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Abstract

Among farmers. differences in decisions about what crops to grow can be attributed to the
diffcrences in resources. levels of knowledge, environment, approach in confronting uncer-
tainty. and other faclors. In this paper, the spatial dimension of farmer’s crop decision be-
haviour is studied, by analysing the factors they considered important when choesing creps
to cullivate. These factors are grouped inlo few components applyving the principal compo-
nent analysis (PCA) = a multivariate analysis. The result of the analysis is linked with a geo-
graphic informarion system (GilS) to present farmer’s crop decision behaviour in a quantified
and spatial form, e g on a map. The aims are to facilitate better understanding of such be-
haviour. make it more accessible and manipulable in @ computer-based information system.
The tindings show that these objectives are achieved.

Kewwords: spatial crop decision behaviour, GIS and multivariate analysis

Introductinn

In many cascs, farmers cultivate various crops 1 a ycar, or plant them aliernately
every other yvear on the same lield. Chooesing what crop or combination of crops to
grow requires expenience and knowledge of the phiysical. biological. economic and
social lactors, which make up the farmer’s environment, This suggests the complexi-
tv of the situation in which farmers make decisions.

In a study on land usc, Mather { {986) pointed out the complexity of the decision-
making process. Decisions about the use of the land involved a multiplicity of fac-
tors such as (a) the objectives of the land user; (b) the process or means by which he
reaches a decision; and (¢} the background factors that consciously or unconscious-
ly influence his decision. These factors may include intrinsic personal and psvcho-
logical Tactors as well as external influences stemming from the nature of the land
and its broader setting. Given this nature of the decision-making process. Mather
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assessed that it is a difficult field to investigate.

The spatial dimension of decision-making further adds to this complexity. We may
expect that the factors influencing individual decision behaviour will differ from one
location io another. The decision-maker, that is to say the farmers, have different
zoals, different resources, different levels of knowledge, a different environment. a
different approach in confronting uncertainty, and others. For example, according to
Harvey (1966), differences in the agricultural land use patterns are the geographical
expression of individual decisions made at different times often for very different
reasons. or no reason at all. This variation can only be understood according to
1lbery { 1978) through an understanding of decision-making processes undertaken by
different individuals or groups.

[n a study of decision-making behaviour of an individual or group, therc are sever-
al models which can be adopted. The two broad types are: the prescriptive (norma-
tive) and descriptive or behavioural (Davis & Olson, 1985). The first model guides
the decision-maker how 1o make decisions; it is based on the concept of optimisation
or maximisation. Lincar programming and game theory models are good examples
of this type of models. By contrast, the second model specifies how the decision-
makers actually make decisions. This model appears to be identical 10 the empirical
models of Ilbery (1978). which he defined as those sccking to discover patierns, reg-
ularities. or principles in the way people make decisions in a given situation.
Examples of these models are Simon's model (1955, 1957, 1960) and Huijsman’s
model (1986). Likewise, the model of Van Den Ban and Hawkins (1988} seems to
incorporate both normative and descriptive approaches in the decision-making
process. Decision-making can range from a broad (strategic) concern to day to day
{operational) concern. This paper confines itsclf to tactical decision-making, for ex-
ample, the decision of what crop to grow.

All models of decision-making have their merits and disadvantages. In this case
study. however, we did not consider any of these models because, i we will adopt a
particular model or theory, it will only force us to construct a set of procedures
which only fits that model or theory. Thus, to understand the actual decision behav-
iour of the farmers, we studied this matter with an open mind and, instead, formulat-
cd the following assumptions:

— The farmers have certain, morc-or-less defined objectives to achieve (ohjecrivesy,

— The farmers as vegetable growers are planting different crops and the problem is
how to choose the best crop (efiernaiives);

— The farmers have a set of criternia or factors which they considered important in
their actual choice of crops to grow (criteria);

- The factors considered constitute how farmers perceive their farming environment
or setting, and these factors are interrelated (farmer s environment); and

The farmer’s perception of what he or she has decided will satisfy his or her ob-

jectives (aspirations).

The objectives pursued in this case study are: (a) te determing and analyse the
furmer’s perspective of choosing crops and their spatial dimension: and (b) to hnk
the result of multivariate analysis, the principal componemt analysis (PCA) in partic-
ular, with a geographic information system {GIS).
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Mcthods
Studyv Area

This case study was undertaken in Buguias municipality located in the northern part
of Benguet province, which is one of the provinces in Northern Luzon, Philippines.
Its topography is generally characterised by rugged terrain. The clevation ranges
from approximately 1200 to 3000 m asl, while the climalce is temperate. with an aver-
age temperature of 22°C. 1ts average annual rainfall is about 3200 mm { Anonvmous,
1993). Economically, the municipality depends on agriculture, particularly horticul-
ture.

The inhabitants of the municipality are called Kankanaey, the term which is also
used for their own dialect. They are one of the two ethnic groups, the other onc is the
thafoi, dominantly occupying Benguct pravince. The Kankanaey farmers were Lhe
major source of our primary data.

Selection of farmer-informants

In the selection of our farmer-informants, we geographically identified them. The
use of a geographic information system (GIS) in capturing farmers” decision behav-
tour in spatial form determined this approach. The land management units (updated
[.MUSs) of the Burcaw of Soil and Water Management (BSW M) of the Department of
Agriculture {Manila) for the area were used. The BEWM uses LMUs as a basic ref-
crence in the collection, analysis and interpretation of data for both the physical and
agro-socio-ceonomic aspects intended for identifying the management requirements
of the inherent resources of a particular arca.

These LMUSs are subdivisions of gecomorphic mapping units {GMUs). Each GMLI
exhibits a homogenous sci of properties in lithology {parent material). climate, soil
and topography. LMUs are sepregations of the GMUs based on slope. land use and
relief. There are cight LMUS present (see Table 1), and they are numbered from one
to cight in the study. LMU 7 is small and since it belongs to the same (MU as that of
LMU &, they were combined making the total number of LMUSs mnto scven.

A total of 131 fields were randomly selected within the seven LMUs. Each field
was visited more than once, and the furmer-owners were interviewed. The farmers
may have onc or more fields. In cases, where they have fields in different LMUs,
they were asked about the conditions of their ficlds in other locations as well.

Data collection technigues and analvtical tools used

To obrain data on farmer’s crop decision behaviour, a number of techniques were ap-
plied. These include rapid rural appraisal (RRA): village immersion: the farmer-
based interview schedule; field visits and observation (Mendoza Lawas, 1997).

A checklist was used to colleet data from the farmers, In this case, quite often, we
collected data by conversation. Mostly, we asked open-cnded questions, which al-
lowed the farmers to think and talk freely about the subject matter.
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The statistical tools used were multivariate analysis, in particular principal com-
ponent analysis; Pearson correlation coefficient and Spearman’s Rho cocfficient. For
lhe storage, analysis and presentation of farmer’s crop decision behaviour in spatial
form, a geographic information system (GIS) was used,

A GIS has been defined as a collection of instruments for the collection, storage,
retrieval, display and analysis of spatially referenced data which can be used ior
planning. decision-making or predicting (Mendoza Lawas, 1997: Lawas & Luning,
1996). The specific GIS software used was the ‘Integrated Land and Water
Information Systems (ILWIS)." This software is a produci developed by the
International Institute for Aerospace Survey and Earth Sciences (ITC).

Steps involved in data Anaivsis

To start with the case study, we identified the different crops being grown by furm-
ers. Thesc crops were ranked 10 know the farmer’s most and Jeast preferred ones.
This was done by computing the relative weights (expressed in percentages) of
farmer’s behaviour, afways growing (at least once a vear) and sometime growing (a
crop is not often grown in a year) for cach crop. The interest here is to know which
crop is always grown by farmers at least once a year.

The tactors associated by farmers to their choice ol crops were analysed using the
factor listing approach. This approach is based on three considerations: {a} ask the
farmers (he major criteria or factors they consider important in selecting the crop
they want to grow. (b) count the number of times each factor is mentioned and calcu-
late the percentages; and (¢) assume that the percentages represent the factors' im-
portance. Percentages here are considered as weights of cach factor.

The overall importance of cach factor was determined from the affirmative re-
sponses of the farmers per LMU using the formula:

WAR — AR/N (100) (1

where WAR — weight of affirmative response, AR — affirmative response. N — total
number of farmers per land management unit.

The use of a PCA allowed the computation of Pearson carrelation coefficienis
which showed the interrelationships among fuctors. This result was compared with
the result of the Spearman correlation coefficient to check whether there is a big dif-
terence in both resuelts. which may reveal unusual meanings. Likewise, PCA was
used m grouping farmers crop decision [actors into few components. The PCA
muodel may be compactly expressed as:

'?'." = J.I' |.Ir‘.| - {‘_._‘!!;;: + ... iHIan {2}

where each of the # observed variables is described lincarly n terms of 7 now or-
thogonal components Il F2, ... Fn. Fach of these uncorrelated components is in
turn defined as lincar combination of the # onginal variables (Nie er /.. 1670).
See also Rummel (19703, Youngman (1979), llbery (1983) and Wilkinson er af.
(1992,

The primary reasons of using PCA are to identify group of inter-rclated variables.
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(o reduce the number of variables being studied, and to re-write data scts in order to
remove the collinearity between and among variables (Johnston. 1978).

The results of the PCA were ohtained using a computer-bascd statistical software
SYSTAT (see Wilkinson er al.. 1992).

Results and discussion
Farmer's major crops. practices and objectives

Today, mast of the pecple of Buguias municipality are economically dependent on
vegetable growing. They long abandoned cultivating tice and sweet potatocs which
they used Lo subsist on. The major vegetable crops they cultivate are {in order of im-
portance) potato, cabbage, Chinese cabbage, lettuce and carrot. The farmers grow
two or more of these crops in a year. Their cropping systems can be generaily grouped
into two: growing a single crop in the lield every cropping season; and growing iwo
or more crops simultaneously in the field. The intensity of cropping depends on vari-
ous factors. but the most limiting ol all is the availability of water according to farm-
Crs.

The farmers have their own agro-ecological zonings, which they named as: cada
which includes those arcas located at higher altitude or those ncarly close to the
mountain peaks; dagdug which the farmcrs described as those areas in the lower or
valley portion of the study area: and nalamag which covers those landscapes lying
between cada and dugdag. In cada, generally the farmers can only plant one to two
times a year as most fields are rainfed, whereas in dugdag cone, farmers can have
(we to Tour times cropping seasons because of the availability of irmigation. In ralu-
mag zone. in arcas close to cada, usually the farmers have (wo cropping seasons
while those close 10 dagdeg 7one. obviously, the farmers can plant three to four
llmes a year.

As regards cropping patterns, we observed two comman patlerns: planting potato
in the first growing season, followed by leafy vegctubles. i.e. cabbages, which 1s ob-
viously popular among farmers who have only two cropping seasons a ycar; and
planting potato during the first growing season, followed by leafy vegetables during
the second cropping season, and potato again or other root vegetables during the
third cropping scasan. In the first cropping pattern. the first growing season begins
during the start of the rainy season (belween the later part of April and first weck of
May), while the second cropping starts during the middle of August or first week of
September. For the sccond cropping pattern, farmers usually start their first, sccond
and third growing periods either in January or February. late March or early April
and late August or carly September, respectively.

The farmers have fixed crop management practices. which could imply that these
practices might also have some influence on their crop decision behaviour.

In broad terms. the farmers’ objective in cultivating a crop or a group of crops 15
“to produce more.” which will ensure them of sufficient income (net income exclud-
ing the cost of family labour} to sustain their families™ requircments for food, shelter,
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cducation and other basic needs. In addition. the farmers explicitly noted that they
also want to acquire farm implements and a vehicle for transporting their own har-
vests. They argued thar with own transport, they could avoid losses, as harvesting
and marketing could be eifectively planncd. Vegctables are highly perishable, partic-
ularly lealy ones, hence a delay in marketing after harvesting could result in Josses.
They lurther emphasized that they could also earn extra income from renting out
their vehicle to other farmers.

The farmers” crops are entirely commercial crops. Growing these crops scems to
suggest that it is more profitable than their subsistence crops — rice and sweel pota-
tocs. A larmer-informant, when asked why the farmers in the study arca abandoned
growing subsistence crops as their primary crops, said that there is more income in
vegetables. For rice, for instance, a farmer can only harvest once a year, and the har-
vest 15 only used for the subsistence of the family. For vegetables, however, a farmer
can harvesl three or even four times a year. This appears to illustrate that the
Kankanacy farmers belong to the group of profit maximisers {Upton, 1987).

Farmer s crop decision criteria

In order to achieve the objective of having more net income, the farmers must have
been following a set of criteria or factors in their choice of crops to grow. These cri-
lcria are considered here as factors limiting the crop choice of the farmers. In identi-
fying such factors, we did not follow the conventional approach in which farmers are
asked according to previously identified and fisted factors. We simply asked them
about the major factors they consider tmportant when choosing what ¢rop to Lrow,
Several factors were identified by the Kankanaey farmers as important in making
a decision ol what crop to grow. Among these fuctors, only seven were found to he
frequently mentioned by farmers in relation to LMUs. Hence, we focused our analy-
s1s on those factors. The seven factors are listed in Table 2: their equivalent mean-
ings arc given below:
- deason refers to dry and rainy seasons or weather conditions:
- M-price refers to the timing of harvesting a crop during the period when it will
command & good price in the market:

Table 2. Consideration weights fexpressed in percent of farmers for cach decision [aetor in seven man-
dgement uniks,

Decision icrors

LML Season M-Price G=lncome  Soil Climate M-Mater Pes-Dis
! K3 70 fu} 25 25 ) [}
2 W fi 5 20 4K 17 15 I
3 B3 73 53 9 ] {) 0
4 7l K 71 i} 43 14 =
5 5 7 75 17 &1 8 N
3 Ui 59 20 41 17 I 5 7
T L 61 13 ik 25 0 i)
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G-income relates to which crop will give more income in a specific period:
Soif refers to the suitability of the crop to a particular type of soil;
- Climate reters to the existing microclimate in the study area:

P-marter refers to the avalability of planting materials; and
- Pes-Diy refers 10 the occurrence of pests and diseases in a particular period.

The three most important decision factors for farmers in all land management
units are season. market price and income. This means that the timing of planting of
crops depends much on these factors, As for season, in the study arca there are
places where farmers have to wait for the rain to be able 10 start planting; and there
are also other arcas where flooding or waterlogging occur when there is a heavy rain,
which 1s not favourable for some crops. For example, the farmers asserted that pota-
to should be best grown during the dry period: and lealy vegetables during the rainy
season.

Most farmers agreed that market price is an important factor 1o consider.
Subsequently, the high income earner crop will be preferred by farmers in cases oth-
er [actors are favourable for the crop to grow. Potato, for instance. it is the most sta-
ble crop in terms of rcturn, although there are some limitations as to the timing of
planting. As carlicr mentioned. according to the farmers, potate is best planted du-
ing the dry months peniod. particularly in the valley region (dagdug) as some arcas
get waterlogged and flooded during the rainy period. In this case, the scil is too wel
and the tubers can easily rot. Moreover, the control of pests and diseases during the
rainy season 1s more problematic because they occur in greater numbers. However.
tarmers i highly elevated region revealed that their advantage is they can grow
potato even during the rainy period, the only risk is that potata is too sensitive to
heavy rains, particularly when accompanied by strong wind. Another advantage of
choosimg potato is that harvesting can be delayed or tubers can be stored for a longer
period to wait lor a better price as compared to leafy vegetabics,

The farmers also recognized the importance of crop rotation, although they admit
that sometime they do not practice it. They observed that planting the same crop suc-
cessively, 1.c. potato after potato results to low yield of the second crop; and the con-
trol of pests and diseases 1s more expensive,

The above lactors identified by farmers as limiting in their choice of crop reflect
the muitidisciplinary nature of their knowledge and experience. This further shows
the complexity of the decisions they have to make for every cropping period,
Maoreover, we note that these faclors are mostly those over which the farmers have no
direct control.

{merrefationships among decision fuctors

The use of principal component analysis allows the examination of the interrelation-
ships between variables. The outputs which are usually derived from this analysis
arc: Pearson correlation coefficient matrix, latent roots or eigenvalucs, component
and rotated loadings, factor score coefficients and component scorcs.,

Concerning the result on Pearson correlation coefficients, we tried to compare its
matrix to the result of the Spearman correlation cocfficients to check the reliability
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of the information. In general, similar trends of results were observed in both tests,
For 1nstance, the factor season is modcrately correlated with the factor yeif in hoth
results, while it is highly corrclated with factor income albeit in a negative sense.
Corrclation also exists between market price and income and xoil (negative). The
correlation cocfficients for other combination of factors can aiso be gleaned from
Table 3. The extent of correlations varies according to the combination ol factors.
The importance of correlation results in PCA is that it determines the possible
groupings of related variables, and thar it is neeessary for the cntire sequence of
analysis involved in PCA.

Table 4 lists the cigenvalues and the pcreentage vanance associated with the 6
principal components for the 7 variable mputs, The sum of the eigenvalues (Lotal
variance in correlation matrix) equals the total number of variables, since they are
standardized to unit variance, The ratio of cach cigenvalue to this total represents the
proporiion of cach principal compenent in representing the variability of the first
combination of variables. For instance, in our casc. the percent variance {proportion)
of the first principal component is computed as 3.382/7.0 = 48.114. Every compo-
nent contributes to the overall variance explained. This means that the variance for
an individual component is measured by its eigenvalue { Youngman, 19793, which is
in turn obtained by squaring the variable loadings for that component. Using Tablc 4
W ilustrate the calculation of eigenvalue, for the first component we have:

E, —{0.925)° 1 (=0.921)° 1 ...+ (D.447)" — 3.382 (3

According to Youngman (1979), comiponenis with cigenvalues greater than 1.0
should be considered significant as they account for more than chance variation,
Thus, in the present case, we have considercd componenis one and two. i.e, we have
reduced the number of components from six (o two, These twWo components account
tor almost 74 percent of the total variance {scc Table 4),

Fuactor interpretation
With respect to interpreting factors, we considered the matrix of factor-variable cor-
rclation derived from the rotated component loadings. The component loadings

(lable 5) have been subjected to rotation. hence the results are the rotated loadings
(Table 6). The purpose of rotation is to clarify further the relationship between vari-

Table 3. Pearson correlation coefficient matrix,

Variables  Season M-Price O-Income  Soil Climale I-Mater Pes-Dhs
Season (T

hi-Price L3301 1,000

Cr=lneome {.915 0.40] I 1)

Soil 0,73y 0713 (h862 | AWM}

Climalte - 3RY TS 451 -00.257 bLOCH)

M-Mater Nn.034 .22 (| 60 LIRT {1281 1 00

Pos-10ix 0,367 0,132 1 ®9) =107 0.534 (L4535 | (M)
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Tahle 4. Eagenvalues and pereentage of varianee.

Principal compoenen Eigen value Percent varanee Cumulative vanance
] 32 4¥.314 45 314
2 1.772 25.314 TI62K
! 1779 11,129 B4 757
4 0630 428G Y5 (43
5 0.341 4871 UR.Y14
1 0,07 1L.0ER 100 k)

ables so as to make interpretalion easier — or somehow to achieve simpler and practi-
cally more meaningful factor patterns. There are two methods of rotation: (a) or-
thogonal: and (b} obligue. In SYSTAT, rotation can be done into three types: vari-
max, cquamax and quartimax (sce Wilkinson er af., 1992). We used the vanmax,
which is a kind ol orthogonal method. Varimax incorporates the principle that only
very high or near-zcre correlations can he reliably interpreted (Youngman, 1979).
The varimax criterion is a function of the variance of the column of factor (compo-
nent) loadings. The orthogonal rotation (varimax) can be computed by maximizing
the variance of the squared factor loadings. The formula is (see Mie et al., 1970

m n g % g n.'_' 3
ny 3 (f) E( _I'Il.ll) —3 maximum (4)
p il i (L |

In the result of the retated component loadings (Table 6), the highest values in RC
(rotated principal component 1) have positive and negative signs. Since orthogonal
loadings are correlations. the high negative loadings are ¢qually imporiant as those
with positive signs ( Youngman, 1979). To interpret results like this, Rummel (1970}
introduced the term Aipolaritys In this case, one can name the component by single
appropriate term. As in many cases bipolar factors (components) are difficult to la-
bel with a single appropriate term - that which will incorporate both poles  ¢ach
pole may be interpreted separately. Consequently. the component should be named
in an Qpposite manner.

In RC1, the variables with high positive loadings include G-fncome and M-Price.

Tahle 5. The component loadings for principal components | and 2.

Components | oadings

Varable PC ™2

Ci=lncome 0,975 0.083
Season 04921 (031
Sl 0. B6R 0436
Climate 0.627 {).524
M-Price {),563 {).506
P-Mater i.117 {1,786

Pex-Ths {447 {653
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Table ¢, The rotated leadings for priocipal components | and 2.

—_—

Components rolated loadings

Viuriahle PC PL2

Sanil 4971 (0.2}
Ci-logone 0.871 0,323
Scason -.51% (3425
M-Price 0.726 40.214
Pres-I0is 0.123 07H2
B-M:er ~4).233 0.750
Clintaic 0340 0,743

We may mierpret these variables as relating to the profitability of the crops in rela-
lion to the ceonomic situation in a specific period. This means that farmers™ deci-
siong are influenced by the cconomic gains they will derive from the crops in a cer-
tain period of the year. The farmers have much experience to call on when a crop
should command a good price. Those vanables with high negative loadings (1o in-
clude variables Soif and Season) scem to relate to the suitability of the crops in rela-
tion o the mternal natural environment. For example, potato is considered 1o be suit-
able in clay-loam soil and should be grown during the wet-dry scason. This means
that potato should be plantad during the later peniod of the wet season so that it can
be harvested during the beginning of the dry season. In general. principal component
1 {RT1) may be labeled as combining both the profitability and suitability of the
crops to the internal narural environment as exemplified by the factors soil and sca-
SO,

[n RC2, all the highest values have a positive sign. The three variables include
Pes-Dis, P-Mater and Chmare. The values are guite close, ranging 1tom 0.743 to
(1.782. This component appears to relate to the manageability of the crops in relation
lo biological as well as microclimatic factors prevailing in the area. In this casc.
farmers’™ decisions seem 1o be affected by the management requirements of the crops
with regard to biological and microclimatic factors,

Crrowpriney of LMUs by decision factors hased on component Seores
G O A .

As mentioned. ene of the outputs of PCA are component scores. The availability of
these scores for cach LMU has enabled us to present spatially the proupings ol the
type of factors considered by most farmers in a specific unit,

Guided by the results on rotated component loadings (Table 6) and by the compo-
nent score coefficients (Table 7). the land management units (Table 8) were grouped
according to the larmers™ crop decision behaviour, which 1s indicated by the compo-
nent scores of the units, The groupings made lor component one and two are shown
us maps in Figures | and 2. In componens |, three groupings were made, whereas
compenrent 2 has {wo groups,

As discussed, component | consists of bipolar decision factors. Thus the group-
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Table 7. Component score coelficients for principal components 1 and 2.

Companent scorc eoctficients

Variable CsCl ]t

Soil -[),338 12
{i-Income 0,267 s
Season - 23R 133
M-Price 0,273 -1 1H&
Pos-1ns =().0349 (13849
P-Mater {160 (1.415
U limate i1, 04 1).347

Tahle ®. The assoviated component scores of cach land management unii.

Component scores

LML Factar (1) Factor {2)
| —{} 054 (1.067
2 —1. 19 414
K a4 1.525
4 1.341 0772
5 1845 (1.H65
3] —-1.15% {1L6IE
7 —(.47] 1.291

ings of the 1.MUs were influenced by such faciors. Group 1 in Figure | includes
LMUs 4 and 5. These management units have the highest positive scores, which in-
dicate that these are the locations where the farmers consider economic factors, c.g.
market price and income, more important when choosing a crop. It is interesting to
note here that the two units are adjacent to each other, which could suggests that
furmers might have influcnced one another. LMUs under group 2 include 2 and 6,
which have the highest negative scores. [n these units, the farmers give more impor-
tance to physical factors, ¢, g. soil and season. The location of thesce units is exactly
the apposite direction of the first group (Figure 1). In group 3. which includes
LMUs 1. 3 and 7. the farmers scem less influenced by either group of factors. This
appears to indicate that decision behaviour of the farmers varies according to loca-
tion. This variation may be cxplained by the inherent characteristics of the LMUs.
For instance. the case of group 1 which includes LMUs 4 and 5, they belong to the
region with the highest altitude. hence the coelest region in the area. As compared to
other arcas, these places are very far from a motorable road: farmers have 1o walk
for about one to two hours from their homestead. With these conditions, the farmers
incurred more expenses in transporting farm inputs, i.e. fertilizers. as well as in har-
vesting or marketing. For marketing, farmers need to hire labour 1o bring the har-
vests to 1he nearest road where transport is available. The same is done for bringing
farm inputs 10 the ficlds. Thus, it is but rational thart the farmers will consider cco-
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- 1 {concerned with economic facters)

2 [congcerned with physical factors)

3 [less concerned with either factors)

a 5 KM
T —

Figure | Map al the farmers erop decision behaviour according to component |,

nomic factors more important over other factors. Meanwhile, the farmers who ex-
pressed that physical [actors are more important when selecting crops, they are those
who perceive that their fields are highly vulnerable to erosion, hence soil fertility

[concerned with bialagical and
1 microclimatic factors]

- 2 [tess concerned with such factars)

0 5 KM
et —

Figure 2. Map of the farmers crop decision behaviour according 1o companent 2.
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loss 1s a problem. In addition, the location of these areas (LMUs 2 and 6) is seen as
highly exposcd, that when there is strong typhoon accompamed by heavy rams, these
places usually encounter cnormous damages,

For component 2 (Figure 2), the first group of LMUSs consists of units 4, 5 and 6,
which have the highest positive scores in this component. These are the places where
the farmers consider biological and microclimatic condition more important factors
in deciding which crop 1o choose. The first two units are adjacent 1o each other.
while the latter is located in the opposite direciion of the first two. This may imply
that the farmers in this group are in dispersed places, indicating again the spatial na-
ture of the farmer’s crop-decision behaviour, The second group of LMUs, however,
includes units 1, 2, 3 and 7. The tarmers in these units are less influenced by the bio-
logical and miacroclimatic factors considered important by the farmers n the first
group of LMUSs, For group | of this component, which consists of LMUs 4, 5 and 6,
these are the same LMUSs (except LMU 6} where the farmers are more concerned
with economic factors (refer to component 1). Having the coolest temperature, the
[armers in these areas stressed that based on their experience, they have to choose
crops which are more tolerant to this temperaturc. [n addition, they also select those
which do not require intensive pests and diseases management, since because of the
distance they could not always visit their ficlds as ofien as that when the fields are
close to their homestead.

The above discussion seems to indicate that the decision of the farmers of what
crop ta cultivate is highly influenced by how they perceive their macro- and micro-
environment, The factors, e, market price, season and climate they cited are cxam-
ples of the situaiion existing in their farming cnvironment. How these phenomena
are perceived could affect the decision of individual farmers.

Multivariate analysis, principal componenl analysis in particular, allowed us to
group the factors 1nto 1wo components as shown by the result. Cach componcent pro-
vides the highest and lowest values which determine what specific factors are impor-
tant to thal component. Fach component shows a pattern ol the grouping of vari-
ables. This muakes the mmterpretanen of the results easier. The analysis further per-
mits the presentation of the crop decisiwon behaviour of the farmers in spatial form.,
['his means thal we can present the output on a map. We hope that by showing (he
crop choice behaviour of the farmers through maps, it will facilitate better under-
standing ol such behaviour, as well as making the mformation be manipulable in
computer-based information sysiems. e.g. G5,
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