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Abstract: In order to achieve efficiency and effectiveness in agricultural extension activities, farmers have to be
classified into groups in order to have similarity of their resources and characteristics. This study had as its
objective to classify farmers into groups, according to important factors relating to physical, biological, social
and economic conditions. Before classifying farmer’s groups by means of cluster analysis, related variables are
first grouped into fewer sets of variables using factor analysis. The samples are farmers in the rice-based
farming systems in Kamphaeng Phet province. The results showed that 10 components ( groups) could be
created from 49 initial variables. The most influential set of variables is that of farm income. Six farmer clusters
could be identified from those with very high land and other assets to those with very low land and other assets.
The results of this study can be used to identify farming households that need assistance and cases of farm
households with good performance within a cluster can be used as models for other farm households to

improve their production and income potential.
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Table 1. Variance explained by 10 factors extracted in the final solution

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total  %ofVariance Cumulative %  Total % of Variance Cumulative %  Total % of Variance Cumulative %
1 5.914 21.122 21122 5.914 21122 21122 5.228 18.671 18.671
2 2.851 10.183 31.304 2.851 10.183 31.304 2.483 8.867 27.538
3 1.885 6.731 38.035 1.885 6.731 38.035 2.085 7.446 34.984
4 1.482 5.293 43.328 1.482 5.293 43.328 1.551 5.538 40.522
5 1.334 4.764 48.092 1.334 4.764 48.092 1.483 5.296 45.818
6 1.212 4.329 52.422 1.212 4.329 52.422 1.359 4.855 50.673
7 1.165 4.161 56.582 1.165 4.161 56.582 1.254 4.478 55.151
8 1.091 3.895 60.478 1.091 3.895 60.478 1.219 4.352 59.503
9 1.069 3.817 64.295 1.069 3.817 64.295 1.215 4.341 63.844
10 1.012 3.613 67.908 1.012 3.613 67.908 1.138 4.064 67.908

Extraction Method: Principal Component Analysis
ﬂmuﬁmﬂm%ﬂﬁ 1iduesAdsznausonaa
asiilaznavd 2 uaz 8 naffuiduassilsznaudan
10909A15znaLT 6 LAz 9 dsannsarAsals Fae
A3 varimax orthogonal rotation Wudn lungusn wtls?i
1 LL@m@umLLﬂm 2 ummmwuﬁﬂummmmﬂ@u
mwﬂmuj uasiidnuusesiautlsnnnndn ey
'ﬂ\‘iu’]ﬂfﬂﬁ\lﬂwwuﬁ"ﬂﬂ\imqLLﬂ‘J‘NﬂMﬁ’ﬂﬂQN"ﬂ’Nﬂ’Q@E
pANdnEmuzradn1afang a1y uazi sy
ANTNATATY (rank) ATN A0 eigenvalue WAL
percent of variance (mm\‘i‘ﬁl 3)

ANA9R 2 WA 3 WUF BeAtszneud 1
Fel¥aatadn “Huinonses (Holding area)” {fautls

o

AAtyanuaL 7 fia Dantvdnaaudsluesdlsznay

Do

9211919 0.686-0.930 HA1AN w9 UTRIF LT
(eigenvalues) WAL 5.23 AN5a8aA0IA2NN
wi 91991 (percent of variance) My 18.67 111
a9AUIENALNAINITDBE LN AN TuaaaTTade
153asay 18.67 WawFaumeusiuAia N wlslsu
& di v o d’ld o o
1e4R9AUENELRU | UAY 29ALlszneUliANNEATY
. . . d o avd
Wuduwau 1 agmsznaud 2 Mtetiadn “Isanazuuad
(pest and disease)” a8uneANLUsUTUESREAE
8.87 Usznaumae 5 faulstias asflsznaumn 3 Wde
o971 “n1efl Ty mvyuazuas a3 (Incidence of
rodent/Golden apple snail infestation)” a81181AH

wilstlauldsenas 7.45 asfilsznayd 4 1¥aedadn
“NITANY wlunineann 'j‘ﬁ”’] (investment in water
resources)” 85 U8 A NLUsUTIWTE SR Ay 5.54
asfsznaud 5 W ededn “A9183 (knowledge)”
aLnsAnuutstsulEesay 530 aafisznaui 6
¥ aeadn “stlunuwnfu (farming enterprises)”
aLnsAutssulEsesay 4.86 aafisznaui 7
%3 081091 “NIRINIALLOIE N AR UET 0 (self-
reliance in rice seed)” aaUN8ANNLLTUMUlFEREAY
447 asfilaznaud 8 Wdedadn “nazuda (drought
incidence)” a3 una AN LlsUsiulisesay 4.35
asflsynaud 9 1datiadn “aunnrasniaBeuuas
NNSANEA (Household size and education)” 8511
AuulstlsanlE%enas 4.34 uay asdilszneud 10
3 asiadn “Huf i (Rented in area)” 88LN8IAYN
wilsUsqulésenay 4.06 (ma’m‘ﬁ' 1-3) N33R
sflaznaLil aunsnanduuFauLsann 49 fauls
wiae 10 ngusiauls il acnudnalunisiaszit
sial] uazanALdFay iiasann1Esnuiendaulsidl
A ndNRLsIuliud lunquipeaii

A nitu Hn198 HaT04N T3 IAT S
mﬁﬂazn@ummﬁqLLﬂiﬁﬁﬂﬁfyzjm:mumﬁwLLun
AS23RUNEATNIALE cluster analysis AMNATN7UD4

Kaufman and Rousseeuw (2005)

260



msfuunafBaunensnsiiszuunsiwhinwuudgndratluigwan

TURIRIARLNINGS

Table 2. Factor loading from rotated component matrix and communality of positives effects variables

Positive effects variables

Factors

Holding area

Pest and disease

Incidence of
rodent/Golden

Investment in
water resources
Knowledge
Farming
enterprises
Self-reliance in rice
seed
Drought incidence
Household size
and education
Rented in area

1. Total income from planting

N

. Income from rice

w

. Total income

4. Yield of rice

5. Paddy area

6. Agricultural area

7. Holding area

8. 1™ insect damage

9. 1* disease damage

10. 2"insect damage

11. 1 weed damage

12. 2™weed damage

13. Golden apple snail
damage

14. Rat damage

15. Distance from home to
market

16. Water for agriculture

17. Irrigation for agriculture

18. Saving

19. Number of members
learning from learning
center in village.

20. Number of member
having secondary school
education

21. Number of plant species

22. Number of animal species

23. Rice seed

24. Drought

25. Number of members in
household

26. Maximum education of
members

27. Loans

28. Rentin land

0.93
0.918
0.905
0.885
0.789
0.757
0.686

0.754
0.723
0.642
0.599
0.523

0.824

0.821
-0.595

-0.428

0.417

0.752
0.655
-0.452
0.792

0.706

0.641
0.535
0.844
-0.851
0.796

0.514

0.414 0.463

0.824

Extraction Method: Principal Component Analysis and Rotation Method: Varimax with Kaiser Normalization (12 iterations)
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Table 3. Value of Eigenvalues and Percent of variance

Rank Factor variable groups Eigenvalues Percent of variance
1 Holding area 5.230 18.670
2 Pest and disease 2.480 8.870
3 Incidence of rodent/Golden apple snail infestation 2.090 7.450
4 Investment in water resources 1.550 5.540
5 Knowledge 1.480 5.300
6 Farming enterprises 1.360 4.860
7 Self - reliance in rice seed 1.254 4.478
8 Drought incidence 1.219 4.352
9 Household size and education 1.215 4.341
10 Rented-in area 1.138 4.064
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Table 4. Average Z values of main components
Main component Cluster
1 2 3 4 5 6
Holding area 1.15 0.64 -0.17 0.04 -0.40 0.30
Pest and diseases (Less) 1.23 0.69 -0.18 0.04 -0.43 0.32
Incidence of rat/Golden apple snail infestation 1.06 0.59 -0.16 0.04 -0.37 0.28
Investment in water resources 1.10 0.61 -0.16 0.04 -0.38 0.28
Knowledge 1.02 0.57 -0.15 0.03 -0.36 0.27
Farming enterprises 2.33 1.31 -0.35 0.08 -0.82 0.61
Self-reliance in rice seed 1.05 0.59 -0.16 0.04 -0.37 0.27
Drought incidence -0.41 -0.23 0.06 -0.01 0.14 -0.11
Household size and education 1.66 0.93 -0.25 0.06 -0.58 0.43
Rented in area 0.63 0.35 -0.09 0.02 -0.22 0.16

Table 5. Farming household membership in each cluster and each district

Land and Other  Cluster Total households % households in
Assets N % Lan Krabue  Phran Kratai Sai Ngam

Very high 1 11 1.34 1.5 9 1.8
High 2 48 5.84 6.4 2.3 9.9
Moderate 1 6 138 16.79 15.8 11.5 24.3
Moderate 2 4 256 31.14 252 33 33.1
Low 3 233 28.35 32.7 33 19.1
Very low 5 136 16.55 18.3 19.3 11.8
Total 822 100 100 100 100
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Table 6. Means (maximum and minimum) of different land area in each cluster (unit: rai)

Potential Agricultural  Rice cultivation Holding area Rented in Field crop

land area area area

Very high Mean 77.73 76.82 65.18 93.18 0.91
Maximum 105.00 105.00 101.00 700.00 10.00

Minimum 10.00 10.00 10.00 0.00 0.00

High Mean 66.59 62.13 57.26 23.91 6.19
Maximum 158.00 143.00 143.00 95.00 70.00

Minimum 26.25 19.00 0.00 0.00 0.00

Moderate 1 Mean 44.04 38.03 33.74 17.68 5.64
Maximum 140.00 105.00 140.00 130.00 110.00

Minimum 0.00 0.00 0.00 0.00 0.00

Moderate 2 Mean 30.79 28.06 23.49 9.60 2.50
Maximum 77.00 77.00 75.00 55.00 36.00

Minimum 0.00 0.00 0.00 0.00 0.00

Low Mean 22.62 19.51 18.48 6.39 2.24
Maximum 67.00 67.00 80.00 54.00 50.00

Minimum 0.00 0.00 0.00 0.00 0.00

Very low Mean 14.51 13.92 11.35 4.05 0.60
Maximum 49.00 40.00 32.00 50.00 28.00

Minimum 0.00 0.00 0.00 0.00 0.00

Total Mean 30.72 27.61 24.31 11.08 2.83
Maximum 158.00 143.00 143.00 700.00 110.00

Minimum 0.00 0.00 0.00 0.00 0.00

Table 7. Average paddy output and output utilization of farming households in each cluster (unit: tons
per household)

] Paddy output
Potential Cluster
Mean Maximum Minimum

Very high 1 187.64 272 90.00
High 2 110.38 224 6.70
Moderate 1 6 53.17 166 0.86
Moderate 2 4 29.86 102 1.00
Low 3 17.77 90 0.50
Very low 5 11.88 76.5 0.70
Total 34.18 272 0.5

P e A LA v o ea = | i oda o em oA o & o A
umsiepiaFeusdel Weutuninddueds 3589  wudnlunguildunaznindauduangail afairau
&unm melfiefnsn 374,000-2,501,000 U waz  Insesnanas e ligegaannviniu fiv 462,600 Lmsia

selflednaniiia 341,239-2,459,193 uwlungud  afaeusall wanslimiugn §aondulillfilunag
HnAuuaznIndauauunansuazge agnglsfiny W ANENNNNINARIATIITAUNANT (119197 8)
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Table 8. Average of Total asset, Income, expenditure, Loaning and saving of household in each cluster

Land Non-
Total Average
and Mean/Max Total Farm Hired farm farm Household
other Loaning Saving education
other /Min income income labor employ expenditure
assets (years)
asset ment
- Mean 8,894,000 2,501,011 2,459,193 36,364 - 85,154 163,730 47,018 2.18
g Maximum 56,200,000 4,366,500 4,306,500 400,000 - 151,000 340,000 200,000  Primary vocational
= Minimum 1,180,000 968,000 968,000 - - 41,000 15,000 - Prathom
Mean 4,498,900 1,314,577 1,244,771 48,708 4,875 103,031 196,710 38,627 2.58
% Maximum 21,400,000 5,175,000 5,175,000 2,000,000 100,000 715,000 850,000 500,000 master
Minimum 180,640 133,400 133,400 - - - - - no education
- Mean 5,020,900 699,203 642,653 29,965 11,734 88,475 166,510 64,630 2.41
[0
g Maximum 166,000,000 3,991,500 1,898,000 3,650,000 192,000 483,000 1,030,000 1,500,000 8
= Minimum 255,000 35,800 10,000 - - - - - Prathom
N Mean 3,526,200 374,689 341,239 2,721 10,370 62,790 128,800 44,666 2.34
[0
g Maximum 30,100,000 1,322,400 1,322,400 91,250 348,000 732,000 740,000 1,000,000 master
§ Minimum 42,822 10,000 10,000 - - - - - no education
Mean 3,157,800 228,261 187,704 2,178 115,920 28,415 2.2
§ Maximum 29,100,000 816,000 666,000 60,000 720,000 265,500 550,000 401,000 master
Minimum 30,000 6,400 - - - - - - no education
s Mean 2,192,800 155,440 121,944 2,854 8,849 39,227 79,673 15,935 2.24
_; Maximum 16,700,000 505,600 462,600 120,000 168,000 275,400 600,000 200,000 graduate
()
~ Minimum 54,048 - - - - - - - no education
Total Mean 3,580,700 434,727 393,142 10,298 11,850 62,670 127,780 38,336 2.31
Maximum 166,000,000 5,175,000 5,175,000 3,650,000 720,000 732,000 1,030,000 1,500,000 8
Minimum 30,000 - - - - - - - no education
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