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Shortages of household successors and labor will pose a challenge to the agricultural sector in Thailand. Since

1989, agricultural employment has decreased. The decrease has been especially sharp among the 15- to 24-year-old

age group, because many young workers took up employment in other sectors, educational enrollment has increased,

and declining population growth rates have reduced their numbers. In addition, the move toward an aging society and

the decline in the number of younger people who want to work in farming will lead to a shortage of agricultural labor

and farm successors. Hence, succession plans for the future of family farms are of serious concern. The aim of this

study was to analyze the decisions of heads of farming families regarding successors. A survey of 237 farming families

was conducted in the harvest season in 2011 in Nakhon Si Thammarat province, southern Thailand. The age of the

household head, the value of agricultural land, the value of non-agricultural household assets, the younger generation’s

experience in farming, and the irrigation ratio all significantly influenced the household head’s plans for succession.

The household head’s education level was not, however, a significant factor because of the competing effects of the

head’ s better management ability and the better non-farm job opportunities afforded to the educated younger

generation.

Key words: succession decisions, agricultural successor, agricultural policy, socio-economic household survey,

bivariate probit and logit model

───────────────────────

1. Introduction

In Thailand, the number of agricultural households

increased from 5. 513 million in 1998-99 to 5.778

million in 2006-07, an annual increase of 0.59%. In

contrast, in the same period, the agricultural population

decreased from 26.4 million to 22.7 million (−1.90%

p.a.), and agricultural labor decreased from 18. 8

million to 15.8 million (−2.20% p.a.) (Information

Center of Agriculture, Office of Agricultural Eco-

nomics, 1999 and 2007). Agricultural employment

has also decreased: between 1989 and 1995, the num-

ber of persons employed dropped by 17.56%. This

decrease was especially sharp among the 15- to 24-

year-old age group, in which it dropped by 44%

(Poapongsakorn et al., 1998). And between 1995 and

2011, the number of persons employed dropped by

31.65% and the decrease was also especially sharp

among the 15- to 24-year-old age group, in which it

dropped by 49.06% (National Statistical Office, 2011)

because many young workers took up employment in

other sectors, educational enrollment increased, and

declining population growth rates have reduced their

numbers. These trends show that Thailand will face a

shortage of agricultural labor and household successors

in the near future. In addition, the move toward an

aging society and the decline in the number of younger

people who want to work in farming will further

decrease numbers.

Hence, succession plans for the future of family

farms are of serious concern. Kimhi and Nachlieli

(2001) stated, “The existence or absence of successors

on family farms could be an indication of the long run

prospects of the survival of those farms: farms without

successors will most likely gradually fade away.”

However, Mishra and El-Osta (2008) stated that even
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though succession decisions on family farms are

important, few studies of these matters have been

conducted; and I cannot find any such research in

Thailand. The aim of this study, therefore, was to

analyze the decisions of heads of Thai farming families

concerning successors on their farms.

The decisions of household heads concerning suc-

cessors are influenced by many factors. Kimhi &

Lopez (1999) studied succession decisions in Mary-

land, USA. Determinants of decisions included farm-

ers’ age, farmers’ education, the number of years spent

working off-farm, upbringing on a farm, inheritance of

the farm from parents, farm size, and family income.

Kimhi and Nachlieli (2001) studied an intergenera-

tional succession family farm in Israel. Factors in-

fluencing the probability of having a successor in-

cluded the age of the farm operator (the probability

first increased with increasing age and then later

decreased), the education of the operator, and the age

of the oldest child. However, farms with more land

had lower probabilities of having a successor.

Glauben et al. (2002) studied intergenerational succes-

sion in upper Austria in terms of the probability of

succession, the likelihood of having a successor

designated, and the timing of succession. The number

of family members and the farmers’ experience sig-

nificantly influenced succession and the designation of

a successor. Large farms and specialized farms were

more likely to be transferred within the family and to

have a successor appointed. The age of the farm

operator had the same effect as in Israel. Mishra and

El-Osta (2008) studied the effect of agricultural pol-

icies on succession decisions in the USA. Decisions

were significantly influenced by government farm

policy, farm wealth, and the age and education of the

current farm operators.

Against this background, I posed eight hypotheses

concerning succession on Thai farms. (1) Age would

positively affect the succession decision and increase

the household head’s hope of a successor; older farm-

ers are more likely to plan for a successor. (2) Non-

agricultural income would negatively affect the

succession decision: households with more non-

agricultural income are less likely to plan for a suc-

cessor, as off-farm work or non-agricultural occupa-

tions are more attractive than agriculture. Such house-

hold heads would encourage their children to work in

other sectors and pay less attention to succession

planning. (3) Debt would negatively affect the suc-

cession decision: higher household debt means lower

farm profitability, so farming work is less attractive

than other work. (4) The value of agricultural land,

the value of other agricultural assets, and the value of

non-agricultural household assets would all positively

affect the succession decision. (5) The level of edu-

cation of the household head would affect the suc-

cession decision both positively and negatively. On

the one hand, a higher level of education implies better

management abilities or skills, which the next genera-

tion can learn. On the other hand, it implies greater

opportunities to give children a better education,

making them more likely to work off-farm, thus de-

creasing the possibility of a succession decision. (6)

The experience of the younger generation in farming

would positively affect the succession decision. The

household head is more likely to choose a successor

with farming experience. (7) The irrigation ratio would

positively affect the succession decision: irrigation can

increase crop production and income and reduce risk,

and so farmers with a higher irrigation ratio are more

likely to plan for succession. (8) The crop would

influence the succession decision. In particular, rice

would negatively affect the decision on account of the

many challenges to rice farming, including unstable

weather, increasing of costs of inputs, lack of irriga-

tion, and heavy labor. Thus, rice farmers would be

more likely to encourage their children to work in

another sector and would be less likely to plan for a

successor. In contrast, perennial crops are easier to

manage, and therefore a successor would be more

likely.

2. Materials and Methods

2.1 Study area

Nakhon Si Thammarat province is located in south-

ern Thailand on the Gulf of Thailand (Fig. 1). It is

subdivided into 23 districts (amphoe), 165 subdistricts

(tombon), and 1428 villages (muban). The total land

area of the province is 994 250 ha, of which about

484 112 ha (48.7%) is agricultural. Only 122 480 ha

(25.3% of agricultural land) is irrigated. Natural forest

covers about 188 140 ha (18.9% of the province), and

about 322 000 ha (32.4%) is non-agricultural land.

The province has a population of 1 513 168, of whom

781 446 (51.6%) are farmers (Information Center of

Agriculture, Office of Agricultural Economics, 2007).

The farmers of Nakhon Si Thammarat province grow a

variety of crops. The main cash crops are rubber in the
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west, perennial crops and timber in the center, rice in

the east, and shrimp and fish on the coast (Fig. 1). Oil

palm tree, vegetables, and livestock are raised in small

areas. I divided the farming families into five cate-

gories determined by their main crop: rice for sale, rice

for consumption, Oil palm tree, perennial crops (rubber

and fruit), and fisheries.

2.2 Estimation models and data

Estimation models

I tested the decisions concerning succession plan-

ning by empirical means. Decisions were rated as

discrete choices, and binominal probit and logit models

were used to test which variables affect the succession

decision. As well as to check the robustness of results

with respect to the assumptions of the model, the

significant results were choose from 2 model to explain

the succession decision. Like, Kimhi and Nachlieli

(2001) employed the probit results and semi-non-

parametric alternative (SNP) to check the robustness of

results.

Logit and probit model for binary response were

used. In a binary response model, primary response

probability as Py=1x=Py=1x1, x2, ......., xk, where

x is the full set of explanatory variables (Wooldridge,

2006).

The logit and probit model can be considered a class

of binary response models of the form

Py=1x=Gβ0+β1x1+.....+βk xk=Gβ0+xβ,

Where G is a function taking on values strictly be-

tween zero and one: 0＜Gz＜1, for all real numbers.

And, xβ=β1x1+......+βk xk (Wooldridge, 2006).

Even thought binominal probit and logit models are
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Fig. 1. Maps of Thailand and Nakhon Si Thammarat Province.



similar, the settings of distribution of error term are

different as probit models was estimated by standard

normal distribution for the error term f（x）＝

1

 2.πσ 2
e

x2

2. 2 where μ=0,σ 2=1

Whereas, logit models was estimated by standard

logistic distribution for the error term f（x）＝

exs

s1+exs
2 , f x=

1

1+exs , where μ: mean,

s: scale, the variance is π 2s23. μ=0, s=1

The Goodness of fit measure were also estimated for

predicting percent correct of the model was adopte by

Mc Fadden (1974) as Mc Fadden R2=1−
ln Lur

ln L

,

where ln Lur estimated log livelihood in the original

model and ln Lr estimated the log livelihood in the

model without explanatory variables.

The marginal effect of the binominal probit and logit

models which estimated the probability change for a

succession decision (successor＝1) from the marginal

change in explanatory variable X

∂Pi

∂Pj

=
Δ1−F−β0+β1Xi1+....+βk Xik 

ΔXj

=βj.f −β0+β1Xi1+......+βk Xik, where f (.) is the

density function of error term.

Therefore, in this study, the 2 models can be adapted as

follow equation:

successor=c+b1age+b2eduHH+b3non_agri_

income+b4debt+b5value_landasset+β6other_

agriasset+β7non_agri_asset+β8gen_help+

β9irr_ratio+d1+d2+d3+d4

Where successor is dependent variable: successor is

planned＝1; successor is not yet planned＝0, whereas

explanatory (independent) variables are explained in

table 1. The Goodness of fit and also the marginal

effect were estimated in this study.

Data collection and sampling

Data were collected from 237 households by

questionnaire in the harvesting season of 2011. The

household were selected by using stratified two ‒ stage

sampling. Villages were grouped into stratum accord-

ing to their zone as primary sampling unit and random

for sample villages. In each sample village, the map-

ping lists of households were collected as secondary

sampling unit and use simple random for sample

households. Families were interviewed in regard to

household characteristics (sex, education, age, and

non-farm work by members), land tenure and use, farm

production, income, expenditure, debt, and household

properties or assets (Table 1). The succession plan of

each household head was recorded as either planned or

not yet planned. Data was analyzed using Gretl pro-

gram. Household heads were further asked about their

feelings about working in agriculture (Table 2) and

about their plans for a future successor and that person’

s situation in the household (Table 3).

3. Results and discussion

Over 62% of household heads took pride in their

work (Table 2). Yet 50% were not sure about whether

they were succeeding in agriculture, and 39% ques-

tioned the stability of farming as a career. Over 46%

were unsure about whether they were accepted by

other occupations in their community. Over 150

household heads (64%) would support their children’s

choice to be agriculturists, and 130 (55%) were sure

that their children would be happy with this choice

(Table 3). Households averaged 2.8 children. Half of

all households had children helping on the farm, but

there were twice as many sons as daughters.

The results for the logit and probit analyses are

presented for all farms, rice farms, and perennial crop

farms (Table 4); fisheries are excluded on account of

limited data.

The probit estimates of all farms indicate that the

age of the household head, the value of agricultural

land, the value of non-agricultural household assets,

the younger generation’s experience in farming, and

the irrigation ratio all significantly influenced the suc-

cession decision. However, the value of non-agricul-

tural household assets did not.

The age of the household head had a positive effect

in all farms (P＝0.10) and in rice farms (P＝0.05), but

no effect in perennial crop farms. Thus, as the age of

the household head increases, the head will become

more aware of the need to make succession plans,

particularly on rice farms. This result is consistent

with hypothesis 1, as well as other studies (Kimhi and

Nachlieli, 2001; Glauben et al., 2002; Mishra and El-

Osta, 2008). The marginal effect of age was to in-

crease the probability of a succession decision by 0.62

%.

The value of agricultural farmland had a positive

effect on the succession decision (P＝0.10): A higher

value of holdings increased the probability of a deci-

sion. However, the marginal effect was not signifi-
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aTotal value of agricultural household assets (THB/household) includes value of agricultural land and value of other

agricultural assets.
bValue of agricultural land as assessed by the Bank for Agriculture and Agricultural Cooperatives.
c Value of other agricultural assets; depreciation was determined by the straight-line method as DSL＝(C−S)/N, where C

is acquisition cost (price of new asset), S is residual value of asset, and N is number of years of using that asset.

0.00000 0.46835Successor

Farms without

succession plan

Mean

(SD)

Total farm

Mean

(SD)

Variable

Farms with

succession plan

Mean

(SD)

Succession decision of household head

(successor is planned＝1; successor is

not yet planned＝0)

Definition

Table 1. Definition and descriptive statistics of variables.

0.269840.29730PalmDummy 3

0.0970460.0873020.10811Perennial plants (rubber and fruit)Dummy 4

0.0253160.0238100.027027FisheriesDummy 5

1.0000

0.48219

(0.48802)

0.41964

(0.48147)

0.55320

(0.48784)

Irrigation ratio (irrigation area/total

area)

Irr_ratio

0.497890.507940.48649Farmers who grow rice for saleDummy 1

0.0970460.111110.081081Rice for consumptionDummy 2

0.28270

value_landasset(b)

209 357

(346 680)

186 980

(289 530)

234 760

(401 700)

Value of other agricultural assets (farm

machinery & equipment, breeding

stock, farm buildings; THB/household)

other_agriasset(c)

668 578

(801 400)

725 640

(917 290)

603 810

(643 250)

Value of non-agricultural household

assets (THB/household)

Non-agri_asset

0.49367

(0.50102)

0.34127

(0.47603)

0.66667

(0.47354)

Younger generation’s experience in

farming

Gen_help

Non-agricultural income

(THB/household)

Non-agri_income

113 164

(191 480)

115 710

(196 540)

110 270

(186 430)

Household debts (THB/household)Debt

1 903 897

(1 911 900)

1 646 800

(1 796 100)

2 195 700

(2 003 700)

Total value of agricultural household

assets (THB/household)

Agri_asset(a)

1 694 540

(1 848 100)

1 459 900

(1 721 300)

1 960 900

(1 956 100)

Value of agricultural land

(THB/household)

2.2883

(0.59372)

Level of education of household head

1＝no education

2＝primary school

3＝high school

4＝college/bachelor degree

5＝＞bachelor degree

Education

3.741

(3.694)

3.255

(3.611)

4.291

(3.727)

Farmers own land (ha/household)Own_area

330 955

(693 875)

298 830

(435 720)

367 420

(902 600)

Agricultural income (THB/household)Agri_income

106 730

(142 890)

116 110

(172 520)

96 078

(98 818)

54.228

(12.132)

51.833

(12.702)

56.946

(10.881)

Age of household head (years)Age

2.4262

(0.73056)

2.5476

(0.81591)



cant. This result is consistent with the studies of

Glauben et al. (2002), which used farm size, and

Mishra and El-Osta (2008), which used farm capital

stock. Possibly, an increase in the value of the land

attracts the younger generation to farming and their

wish to inherit the farm. However, these results con-

tradict those of Kimhi and Nachlieli (2001), who found

that farms with more land were less likely to have a

successor: larger farms might offer a lower incentive to

invest in capital-intensive infrastructure, which re-

quires less labor and thus means less demand for a

successor; or larger farms might be more attractive to

real estate investors, so the higher asset value made

parents delay their succession decision. In contrast,

the value of other agricultural assets (present value of

farm machinery and equipment, breeding stock, and

farm buildings) did not influence the succession de-

cision.

The value of non-agricultural household assets

(house, non-farm machinery and equipment, and

household appliances) had a negative effect on the

succession decision (P＝0.10), contrary to hypothesis

4. The probable reason is that in Thailand, particularly

in this province, farmers divide their assets equitably

among their children: agricultural assets to the suc-

cessor and non-agricultural assets to the other children.

This increases the value of the non-agricultural assets

to the non-farming children. Another possible reason

is that the household head keeps these assets in re-

tirement, hence delaying the succession decision.

However, this variable affected the decision only in the

probit model, However, the marginal effect was not

significant.

The younger generation’s experience in farming had

a positive effect on the succession decision (P＝0.01),

particularly in perennial crop farms. The marginal

effect was to increase the probability of a decision by

29%. A possible explanation is that the household

head finds it easier to choose a successor who has

experience on the farm.

The irrigation ratio had a positive effect on the

succession decision (P＝0.10) in all farms. The mar-

ginal effect was to increase the probability of a de-

cision by 14%. The irrigation ratio represents infrast-

ructure investment by government in agriculture. As

the irrigation ratio increases, the household head will

J. Dev. Sus. Agr. 6 (2)186

Numbers show the percentages of respondents in each category

24.1

50.2

39.4

46.1

You love and take pride in agriculture

You succeed in practicing agriculture

Farming offers a stable career

You are accepted by other occupations or sectors in

your community

Undecided

or neutral
Pride and satisfaction in being agriculturist

2.1

8.3

13.7

4.6

0.0

0.0

3.3

0.0

Disagree
Strongly

disagree

Table 2. Attitude of household head toward being an agriculturist.

11.6

5.0

4.6

5.4

62.2

36.5

39.0

44.0

Strongly

agree
Agree

2.82

117 (49.37)

1.03

0.52

Situation of successor in household

Average number of sons and daughters in family

Do you have any sons or daughters helping on the farm?

If yes: number of sons helping on the farm (average)

If yes: number of daughters helping on the farm (average)

151 (63.71)

130 (54.85)

Planning for future successor of household head

Will you support your son or daughter to be an agriculturist?

Will your son or daughter be satisfied to be an agriculturist?

YesOpinion

Percentage of household heads shown in parentheses

120 (50.63)

86 (36.29)

107 (45.15)

No

Table 3. Planning for future successor of household head and situation of successor in household.
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be more sure of reducing risk, especially in rice

farming, and therefore will be more confident in mak-

ing a succession decision.

The education level of the household head did not

influence the succession decision because of the com-

peting effects of the better management ability of the

head and the better non-farm job opportunities af-

forded to the educated younger generation. In addi-

tion, debt and crop type did not affect the decision.

4. Conclusions and recommendations

Thai farmers often ask how Thai agriculture will

survive if younger people leave the sector. This study

cannot directly answer this question, but it can at least

explain which type of family farm is more likely to

have a succession plan, and which is less likely.

As expected, older household heads, heads with

more land assets, and heads with a high irrigation ratio,

particularly on rice farms, are more likely to plan for

succession, especially if they have children who al-

ready work on the farm.

An unexpected result is that the value of non-agri-

cultural household assets (house, non-farm machinery

and equipment, and household appliances) had a nega-

tive effect on the succession decision, perhaps because

the household heads want to keep these assets in their

retirement, thus delaying their succession decision.

To support agriculture, the Thai government should

focus on younger household heads, farmers with less

valuable land or wealth, and farmers without children

who work on the farm. In particular, government

should support irrigation on rice farms, as it “has

increased the amount of land under cultivation, and the

yields on existing cropland. It has also allowed double

cropping, and has decreased the uncertainty of water

supplied by rainfall” (Schoengold & Zilberman, 2004);

and as yields of most crops in Asia have increased by

between 100% and 400% after irrigation (FAO, 1996).
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