility, diversity, flexibility, time-digoerson,
sudtainability, complementarity and environmenta competibility.

This wider definition of properties was found to reflect the various dimensons
of sudanability even better than Conway's previous definition. Conway's incuson
of equitability is, however, gppropriate for the review and should be added to the list
above as the ninth criterion.

Agriculture is a complex of processss teking place within biophysicd, socio-
economic and  politicd  condraints,  which control  the sudtaingbility of the farming
adtivities (Yunlong and Smit, 1994). The concept of sudtaingble agriculture combines
characterigics such as longterm maintenance of naturd sysems, optima production
with minimum input, adequate income per farming unit, fulfillment of besc food
needs, and provison for the demands and necessties of rurd families and
communities (Brown et al., 1987). All ddfinitions of susaneble agriculture promote
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environmental, economic and sxid harmony in an effort to atan the meaning of
sudainability. The most relevant issue today is to design suitable technologies, as well
as compaible draegies from the socid, economic and ecologicd viewpoints that will
bring about the necessary behaviord changes to achieve the objectives of sugtainable
agriculture. Sudtainability is a concept and cannot be meesured directly. Appropriate
indicators must be sdected to determine levels and duration of suganability (Zinck
and Farshad, 1995). An indcaor of sugandbility is a variabdle tha dlows describing
and monitoring the processes, dates and tendencies of systems a the farm, regiond,
nationd or worldwide levds An indicator of sudanability must be sendtive to
tempord and spaiad changes, predictable, measurable and interactive (Liverman et
al., 1988). Munasnghe and McNedy (1995) reported as important indicators the
index of hiophyscd sustainability, soil and water conservation, efficiency of fertilizer
use, efficency of energy use, and productive permanence of the forest. Ramakrishnan
(1995) incduded management practices, biodiversty and nutrient cycle. Harrington et
al. (1995) didinguished between quantitetive and quditative indicaiors, with atention
to processes, dates or tendencies associated with sudtainability. According to Smyth
and Dumanski (1993), good indicators are messurable and quantifisble environmenta
datidics that measure or reflect environmenta deatus or change in condition. In the
present Sudy, the concept of indicator was extended to system datistics that measure
or reflect sydem datus or change in condition, with emphass on the nationd
agriculturd sysems.

Indicators are sdected on the basis of diagnodtic criteria that permit the
discrimination of factors, causes and effects contralling a sysem. The definition of
criteria may be broadened to Sandards or rules that govern judgments on system
condition, ingead of only environmentad condition. Agriculturd sysems can be
andyzed a vaious hierarchicad levds For land evdudion and faming systems
andyss, FAO (1992) diginguishes cropping sysems, fam sysems sub-regiond
sysems, regiond sysems and nationd sysems Weterings and Opschoor  (1994)
consder geographicd domans of sudanability and indude continentd and globd

levds
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Equitability can be used as an indicator of agro ecosysem performance tha
incorporates the socid dimenson. Socid equity is a measure of the degree in which
resources and products of a production sysem ae equdly didributed throughout the
humen populaion. This implies tha equdity of product availability (output) and
equdlity of resource availability (inputs) are the preferred norm.

3.4 Previousstudiesrelated to technical efficiency

Stochadtic frontier gpproach has been agpplied to dudy the productivity by
many authors Agner, Lovdl and Schmidt (1977) employed d<ochedtic frontier
production modd with basc daa on the US primary metds indugry (including 28
daes) and US agriculturd data of six years and the 48 co-terminous states. The
results reved that dochedtic frontier was not dgnificantly different from the average
response function. Huang and Bagi (1984) used trandog production function to
examine technicad effidency of a sample of 151 fams in the Punjdb and Hariana
daes of India by maximum likeihood estimation. The study showed that an average
technica efficiency levd dose to 90%, while the peformance of smdl fams vis-a
vislarge farms was dmost equdl.

Bravo-Ureta (1986) edimated technicd efficiency of dary fams in New
England region of the US using Cobb-Douglas frontier production function. He
obtained technica efficiency ranged from 0.50 to 1.00, with mean technicd efficiency
of 082 The author concluded that technica efficency of individud fams wes
detigicdly independent of Sze of the dary fams as messured by the number of

COWS.

Kdirgan and Shand (1986) investigated the technicd efficiency of rice
farmers within and without the Kemubu Irrigation Project in Mdayda during 1980.
Given the spedifictions of a trandog dochedtic frontier production function of the
output of the rice fames the Cobb-Douglas modd was not an adeguate
representation of the data Maximum likelihood methods were used for edimation of
the parameters of the models and the frontiers for the two groups of famers were
sgnificantly different. They reported that the individud technica efficiencies ranged
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from about 04 to 0.9, such that the efficiencies for those outsde the Kemubu
Irrigetion project were dightly narrower. They concluded that their results indicated
that the introduction of new technology for famers does not necessxily result in
sgnificantly increased technicd efficiencies over those for traditiond farmers

Kdirgan (1991) used Cobb -Douglas production frontier to estimate technicd
efficiency for a random sample of fams locaed in the daie of Tamil Nadu, India
usng maximum likdihood edimation (MLE). The sudy showed that management
practices and cortacts with loca extenson agents had a dgnificant postive impact on
technica efficiency.

Siboonchitta and Wiboonpongse (2001) use dochedtic frontier  production
modd to sudy compaaively factors effecting on jasmine and nonjagmine rice in
Thaland. The results indicated that crucid factors influencing jasmine rice yidd are
chemicd fertilizer, Iabor, irrigation, severe drought and neck blast whereas those for
nontjasmine rice are the same except labor and neck blast. Wilson et al. (2001) study
technical  efficiency of wheat fams in Eastern England, which is measured through
the edimation of a sochadtic frontier production function using data for the 1993 -
1997 crop years. The technicd efficiency index across production units ranged from
62 %to 98 %.

Basnayake and Gunarane (2002) using dochadtic frontier production function
in two forms of logaithm and trandog to edimae technica efficency and its
determinants for 60 tea smal fams in St Lanka usng MLE and OLS. Average
technicad efficiency of tea fams was found to be 64.60%. Variables used in the
dochadic frontier modd ae land, family labor, hired labor, fertilizer, chemicd,
dolomite and suggested variables in inefficient modd were age of farmer, experience,
education, dummies of occupation, clone, type of crop.

Rauzah (2002) usng dochedic frontier production function to determine
technicd efficdency among manufactured indudry in Mdaysa with pand daa of 29
manufectured sub-sectors.  The results shown that technicd efficiencies range from
the lowest vaue 0.251 to the highest vaue of 0.972 during 1985 - 1986, detailed that
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found that petroeum and refineries sector had highest technica efficiency and
wearing gpparel sector had the lowest technical efficiency.

3.5 Comparison between conventional and or ganic systems

Compaing organic faming againg exising conventiond sysems, is the one
most frequently adopted by researchers and inditutions new to the organic farming
concept. Researchers may be seeking to edtablish that there are no (or negligible)
differences between organic and conventiond sysems (Council for Agriculture
Science and Technology, 1980; Buitd et al ., 1985).

Comparison of faming system is an area of research that is problematic even
in dtuations where the results are not likely to controversa. Problems may arise due
to definitions, the objectives and design of the study, method and dandards used for
comparison, and the need to isolate factors that affect performance but are not
necessary related to the systems being compared (K oeft, 1983).

Some organic versus conventiond farm comparisons have conddered yied
(Berardi, 1978; Lockeretz et al., 1981), energy efficiency (Bujéki et al., 1995), and
environmental impact (Teague et al., 1995; Cariker, 1995). However, mos work has
focused upon economic factors. Lee (1992) neetly divides such comparisons into farm
aurveys, fidd studies and case sudies.

Seved organic versus  convertiond  fam  type comparison  methodologies
have been used, which are sample-groups, matched pairs, and clustered groups. For
sample-groups comparisons, Smple enterprise gross margin (Reganold, 1995; Cook et
al., 1996) or net fam income (Ogini et al, 1999) have been measured, and other
gmilar work reviewed by Robets and Swinton (1996). For the later, more
sophisticated mathematicd techniques such as liner and dynamic programming have
been usad but the mgority of authors have utilized enterprise budgets. Two matched
pars fam type comparisons ae shown by Klepper et al. (1977) and Shearer et al.
(1981), both of which compare economic performance as gross margins. The
clustered groups methodology has been used extensvely in the socid sciences as a
means of deiving groups of dmila phenomena having a number of diffaent
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characterigics and has been used in sudying whole-farm incomes of dairy farms in
converson to organic production (Haggar and Padd, 1996) and organic farm incomes
(Fowler et d., 1998, Fowler et al., 2000). There is a wide range of sample-grouped
dudies, ranging up to examples such as Ogini et al., (1999) who compared eight
organic with 120 conventiond dairy fams. However, data from such sudies need to
be interpreted cautioudy: (1) ae smilar numbers of farms assessed for each system:
type? If nat, as for Ogini e al., (1999) above, the rik is that anomdous farms in the
sndler group will digort the comparison; (2) ae the background characterigtics
amilar for the SG of fams sudied (soil type, dope, land use higory ec)? Mgor
differences will tend to confound any vdid comparisons between sample groups. A
sudy by Bender (2001), who compared traditiond Amish and conventiond fams,
cdealy showed that they could be separated more by ther geologicd history
(dleciated being more fetile than nonglaciated) than by farmtype. By contrast,
matchedpairs hep to overcome mgor differences in background characteristics and
a0 lend themsdves to multivariste ddidics, such as canonicd discriminant andyss
(Armstrong Brown et al.,, 2000). Some matched-pared comparisons which have
reported on just one pair, can dso be vary hdpful (eg. Davies et al., 1995). Overdl,
the judicious choice of farms means that matchedpaired studies can be a worthwhile
means of comparison and this methodology deserves grester use in future. The
cugered group method dlows compaisons on ‘non-system determined’ factors and
has the advantages over matched pars in tha specific drcumstances of individud
conventiond farms do not distort the comparison.

Severd dudies focused on economic and financid comparison  between
conventiond and organic. Lisa (2002) dudied on an economic comparison of organic
and conventiond dary production, and edimations on the cos of trangtioning to
organic production. It reported that total cash recepts for each operation were the
same, but the overdl expenses were higher for the conventiond farms. Net farm
income, once family living and Income taxes and depreciation were accounted for,
showed a 45% difference in net earnings on a per cow bass The average organic
operation eaned US$477 per cow while each conventiond herd netted US$H255 per
cow. Kathleen et al. (1998) conducted comparison of organic and conventiond corn,
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soybean, dfdfa oas and rye crops & the Nedy-Kinyon Long-Term Agro ecologica
Research (LTAR) Ste. They examined the agronomic and economic performance of
conventiond and organic sysems, usng required practices for certified organic
production, and indicated that cost per acre were the same but the premium prices of
the organic products make the system profit per acre of organic was higher than
conventiond (US$744 per acre in compared with US$203.02). De Boer (2002
compared two production sysems =~ organic and conventiond, in  tem of
enviramentd impact of conventiond and organic milk production usng life cyde
assessment (LCA) method. Milk produced per ha on organic fams is only 70% to
80% of that on smilar conventiond fams. Budgeted direct coss were lower whilst
fixed costs were higher whilst results from a smal sample of organic dairy fams
showed both lower direct and fixed costs. The price premium for organic milk is
citicd as without this organic milk production would be less prdfitable then
conventiond milk.

Liam (2002) reported thet the net margin from organic cettle production was
higher in both the budgeted scenarios and from actud farm data Direct costs were
condderably lower on organic fams with fixed cogts dightly higher. Higher <sde
prices combined with additiond organic REPS payments compensated for lower
physcad output per ha The net margin from organic sheep production was 7% higher
than conventional lamb production. Direct production cods were higher on the
organic farms with fixed costs lower, which was the converse of cattle production.
Organic cered producers receive 60% higher prices for ther produce than ther
conventiond counterparts. Totdl cogts of production ae lower on organic tillage
fams. The net margin per ha for organic cereds was estimated to be 25% higher for
winter wheet and over 80% higher for spring barley. However these margins assume a
high leve of technicad peformance on organic fams coupled with a premium farm
gate price and an additiona €93 per ha REPS payment.



