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The evolution by group shows that groups 3 and 4 had the largest income increases (which corre-
spond to the previously identified reduction of inequalities). Indeed, the high increase in agricultural 
incomes and incomes from mechanisation allowed them to change activity systems by giving up fishing 
and investing in extra-agricultural activities. Groups 5 and 6 are the ones whose agricultural incomes 
increased the most (which makes sense because the individuals in these two groups own the most 
land), but as these farms had invested heavily in fishing and logging, their total incomes rose just a little 
or even fell. Finally, total incomes for groups 1 and 2, that do not own farms, changed only a little (activ-
ity systems, however, changed considerably with a reallocation of activities). Numerous members of 
group 2 changed activities and started logging as employees of a small number of entrepreneurs. 

The growth rate for total incomes in the polders was 10.8%, which corresponds to annual growth of 
1.35%. This relatively low growth in an area undergoing real economic development can be explained 
by the very sharp drop in two of the most profitable activities in the area, which is mostly due to factors 
external to the project that partially mask an even more positive impact by the project.  

• Evolution in Assets 

Assets increased significantly for most households. This increase was partially due to the increased 
value of land. However, as we shall show below, non-land assets also increased greatly.  

Graph 7: Pre- and Post-Project Distribution of Assets in the Population 
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Source: Household survey (sample size: 173 households) 
 

Graph 8: Lorenz Curves of the Pre- and Post-Project Distribution of Assets 
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Source: Household survey (sample size: 173 households) 

Moreover, asset distribution was more egalitarian after the project than before. This evolution may 
seem paradoxical compared to the increase in land inequalities. Indeed, land assets were not the 
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source of asset equalisation, but rather non-land assets. Average farm households’ non-land assets, and 
thus their investment capacities, increased the most (see Table 9, below). 

This evolution in assets is confirmed by the breakdown by category of different types of assets. The 
essentially farm households (groups 3, 4 and 5) were the ones whose assets, and notably non-land as-
sets, increased the most—with the exception of category 7 that comprises households whose incomes 
are only secondarily based on farming, and which have specific investment dynamics11. These house-
holds are in fact the ones that benefited the most from the project, and therefore are the ones whose 
incomes increased the most (above). It is not surprising that these are also the categories whose assets 
increased the most. Moreover, it’s possible to show that the first categories invested more in productive 
assets, and that the higher categories invested more in non-productive assets.  

Table 9: Breakdown of the Increase in Assets during the Project 
 

Pre-
Project Cate-

gory 

Assets (in-
cluding land)12 

Assets (not 
including land) 

Productive 
Assets 

Productive 
Assets (not 

including land) 

Non-
Productive 

Assets  

1 +25% +25% -100% -100% +39% 

2 +119% +26% +193% +20% +31% 

3 +134% +63% +192% +91% +50% 

4 +125% +69% +152% +76% +61% 

5 +130% +101% +115% +43% +172% 

6 +104% +56% +160% +97% +22% 

7 + 258.9% 383.1% 229.9% 404.1% 367.0% 

Total 140.6% 89.1% 163.7% 82.2% 94.8% 

Source: household survey (sample size: 173 households) 

This distribution of asset increases by category seems to show that assets increased the most among 
categories of farmers. However, in order to attribute this distribution to the project, one must verify that 
this increase in assets did indeed appear during the project. Chart 9 shows that investments grew 
sharply starting in 2001, the first year that the polders were (again) operational, and accelerated in 2003 
(when irrigation began in polders 5 and 6, and the full effect on profitability and recultivation was felt).  

 

Graph 9: Investment in the Polders 
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Source: household survey (sample size: 173 households) 

 

11  This group showed clear income growth but, as the group is very small, this growth did not impact the overall level of inequality. 
12  Before the project, the value of non-cultivated plots was not taken into consideration because they were almost freely acces-

sible. 



Polder Rehabilitation, Agricultural Growth, and Inequalities 

Gret - Collection Études et Travaux - Série en ligne n° 13 29 

Investment capacity therefore increased strongly during the project, and mostly benefited average 
farm households. This evolution can therefore very probably be attributed to the increase in land pro-
ductivity, and consequently to the project.  

• Group Changes 

All the previous quantitative indicators show that quality of life within the polders increased. But the 
qualitative study of group changes is one of the best indicators of the project’s impact on precarious-
ness. Indeed, the movement into a higher category shows that an economic threshold has been 
crossed.  

As the survey was based on a semi-qualitative questionnaire, it was possible to understand house-
hold trajectories and, therefore, determine group changes.  

Table 10 (below) shows the group changes that took place during the project. 

Table 10: Category Change Matrix 

Post-Project Category (2006) 

 1 2 3 4 5 6 7 8 Total 

1 5        5 

2  8 1 3  2 2  16 

3  2 14 28 6 3  3 56 

4  4 2 11 10 5  1 33 

5   1 6 17 10 3 3 40 

6    1  9 3  13 

7       5  5 

8   1      1 

Pr
e-

Pr
oj

ec
t C

ate
go

ry
 (1

99
8)

 

New 
Arrivals   1 1 1   1 4 

 Total 5 14 20 50 34 29 13 8 173 

In bold: category changes that account for more than 20% of the total (pre-project) 

X number of households that moved to a “higher” category  

X number of households that moved to a “lower” category 

X number of households that stayed in the same category 

Source: household survey (sample size: 173 households)  
Table 10 reveals that only 69 households (40%) stayed in the same category, 83 households (48%) 

moved to a higher category, and 17 households (12%) moved to a lower category. These group 
changes show strong upward socioeconomic mobility. 

Most transitions to higher categories were due to the project, and notably the recultivation of plots, 
which was a powerful factor in economic change. These households have all gone through the stages 
of economic development essential to escape poverty and precariousness. Some households are in a 
situation of decapitalisation, either out of strategic choice to transmit an inheritance (gift of land to 
married children), or out of a need for cash to cope with an illness or other accident. Finally, some 
households benefited from the project without changing category (notably households whose agricul-
tural production increased thanks to higher yields but that did not recultivate plots).  
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• Summary Graphs 

Graph 10: Pre-Project Assets and Income 
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Source: Household survey (sample size: 173 households), and activity profitability survey 

A comparison of Graphs 10 (Pre-Project Assets and Income) and 11 (Post-Project Assets and Income) 
provides a visual image of how household wealth evolved. The categories, represented by ellipses on 
the graph, are the pre- and post-project groups. A clear shift of households towards the upper right 
corner of Graph 11 can be seen. Indeed, it has been shown that incomes and assets increased during 
the project. The shift is all the clearer when pre-project incomes were low. This shift corroborates the 
reduction in income inequalities, discussed above. One can also see some specific evolutions. The drop 
in fishing incomes can be seen via group 2, composed mainly of fishermen whose incomes stagnated 
(and therefore fell in comparison to the other groups). Similarly, the assets for groups 1 and 2 were par-
ticularly stable, while they increased for the other categories.  

 

Graph 11: Post-Project Assets and Income 
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Source: Household survey (sample size: 173 households), and activity profitability survey 

The number of points per group also shows the scope of category changes. The number of house-
holds in categories 4, 6 and 7 clearly grew, and group 3 shrunk. 

All group changes and changes in asset and income levels are summarised in Graph 12 (Group Evo-
lution and Category Changes), below. The categories are represented in the graph by circles that cor-
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respond to the groups’ average positions before and after the project. The circle size represents the 
number of households in the group. The main evolutions brought to light by the assessment can be seen 
in this graph. Changes in socioeconomic category are very clear (decrease in the size of group 3, nu-
merous dotted arrows showing group changes to higher categories). Similarly, the increase in the in-
comes of slightly diversified farm categories (3 and 4) is considerable, while the groups with diversified 
finances had average incomes that fell under the joint effects of the arrival of less wealthy households 
and the reduction in fishing and logging for some households. This evolution confirms the drop in income 
inequalities discussed above. 

Graph 12: Group Evolution and Category Changes 
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- The survey showed strong income growth in the area, except for fishing and log-
ging activities, which fell sharply. Incomes from farming and mechanisation (di-
rectly impacted by the project) grew the fastest.  

- Gains in rice production allowed 30% of the households, previously in deficit, to at-
tain and surpass self-sufficiency and, by so doing, to take an important step up-
ward. 

- While maximum income gaps between poor and well-off households increased, 
the distribution of profits is clearly to the advantage of poor or average house-
holds, leading to a significant reduction in income inequalities.  

- These income increases led to clear dynamics of investment in productive assets 
and housing improvement equally, which can clearly be attributed to the project. 
While maximum asset discrepancies also increased sharply between the poorest 
and the best-off, one can nevertheless see a slight reduction in assets inequalities 
that is more marked in middle-income categories.  

- Overall, this economic vitality can be seen in farm trajectories and in strong up-
ward social mobility: 48% of households moved to another socioeconomic cate-
gory in less than 10 years. 
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Conclusion: a Vast and  
Varied Impact 

The Prey Nup polders contain more than 10,000 households, almost 75% of which own farm plots. The 
rehabilitation of the polders therefore had a very strong overall effect on these households. 

- The increase in rice production from 12,000 to 27,000 tons, and the diversification assistance pro-
vided had strong effects on agricultural incomes (+165.6% in 8 years, or more than 20% per year). 
The rise in agricultural incomes benefited large land owners the most (in function of the amount of 
land owned), but they also helped small owners and even landless farmers thanks to the develop-
ment of indirect farming.  

- The recultivation of 2,700 ha that had not been cultivated before the project also had a very 
positive effect on the population in the polders. Indeed, 1,950 families can now cultivate previously 
sterile plots of land. For these households, the project’s benefits were massive, with rice production 
increases of several tons per year. A certain number of these households, which arrived in the area 
after land redistribution, were heavily in deficit before the project. Land recultivation was one of 
the main elements to explain socioeconomic category changes. 

- Recultivation and the growth of agricultural production made it possible to increase the per-
centage of self-sufficient and surplus-generating households from 44% before the project to 74% af-
ter. 

- A large number of well-off farm households entered into dynamics of economic diversification 
based on mechanisation and service provision (tiller, thresher, husking machine, etc.), which 
helped improve the productivity of the households that used these services, and consequently had 
redistributive effects. 

- Although it was not the only source of increased household incomes, the growth in agricultural 
incomes made a major contribution to economic change. Indeed, pre-project agricultural in-
comes accounted for only 7% of total income in the area. After the project, as a result of popula-
tion growth and a drop in incomes from fishing and logging, they accounted for 18%. 

- The overall income increase led to significant changes in household incomes and assets, which 
had strong effects on socioeconomic differentiation. The survey on activity systems showed that 
48% of households moved to higher socioeconomic categories, crossing important thresholds to 
escape poverty (from non self-sufficient farmers to surplus-generating farmers, from rice farmers 
with surpluses to farmers with diversified economic activities). Plot recultivation was a powerful fac-
tor that allowed movement from one category to another. These 48% of households were not the 
only beneficiaries, as 53% of those that did not change socioeconomic category saw an increase 
in their incomes and assets. 

- The rise in land prices (through increased demand and plot registration) had an effect on all the 
owners whose assets increased automatically. By obtaining more assets without having to invest, 
these households are probably less vulnerable to urgent cash needs (medical care). Indeed, if the 
price of land doubles, they will have to sell 50% less land to pay for the same quality of care. 

In a national context of sharply growing land inequalities, the polder area was also affected by this 
phenomenon. In this way, the growth in the number of households in the polders led to an increase in 
the number of landless households and an increase in land inequalities (via the fragmentation of the 
plots of households without other means of production). 
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- Nevertheless, the polder rehabilitation that affected a large number of farm households directly 
had numerous consequences on the reduction of inequalities: 

- The project made it possible to limit the phenomenon by preventing land grabbing, 
which is a large risk during any development project. This high concentration was 
prevented thanks to early identification of owners, strong communication during the 
first stage of the project, and probably also to the distribution of titles. 

- By increasing the amount of cultivable land and stimulating demand, the project al-
lowed a redistributive, indirect farming (rental) market to emerge that allowed 30% 
of landless households to have a farm, and allowed some small farms to attain food 
self-sufficiency essential for economic development. 

- This slight increase in land inequalities went hand-in-hand with a drop in socioeconomic ine-
qualities. The vast majority of households saw a significant increase in their annual incomes and as-
sets during the period. This is partially due to the project and its effects on farm incomes, and par-
tially to changes in other incomes.  

- While the increase in yields most benefited the households with the most land, and while well-off 
farmers’ agricultural incomes increased, they are few in number and weigh only little on inequality 
measurements. In quantitative terms, the project mostly benefited the households in categories 3 
and 4 (non self-sufficient and barely self-sufficient, little diversified farm households) that make up 
the vast majority of households in the area. These categories’ incomes and assets rose very signifi-
cantly, statistically lowering inequalities in wealth.  

- In terms of assets, gaps also grew, but inequalities fell a little, this time in favour of middle-
income categories. 

- The 55 cases of falling incomes among the 173 households were either well-off households 
whose fishing or logging incomes dropped, households who lost capital because of health prob-
lems, or finally, households that transferred land to their offspring. 

- In terms of the reduction of vulnerability, the impact is therefore quite clear, through the drop in 
the number of non self-sufficient households and the rise in income and assets for all households.  

By extrapolating income gains revealed by the survey to the entire area, one can estimate a net in-
crease in agricultural incomes of $1.5 to $1.8 million per year. The total cost of the project, including 
technical assistance, was $13 million over 9 years. The investment will therefore have paid for itself in 
approximately 7 years (5 of which have already passed). In vital economic contexts, polder rehabilita-
tion is therefore a profitable public investment. 

Beyond the physical rehabilitation of the hydraulic infrastructures, the project’s lasting impact de-
pends on the PUC’s capacity to provide quality management and maintenance of these infrastruc-
tures, and on the government’s capacity to fulfil its management commitments. The complete stabilisa-
tion of the contractual framework for management turn-over is one of the conditions for this. 

 

By improving the incomes of a large number of households in the area and by affecting vulnerable 
farm households in particular, the project reduced poverty and, above all, its prevalence. Finally, it 
made these families more secure by allowing them to enter a dynamic of accumulation that lessens 
their vulnerability and plays an important role in preventing extreme poverty from increasing. 
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Polder Rehabilitation, Agricultural Growth,
and Inequalities
The Socioeconomic Impact of the Prey Nup Project (Cambodia)

Water management is one of the Cambodian government’s priorities to
increase the country’s agricultural production and alleviate poverty.
The Prey Nup polder rehabilitation project, which began in 1998 in
the Sihanoukville region, falls within this framework. After eight years,
the technical results are impressive: 10,500 hectares of rice fields
rehabilitated, 2,700 hectares recultivated, rice yields increased from
1.6 to 2.7 t/ha. In addition, today, an elected Polder Users’ Community
is able to manage and maintain the infrastructures.

The massive increase in rice production is clear. But, in a Cambodian
context marked by growing economic and land inequalities, one can
wonder about the socioeconomic impacts of this increase: How were the
profits distributed among the population? Did the rehabilitation
significantly modify households’ economic situations? Did it increase or
lessen economic inequalities? What were the trickle-down effects on
access to land and social differentiation?

Combining quantitative surveys of household finances and analyses of
household trajectories, the economic impact assessment of the Prey Nup
project provides answers to these questions:

> 1,950 very vulnerable households cultivate previously sterile plots.
The benefits are considerable: a very strong increase in production
and land values. 

> Today, 74% of households are self-sufficient for food, compared
to 44% pre-project.

> Nearly half of the households have made a qualitative leap, moving
to a higher socioeconomic category.

> The income gap between households has widened, but as the gains
are concentrated on a large number of small rice farmers, income
inequalities (and asset inequalities to a lesser extent) have fallen. 

> Because of the demographic pressure, there has been a noteworthy
increase in the number of landless farmers. However, the increase in
land inequalities was limited, which is remarkable in a land
development zone where the risk of land grabbing was very high.
In addition, these inequalities are partially offset by the creation of
a redistributive rental market.

When initial land distribution is not too unequal and when land rights
are secured, rehabilitating hydro-agricultural infrastructures in
economically vital zones can, therefore, increase agricultural production
and lessen inequalities.
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