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The economic, social, and environmental returns of crop replacing rubber
of farmers under the production volume control project in Kalasin Province
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Abstract

Background: As a result of the decline in rubber prices in Thailand, the government has controlled production from
2015 to 2022. Therefore, this research studies the socio-economic conditions, compares the production, marketing,
and returns, and identifies the problems of farmers who plant rubber trees instead of rubber in Kalasin Province.

Methods: Qualitative research was conducted by studying farmers who had participated in the project for between
1-3 years, setting a quota target group of 14 people. A structured interview form was used, specifying questions
and arranging content for data collection through field interviews. Analysis of data through thematic and cross-tab
analysis, presenting data with percentages and averages.

Results: Among the rubber replacement cropping systems, one approach involves maintaining rubber plantations but
intercropping with other crops while waiting for rubber production. It was found that farmers who intercropped
rubber with cassava achieved the highest average income and net profit, at 3,983 and 2,752 THB per rai per year,
respectively. This method also had the highest benefit-cost ratio (BCR) of 3.23. Additionally, these farmers had
continuous access to knowledge from the Rubber Authority of Thailand (RAOT). Conversely, farmers who entirely
replaced rubber with new crops experienced the highest income and profit when intercropping fruit trees with
cassava, generating 9,391 and 5,759 THB per rai per year, respectively, with a BCR of 2.61. However, this approach
required the highest initial investment and maintenance costs, at 10,882 and 3,602 THB per rai per year, respectively.
The cropping system with the highest plant diversity index was integrated farming with perennial trees as the primary
crop (1.68), followed by rubber intercropped with cassava (0.49). Farmers who fully replaced rubber faced challenges
such as a lack of technical support from RAQOT, delays in compensation payments, and marketing difficulties.

Conclusions: Rubber—cassava intercropping yielded the highest returns, offering economic, social, and environmental
benefits. Farmers gained knowledge from RAOT, and plant diversity was maintained. Strengthening networks with
organizations is recommended to enhance support for production and marketing management among intercropping farmers.
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Table 1. Characteristics of farmers growing alternative crops to rubber.

ANBL (characteristics) #19+8HFUInAY g9+ NN THina+udmlznds THuagy INYATHENHE
(rubber+cassava)  (rubber+vegetable) (fruit+cassava) (perennial plant)  (tree-based integrated farming)
(n=3) (n=3) (n=3) (n=3) (n=2)
-LPl (gender)
%18l (male) 0 1(33.33) 2 (66.67) 0 2 (66.67)
yeis(female) 3 (100) 2 (66.67) 1(33.33) 3 (100) 0
- 8¢ (@) (age: years)
40 - 49 2 (66.67) 1(33.33) 1(33.33) 0 2 (66.67)
50 - 59 1(33.33) 1(33.33) 0 1(33.33) 0
60 - 69 0 0 2 (66.67) 2 (66.67) 0
H17N97 70 (over 70) 0 1(33.33) 0 0 0

6%'12167 =340 gugn =711 AnAe = 52.66 T S.D. = 9.961 (minimum = 34 years, maximum = 71 years, average = 52.66 years, S.D. = 9.961)

- NM9AN® (education)

Uszanfne(primary school) 1(33.33) 2 (66.67) 2 (66.67) 3 (100) 0
ABeAMEN (secondary school) 2 (66.67) 1(33.33) 1(33.33) 0 1(33.33)
1Beyay 53 (bachelor's degree) 0 0 0 0 1(33.33)
~ SN IANAN TN EAS (91%) (number of agricultural laborers: persons)

1-3 3 (100) 2 (66.67) 3 2 (66.67) 2 (66.67)
4-5 0 1(33.33) 0 1(33.33) 0

ﬁ’lqm =198 g9gn = 5 918 ANaAY = 2 5781 S.D. = 1.025 (minimum = 1 person, maximum = 5 persons, average = 2 persons, S.D. = 1.025)

- Uszaunngoiliunigvingnanasn @) (experience in rubber: years)

Taifins 20 ¥ (up to 20 years) 2 (66.67) 2 (66.67) 2 (66.67) 0 2 (66.67)
21-30 11 (21 - 30 years) 0 0 1(33.33) 1(33.33) 0
41nAdn 3011 (over 30 years) 1(33.33) 1(33.33) 0 2 (66.67) 0

G%qu =0T qugn =361 AA = 20.22 8 S.D. = 10.690 (minimum = O years, maximum = 36 years, average = 20.22 years, S.D. = 10.690)

— ANWOMZANA (land characteristics)

#inau (upland) 3 (100) 1(33.33) 1(33.33) 3 (100) 2 (66.67)
gy (lowland) 0 1(33.33) 2 (66.67) 0 0
FanmBes (sloping) 0 1(33.33) 0 0 0

— ANYOIEAU* (soil characteristics)*

Ausau (loamy) 1(33.33) 0 1(33.33) 2 (66.67) 1(33.33)
Ananiimang (sandy loam) 2 (66.67) 3 (100) 2 (66.67) 0 1(33.33)
Anwndean (clay) 0 0 0 0 0
AN918 (sandy) 0 0 0 1(33.33) 0
A (water sources)

$rlsd (rain) 3 (100) 0 2 (66.67) 3 (100) 0
daunmnalaaiad (solar wel) 0 3 (100) 1(33.33) 0 2 (66.67)

naeng. oyaainn1sdunEolinenIng

Note. Data from farmers’ interviews.
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Figure 2. The production conditions of alternative crops to rubber plantations.
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Note. 5 types of alternative crops to rubber tree plantations.
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Figure 3. Production and marketing systems of alternative crops to rubber.

In the province

(2) nMsusENdaaReRn (vegetable)

ot
NG In the village <
=

Tk Suderin
In the province In the province

(3) TinausnFagudUznds (fruit tree+cassava) (4 THurs3y (perennial plant)

@ -This work is licensed under a Creative Attribution Attribution-NonCommercial-NoDerivatives 4.0 International License. |97



TnssmsaaugufSnamiswanszuugnisunuerams /the production volume control project of crop replacing rubber
Preepradit & Promkhambut

v

(5) inuATNANHNEWAR (8 s Tufaman (tree-based integrated farming)

TNILAR. TTUUNINAALAZNIIAAIATDININUGAUHENNITN s azgUuLL

Note. Production and marketing systems of alternative crops to rubber in each form.
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= v = a
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Table 2. Initial Planting Costs for Farmers Growing Alternative Crops to Rubber.

ﬁunuﬂﬁ?uﬂgﬂ (initial planting costs) (N): (A) (n=3) (2): (B) (n=3) (m): (C) (n=3) (): (D) (n=3) (92): (E2) (n=2)

FunuTanuargUnaninisinensuam/ls/Al) (cost of agricultural materials and equipment: baht/railyear)

Fnlaim3anAn (land preparation costs) 639.55 (15.72) 961.90 (17.82) 191.67 (1.80) 293.33 (6.05) 187.50 (2.22)
ﬁﬂﬁuﬁuﬁ (seedlings costs) 2,844.93 (69.92) 3,724.80 (69.01) 3,550 (32.62)  3,783.33 (78.06) 3,756.58 (44.60)
ﬁ’lﬂmﬂﬁ (fertilizers costs) 187.5 (4.60) 121.43 (2.25) 36.67 (0.34) 522.67 (10.80) 492.43 (5.83)
ﬁ’]ﬂﬂﬁuﬁ?j (pesticides costs) 63.37 (1.55) 80.37 (1.50) 19.44 (0.18) 0 10.52 (0.12)
ANENIANE AT ALALILA (pesticides and insecticides costs) 57.84 (1.42) 21.03 (0.4) 26 (0.24) 133.33 (2.75) 0
AT (fuel costs) 92.25 (2.3) 36.67 (0.67) 80 (0.11) 113.69 (2.43) 101.84 (1.21)

$aas9911 (U m/3/2) (labor wages costs: baht/raifyear)

A191943997% (hiring workers costs) 183.33 (4.53) 450.68 (8.35) 33.33 (0.30) 0 0
ﬁunuﬁuj (uw/l31) (other costs (baht/raifyear))

ﬁ’ﬁmmi’HTW (water and electricity system costs) 0 0 5,666.67 (52.32) 0 2,883.34 (46.90)
iquﬁunuﬁdﬂum(qu/\fﬁ'ﬂ) (total tosts (bath/railyear)) 4,068.77 (100)  5,396.88 (100)  10,881.56 (100)  4,846.55 (100) 8,432.21(100)

P

ML, (N) e N+HUEenaq, (1) e+, ) Wina+iudlenaq, (a)fﬁuﬂi;ﬂ, (92) INHATNAHNE [HE UG TN AnUULR T+ U709

Note. A) rubber+cassava, B) rubber+vegetable, C) fruit tree+cassava, D) perennial plant, E2) tree-based integrated farming

)

FrunuliEutgnuasaangnuntsnennaluusiazazul (15197 2) nsugnumiuun g
usFaeTHLAs Enaaepilusndmiunsinagnunmienanssnniigaieis 10,881.56 1w
saldsiat WasmninensasuAstuszumiuszasu Wiassunaalsaisad Walidunaein
Reswauazainane Uounaaraslisiinaaaiol TrehiRmnufiesesafion uasnunans
Tisunsaiuapmtouianalsanisad FwinliamuEudugsndisUuouduy dmiaaumlgnui
gnnsfianiniEnduiosfiqn THud n1aUgnunuULsNIRIs uEN A uasnds aau

\@As 4,068.77 umsia(asatl LﬁmmﬂLmﬂmmﬁaiﬁmamnmﬁmﬁ’um'ﬁﬂ'm%fm

A19199 3 AUyl 2565/2566 1ENINEATNTUGAUNHENNITY

Table 3. Costs for the 2022/2023 growing reson of alternative crops to rubber.

ﬁunuﬂ2565/2566 (costs for the year 2022/2023) (N): (A) (n=3) (2): (B) (n=3) (m): (C) (n=3) (9): (D) (n=3) (92): (E2) (n=2)
Funuianuazgunisinmanues (wm/(5A) (bahtrailyear)
pinlansauAu (land preparation Costs) 312.50 (25.37) 0 166.67 (4.63) 0
Fnvilg AU (seedlings costs) 25.68 (2.09) 0 51.33 (1.42)
ﬁﬂﬂHLﬂﬁ (fertilizers costs) 450.10 (36.56)  1,022.75 (83.47)  965.56 (26.80) 1,300 (81.13) 586.63 (58.68)
pinileBiuvis (pesticides costs) 108.78 (8.83)  179.24 (14.63) 196.33 (5.45) 111.11 (6.93) 173.68 (17.38)
AvngT (fuel costs) 79.73 (6.48) 23.22 (1.90) 205.56 (5.70) 191.33 (11.94) 55.92 (5.60)
Firus991i (um/T3/A) (labor wages costs: baht/railyear)
AN919U9997% (hiringworkers costs) 254.54 (20.67) 0 1,750 (48.60) 0 0
ﬁunuﬁu‘] (u/T5/2) (other costs: baht/raifyear)
Anavuun (electricity system costs) 0 0 266.67 (7.40) 0 183.33 (18.34)
iquﬁuv‘!uﬁz’ﬂﬂ@ (uw/l3/Al) (total costs: bath/rai/year) 1,231.33 (100) 1,225.21 (100) 3,602.12 (100) 1,602.44 (100) 999.56 (100)

v v

WM. () B9+TATENAS, (2) ane+flaiin, @) na+dnlenas, (1) Budesgd, (92) inweanannamgusudnfaanuoufiesdsza

Note. A) rubber+cassava, B) rubber+vegetable, C) fruit tree+cassava, D) perennial plant, E2) tree-based integrated farming

Fryululinsnan 2565/2566 1998INLgNUNENIWII IAzgUUDY (1571 3) wudn

FyunaAesnaUgnu UL FiNaurnsae A sAY Sunmandageganis 3,602.12 U
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Table 4. Economic, Social and Environmental Returns.

NARDULNU (returns) (N): (A) (n=3) (2): (B) (n=3) (@): (C) (n=3) (): (D) (n=3) (32): (E2) (n=2)

- Nﬂmﬂmmuﬁ’]mﬂiiﬂgﬁ@ (economic returns)

FelAsauUgnuHe1ewIsn (L5 (income 3,983 3,050 9,391 5,212.48 837 (7,347.53)%**
from rubber plantation: baht/rai/year)

flanaaulgnunuenswian (wmilsal) (erofit 2,751.67 1,824.81 5,788.88 3,610.04 -126.56
from rubber plantation: baht/rai/year) (6,347.97)***
ARTNFIUNARDLUNUFDGWYU (benefit cost ratio) 3.23 2.49 2.61 3.25 0.87 (7.35)***

- NARBUUYUAURIAN (social dimension results)
madhiliannedannssrwilssmalng v v x x x

(knowledge access to ruuber authority of Thailand)

— HAADUUVIHANURILIAREN (environmental dimension results)

aNnaInaesaiaia (H)* (biodiversity index: H*  AMRAY (average) ALaAe (average)  AlaAs (average) ANLRAR (average)  ANLaAS (average)

0.49 0.30 0.29 0.25 1.68
%499 (Range) %499 (Range) %79 (Range) %799 (Range) %4799 (Range)
(0.46 - 0.52) (0.14-0.62) (0.24 - 0.39) (0.18 - 0.36) (1.08 - 2.77)

wwrgmg. “agewnny v nsngdadnfeaniniaannngm. uaziaiamuny x winefehiinfeaniniatnnen. > TEeannisAmem uay
< [FarnanelEmdudnanuazniafuam

Note. *v = qccess to knowledge and X = didn’t get access to knowledge from RAOT), ** from calculation, *** from both cash income and calculation

NAMDLWNHNNLATHERY AN WazAsuIndantasmIugnunuensnts sz gy
(A91971 4) WL FIGALNHENNT TN E AN A SN RB LA ST MNENANAR Duaa
T 2565/2566 [HuA AUUGNUIHILLE WHITIWENAEIUATUEIAY iINERTNT [ASUNRADLUNY
snsudindais 3,983 umdnlddiet aamuUgauuLLUsNITLER A RN In8ATNS
Thsunampuueninede 3,050 umsialdsiet saulgnunuuun FHnausdasiudznds
NERINE A S UNARDLWILSINANTI e nA T Lazdlands SanelHiads 9,301 umdaldset
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Figure 4. Problems and Obstacles in Farmer’s Participation in the Production volume control project

in Kalasin Province.
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