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Farms, Farmers and Farming: 

a Perspective through Data 

and Behavioral Insights



Agriculture in Thai economy: Significance but low value added/worker and slower 
growth relative to other sectors

Data source: World Development Indicator, World Bank
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Only contribute 10% to GDP
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30% of labor in agriculture
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Lowest value added per worker and slowest growth
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Thai agriculture in the world market: Behind many ‘competitors’

Are we also loosing our competitiveness in the world market?

Data source: World Development Indicator, World Bank

Low and slower growth relative 
to many competitors
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What drive Thailand’s agricultural growth over the past 60 years?
TFP, our key engine of agricultural growth is also slowing

Data source: International Agricultural Productivity Data Product, USDA Economic Research Service

Source of agriculture value added growth
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What happen to Thai agriculture?
This paper provides landscape knowledge through data and behavioral insights

Data
Stochastic
Frontier 
analysis

Behavioral insights 
field experiments

Farms
Farmers Farming

Markets

Policies

Policy Priorities

How to bring 
policies into 

practice?

Farm size

Land ownership Demographics

EducationWater resource

Climate

Structural transformation

Farming patterns
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Profit-cost structure
Debt

Price transmission

Key challenges &
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Our main data sources

Data Year Households Individuals Plots

1. Farmer registration (DOAE) 2015-2018 5,760,702 15,645,003 12,803,520

2. Agriculture census (NSO) 2003, 2013 5,911,567 19,678,956 10,689,803

3. Agricultural household survey (OAE) 2006-2018 6,997 27,003 26,107

4. Agricultural productivity and prices (OAE) 2012-2018 - - -

5. Loan portfolio of sampled farmers (BAAC) 2012-2018 - 1,000,000 -

6. Policy participation (DOAE) 2018 3,249,795 - -

*Note: Statistics for the latest year of data
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1. Majority of our farmers are smallholders
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§ Average farm size of 14.3 rai/household
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2. Still large inequality in land ownership and access to water resource
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§ 40% of households do not have land ownership
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§ 58% still cannot access to water resource

Data source: Farmer registration 2018



3. Large exposures to climate risk
… and climate change

Data source: DOAE 2006-2018

2006         2007          2008         2009         2010         2011         2012         2013         2014         2015   2016         2017         2018

Affected area (rai)

Disaster affected agricultural areas (2006-2018)



Farmers



4. Rapidly aging farmers
Large prevalence and intensity of aging problem within households

§ Declining young labors (<40) and increasing ratio of old labors (>60)
§ 46% of households have old labor & mean head age is now 58 years old 
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§ Larger number of labors with high school graduate
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5. Increasing education especially among young labors

Data source: Census 2003-13
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§ Structural transformation: Increasing use of 
mechanization and decline of labor

6. Still large variations in the use of technology

Census 2556 – 2546
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Top ten farm diversification

7. Resistance to adapt: Majority still stick with ‘high risk low return’ monocropping

§ 2 in 3 of households still grow one crop a year, especially for key crops … which yield low risk adjusted return

Top diversification portfolios with rice



Data source: Farmer registration 2018 

8. Gains from Economies of scale due to geographically concentrated farming
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●
●
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§ Gain from economies of scale: 

Ex) the rise of active 
rental markets



Markets



Far from perfect integration to world market (export to farmgate price transmission)
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Do we meet the rising market demand for quality?: Far less than perfect price transmission especially 
for ‘quality’ product

Data source: OAE 2009-2018

60
00

10
00

0
14

00
0

18
00

0
22

00
0

80
00

12
00

0
16

00
0

20
00

0
Ba

ht
/to

n

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

60
00

10
00

0
14

00
0

18
00

0
22

00
0

80
00

12
00

0
16

00
0

20
00

0
Ba

ht
/to

n
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Export price, Jasmin (milled 5% broken) rice25_baht

60
00

10
00

0
14

00
0

18
00

0
22

00
0

80
00

12
00

0
16

00
0

20
00

0
Ba

ht
/to

n

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Export price, Jasmin (milled 25% broken)

8,
00

0
10

,0
00

12
,0

00
14

,0
00

16
,0

00
18

,0
00

Ba
ht

 p
er

 to
n

588589590591592593594595596597598599600601602603604605606607608609610611612613614615616617618619620621622623624625626627628629630631632633634635636637638639640641642643644645646647648649650651652653654655656657658659660661662663664665666667668669670671672673674675676677678679680681682683684685686687688689690691692693694695696697698699700

Farmgate price, Jasmin (paddy, provincial mean)

Jasmine rice

70
00

90
00

11
00

0
13

00
0

15
00

0
17

00
0

Ba
ht

/to
n

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

7,
00

0
8,

00
0

9,
00

0
10

,0
00

11
,0

00
12

,0
00

ra
w

 re
ta

il 
pr

ic
e 

- r
ic

e 
(th

b)

588589590591592593594595596597598599600601602603604605606607608609610611612613614615616617618619620621622623624625626627628629630631632633634635636637638639640641642643644645646647648649650651652653654655656657658659660661662663664665666667668669670671672673674675676677678679680681682683684685686687688689690691692693694695696697698699700

Farmgate price (rice paddy moist 15%)

70
00

90
00

11
00

0
13

00
0

15
00

0
17

00
0

Ba
ht

/to
n

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Export price (milled 100% broken)Paddy rice



9. Not fully integrate to market: quality, market structure and inefficiencies

Correlations of export and farmgate prices
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Policies



Data source: DOAE 2018

10. Too much focus on short-term policy assistance could hurt than help? 

§ Small coverage of growth-driven policies

§ Large focus on ‘unconditional’  
assistances 

Average support ~17,000/yr/household

Policy participation of registered rice farmers (2018)

§ Attavanich et al. 2019, Chantarat et al. 
2019 show these assistances could 

1) Reduce incentive for farmers to adapt
2) Increase excessive risk taking



Farming outcomes
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11. Large variations in productivity and productivity growth

1% 1% 2%

1% 1% 15%

ข้าวเจ้านาปี ข้าวเจ้านาปรัง ข้าวโพดเลี 1ยงสตัว์

มนัสําปะหลงั ยางพารา ปาล์ม

Average Annual growth (2012-18)

0
5

10
15

20
25

Pe
rc

en
t

-20 -10 0 10 20
!าวนา% Average annual growth rate (2555-2560)

0
5

10
15

20
Pe

rc
en

t

-20 -10 0 10 20
ยางพารา Average annual growth rate (2555-2560)

0
10

20
30

40
Pe

rc
en

t

-20 -10 0 10 20
!าวนาป&ง Average annual growth rate (2555-2560)

0
10

20
30

40
Pe

rc
en

t

-20 -10 0 10 20
ปา#ม%&น Average annual growth rate (2555-2560)

0
5

10
15

Pe
rc

en
t

-20 -10 0 10 20
!น#ปะห'ง  annual growth rate (2555-2560)

0
10

20
30

40
50

Pe
rc

en
t

-20 -10 0 10 20
!าวโพดเ(ยง+ต- Average annual growth rate (2555-2560)

ข้าวเจ้านาปี ข้าวเจ้านาปรัง ข้าวโพดเลี 1ยงสตัว์

มนัสําปะหลงั ยางพารา ปาล์ม

Data source: OAE 2012-18



Yield/rai (2560)
Profit-cost per rai (2006-18)

12. Rising costs and decline in margin
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13. Rising household debt with farming!
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(c) Decomposition of farmer’s outstanding debt by age                 (d) New debt creation from policies by age
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(b) New debt creation from policies

0 100,000 200,000 300,000
Mean debt outstanding per household (baht)

<=25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

>=85

0 50,000 100,000 150,000 200,000
Mean debt outstanding from policies (baht)

<=25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

>=85

0 100000 200000 300000

25262728293031323334353637383940414243444546474849505152535455565758596061626364656667686970717273747576777879808182838485

Working capital in agri Investment in agri
Consumer/personal loan Debt memorandum and DR
Other policies Others

0 100000 200000 300000

25262728293031323334353637383940414243444546474849505152535455565758596061626364656667686970717273747576777879808182838485

Working capital in agri Investment in agri
Consumer/personal loan Debt memorandum and DR
Other policies Others

0 50,000 100000 150000 200000

25262728293031323334353637383940414243444546474849505152535455565758596061626364656667686970717273747576777879808182838485

DR Debt memorandum
Disaster assistance loan Other policies0 50,000 100000 150000 200000

25262728293031323334353637383940414243444546474849505152535455565758596061626364656667686970717273747576777879808182838485

DR Debt memorandum
Disaster assistance loan Other policies

(c) Decomposition of farmer’s outstanding debt by age                 (d) New debt creation from policies by age

Data source: BAAC 2014-18
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Stage 2

An inefficiency regression model to estimate 
determinants of TE

Stage 1 

A production function model to estimate 
technical efficiency (TE)
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Nee

Estimated results: What are key drivers of our agricultural productivity?

Effects on productivity from selected significant variables
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Projected climate change effects on productivity  
(2046-2055)

RCP4.5 (Best)                           RCP8.5 (Worst)

↓ 10.0%    ↓ 11.5%    
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Estimated results: What are key drivers of our agricultural productivity?

Effects on productivity from selected significant variables
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Nee

Estimated results: What are key drivers of our agricultural productivity?

Effects on productivity from selected significant variables

-8% -6% -4% -2% 0% 2% 4% 6% 8%

Oury index

Oury index shock

Max 24 hr rainfall

Max temperature

Irrigation

Technology

Debt

Aging
North
Northeast
Central
South

Farmers

Farms

%Change in productivity when variables increase 1 SD

Projected irrigation effects on productivity 

Increase irrigation area by 10%

↑ 0.7% - 19.3%



Nee

Estimated results: What are key drivers of our agricultural productivity?

Effects on productivity from selected significant variables
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%Change in productivity when variables increase 1 SD

Projected technology effects on productivity 

Doubling the use of technology

↑ 0.5% - 7.4%



Source: Technologies shown in the value chain were compiled from 25 research projects supported 

by the Thailand Research Fund (TRF) and 16 research projects supported by the National Research Council of Thailand (NRCT), along with other existing agricultural technologies used in the agriculture value chain. 

Resource
Utilization Inputs

Production Harvest Processing
Market

The second green revolution: Technology available throughout value chain in Thailand
But how do we get smallholder farmers to use technology?
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Behavioral insights 
via field experiments

How to bring 
policy priorities 
into practice?



0 .2 .4 .6 .8 1

Trust-business
Trust-banks

Trust-government
Trust-neighbor

Trust-family
Social inherence

Self control problem
Status quo bias

Pessimism
Optimism

Over confidence
Present bias

Ambiquity aversion
Loss aversion
Risk aversion

Risk aversion

Loss aversion

Present Bias

Conduct lab-in-the-field experiment in 2 

areas: Pathumthani and Kalasin

Bringing policy priorities into practice: How to get smallholders to use technology?
The role of behavioral bias



Liquidity Constraint

Subsidy

Social learning

Multi-treatment arms

Nee

• Could technology adoption be enhanced 

through social learning by involving farmers 

closer to the target population as 

technology promoter?

• Could the risk transfer mechanism through 

provision of subsidies help alleviate the 

problem of loss aversion, which hinders the 

adoption of new agricultural technology? 

Behavioral insights in enhancing farmer’s use of technology
Lab in the field experiment

• Do liquidity constraints prevent 

technology adoption?

3 research questions



Behavioral insights in enhancing farmer’s use of technology

Lab in the field experiment
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New registers

Before the program After the program

After implementing the risk transfer mechanism, 

the number of farmers joining the program 
significantly increased

Behavioral insights in enhancing farmer’s use of technology

Comparing our results with field experiment

kalasin

Cost Subsidy Income Subsidy 

Drop out



Data Technology Behavioral 
insights

Farms
Farmers Farming

Markets

Policies

Policy Priorities

How to bring 
policies into 

practice?

Key challenges &
Opportunities

Takeaways: 3 key enables toward competitive agriculture


