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Figure 21: Percentage of holdings in debt (3 censuses) 

  

Figure 22: Number of farmers in debt and total amount of debt, by source of borrowing (core delta) 

  

Figure 23: Average loan for different sources (2013 value), core delta 
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3 Contextualising and interpreting data 

This breakdown of information allows us to draw an overall picture of structural change in the 
agricultural sector of the Chao Phraya Delta. In this section we attempt to join these different pieces 
of the jigsaw while disaggregating data at the jangwat level in order to identify the differences that 
suggest causalities and thus help us interpret the data. 

A broad description of agrarian change in the Chao Phraya Delta, focusing on the 7 jangwat of the core 
delta, shows that agrarian space has contracted by 35% since the mid-1960s due to urbanization but 
has undergone a spectacular twin process of intensification and diversification. The original 3 million 
rai of traditional (deep-water and floating) rice varieties were gradually replaced by double-cropped 
rice (dry-season water supply permitting), and even triple cropping has been observed in certain areas 
(and years). Drainage and low water levels in canals have been tapped with the use of portable 
individual axial pumps, as has groundwater when available. Diversification towards vegetables, flowers 
and fruits has met the demand of urban markets, notably on the western side of the delta irrigated 
from the Mae Klong.8 Most dramatically, shrimp and fish farming have expanded in the coastal areas 
as well as inland. From 100,000 rai in 1994, the area devoted to fishponds expanded and peaked at 
around 350,000 rai in 2010 (NSO and OAE data, various years). Shrimp ponds dropped from 150,000 
to 50,000 rai over the same period (mainly due to the problem of disease among black tiger prawns) 
but grew to around 125,000 rai over the past decade (with the spread of a new 'white prawn' variety). 

The degree of mechanization and technological change in rice cultivation (most notably the shift from 
transplanting to direct seeding) and smaller holding sizes (from 29 rai in 1950 to 20.7 in 2013) have 
reduced the need for labor. This has coincided with a dramatic decline in the fertility rate (from 6.1 in 
the post-WWII period to 1.5 at present) and outmigration to Bangkok and its environs that have shrunk 
farming families (from 5.1 members in 1978 to 3.2 in 2013). 

Larger farms can be found in Pathum Thani (where wealthy families bought large tracts of land during 
the development of Rangsit in the late nineteenth century), as well as in Ayutthaya (due to the low 
yield of floating rice) and Suphan Buri (with the inclusion of some upland areas) (Figure 24, left). With 
the diversification on smaller plots in Nakhon Pathom more than half the holdings are less than 10 rai 
in size (Figure 24, right) and the average farm size drops to 14 rai (Figure 25, left). Given the soil quality 
and availability of water in Suphan Buri, farmers are often able to triple crop their land, making it an 
attractive prospect, hence the high proportion of younger farmers in relation to other provinces. 
Indeed, in the three core rice regions of Ayutthaya, Ang Thong and Singburi, long confined to one crop 
of traditional varieties on part of their land, the average farmer is aged over 54 while the average 
family size is as low as 3 (Figure 26). 

Figure 24: % of farms over 60 rai (left) and under 10 rai (right) 

  
 

8 Urban expansion has also been responsible for the destruction of orchards, both old (Thonburi) and more recent (citrus of 
Rangsit). 
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Figure 25: Evolution of average farm size in rai (left), and % of farm holders under 35 years of age (right) 

  
 

Figure 26: Average household members (left) and average age of holder (right)  

  
The percentage of rented land has a similar trend for most jangwat: having hovered around 30% since 
the 1950s, it jumped to around 45% at the turn of the century before slightly decreasing (Figure 27, 
left). There are two major exceptions to this trend: in Ayutthaya as much as two thirds of the cultivated 
land is now rented – a rising trend that must be combined with the only instance (with Ang Thong) of 
increasing average farm size, between 2003 and 2013. This suggests that large farms are being 
consolidated through the renting of low-yield land released by ageing farmers.9 In Pathum Thani the 
high level of tenancy is historical, as noted above (Figure 27, right). 

Figure 27: Evolution of the % of rented farmland (left) and full tenants (right) (by jangwat) 

  

 
9 However, since around 2010 land cultivated with traditional rice varieties has been gradually converted to double-cropping, 
which will probably dampen this consolidation. 
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Pluriactivity – often a sign that agriculture cannot provide a sufficient income – is limited in the delta, 
as noted earlier. Figure 28 (left) indicates that two thirds of farms were engaged exclusively in 
agriculture (and almost 80% in Nakhon Pathom), with the exception of Chai Nat and Ayutthaya in 2003. 
The 2003 census reveals (Figure 28; right) that indeed the percentage of farmers with an income ‘from 
agriculture only’ dipped (notably in provinces with traditional rice varieties), as low rice prices severely 
dented the profit from rice cultivation. Data on rice farm gate prices (see appendix) show that the 
1999-2001 period was an historical low and that the price in 2002 (last occurrence before the census 
survey) was still around that low value. One can conclude that these 3 years of depressed prices forced 
many farmers to supplement their income by working on other farms and in other activities. Data 
shown earlier (Figure 5) indicated that crop diversification away from rice reached almost a third of 
the total farm area. Few farmers in core rice areas could live exclusively on their agricultural activity 
(15% in Ayutthaya, 23% in Ang Thong). By contrast, the 2013 census was carried out in the wake of 6 
years of extremely high prices, explaining that, where possible, farmers returned to rice cultivation 
(see chart with the evolution of rice prices in the appendix). 

Figure 28: % of farms engaged exclusively in agriculture (left) and with income 'from agriculture only' 
(right) 

  
 

The difference in economic conditions between the 2003 and 2013 censuses is also illustrated by Figure 
29 and Figure 30, which show that the percentage of indebted farmers substantially dropped after the 
years of high rice prices (with the exception of Nakhon Pathom10), and that in 2003 many farmers 
responded to the crisis by cutting the hiring of non-family labor (except, again, in Nakhon Pathom, 
where labor requirements for non-rice crops are largely unavoidable). 

Figure 29: Percentage of farmers in debt (left); average farm debt (in 1000 baht, 2013 value) (right) 

  

 
10 It is unclear what caused this dramatic rise in debt, but since rice cultivation is relatively minor in this province it may be 
due to economic upturns in vegetable markets or aquaculture. 
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Figure 30: Percentage of farmers not using wage labor 

 

4 Conclusion 

The Chao Phraya Delta lies at the heart of Thailand’s history of commercial rice production. In 150 
years it has moved from a sparsely populated, swampy, inhospitable region to a highly urbanised and 
artificial environment. While productive resources such as land, labor, capital and water were initially 
used for agricultural (mostly rice) production, they have gradually been reallocated to other areas and 
economic sectors. The shift was driven by technological and population factors as well as changes in 
the national economy, in turn partly determined by global developments. 

A defining factor of agrarian change is the intergenerational redistribution of land. In Thailand the 
custom is to divide it equally among male and female heirs, with the threat of a very rapid 
fragmentation of land holdings below economic reproduction levels, especially with a high fertility rate 
(6.1 children per woman on average in the post-World War II period). Several macro-level trends have 
combined to dramatically lessen that risk. They include:  

• a sharp decrease in the fertility rate (the average number of children per woman now being 
well below the reproduction level);  

• a sweeping absorption of excess labor first by the upland frontier and then (from the 1980s 
onwards) by nonagricultural sectors (both locally and through outmigration to Bangkok);  

• mechanization and technological change in rice cultivation that dramatically reduced labor 
requirements;  

• enhanced water control allowing the spread of double, and sometimes triple, rice cropping: 
better control of the flood regime and better access to water at the farm level (tapping of 
groundwater, spread of individual pumps enabling the tapping of water from drains, rivers, 
natural ponds and other sources). 

Having gradually increased up to the end of the twentieth century, the number of farms is now 
subsiding. Yet, over 50 years it has actually proved to be remarkably stable. A reduction of 35% of 
cultivated land mainly due to urbanization has led to an overall decrease in the average farm size, 
which is still slightly above 20 rai. This reflects the fact that land fragmentation has stabilized at a level 
more or less compatible with the economic reproduction of the farm, although this average obscures 
opposing trends toward diversification to cash crops on smaller farms (notably in Nakhon Pathom 
province) and the consolidation of larger farms in the Ayutthaya/Sing Buri area. The stabilization of, or 
limited decrease in, the average farm size has been allowed by the reallocation of land through the 
rental market. This reflects in particular the fact that economic diversification has marginalized farming 
for a number of landholders and that ageing farmers who are no longer able to work release land to 
live off the rent. The eventual sale of land may also result from these two trends, especially given the 
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high prices fetched by land, and may provide an attractive option for older farmers with no offspring 
willing to take on the farm. Yet, it seems that ‘land is “sticky”, for legal, institutional, agro-ecological, 
historical, emotional and cultural reasons’ (Rigg et al., 2018) and older farmers are reluctant to sell. 
The demise of the current generation could see the rise of a generation emotionally detached from 
land and farming, who would more readily release land onto the market, further fueling the transition 
towards land consolidation and bigger farms (ibid.). 

The price of rice appeared as a defining factor in agriculture in the delta (and elsewhere in Thailand). 
Comparing the 2003 and 2013 agricultural censuses neatly illustrated the correlation between farming 
income and the allocation of labor and land. The depressed rice economy around 2003 explains the 
release of land onto the rental market and the surge in large farms in all jangwat. But the 2013 data 
show a partial reversal of this trend, which is most probably due to the high prices observed circa 2010, 
which made rice farming attractive again to farmers who were renting out their land (see Molle et al., 
2021, forthcoming). Together with the price of rice, the desirability of rice farming – and therefore, 
crucially, the attractiveness of farming to younger generations (Faysse et al., 2020) – also depends on 
cropping intensity governed by water conditions in each area. In the floodplains traditionally limited 
to one crop of deep-water rice varieties, low productivity has forced the average farm size to increase 
to remain viable. Recent technological advances have allowed a shift to the double cropping of high-
yield rice varieties, making rice farming more attractive. 

In other areas, with easy access to water, double or triple cropping meant rice cultivation has been a 
good livelihood since the 1980s. This is particularly true of the upper West Bank in Suphan Buri 
province11 and areas of the northern delta with access to shallow groundwater resources. Elsewhere, 
such as in the lower delta closer to urban markets, rice farmers have diversified into vegetable 
production or aquaculture, notably where they benefit from a secure access to water. 

On balance, the development of agriculture in the Chao Phraya Delta has largely managed to avoid 
engendering the growth of a marginalized class of landless holdings or the excessive division or 
accumulation of land, having benefited from an exceptional endowment of resources, with the 
proximity of both consumer markets and alternative economic opportunities. Nonetheless, it now 
faces the new challenge of sustainability, in the form of water contamination, the overuse of pesticides, 
diseases in intensive shrimp farming, the increasing amount of water being used by cities or upstream 
of the delta, land speculation and coastal erosion. 
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6 Appendix 

Figure 31: Gini coefficient for the distribution of farms by class size, various censuses 

 

Figure 32: Evolution of farm gate rice prices 

 

Figure 33: Rice area planted in the dry season in the Central Region (in rai) 

 




