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INTRODUCTION

This report has been carried out to obtain Rlstgraduate Engineering Degree in
Tropical Agriculture of the Nationateaching centre for studies in tropical agronomy
(CNEARC), in Montpellier, France.

This study has been carried out in Cambodia, T&kewince. It takes place in the
FSP project “Capacity building on agricultural segbolicy making”, financed by the
French Ministry of Foreign Affairs, which aims atrengthening the institutional
capacity of the different ministries involved irethgricultural sector in the definition of
agricultural sector national policies. The resuifs the study will help formulate
recommendations to enhance Private-Public-Partigergh national policies and
strategies related to irrigation development.

This work takes place during a period of 8 monthws, of which were field work
(from the 9 June to the 10 December 2005). Thiskwwas been supervised by Mr
Sebastien Balmisse, technical assistant in MOWRAM Mr Jean-Philippe Fontenelle
(GRET).

This study concerns a 500 hectares irrigation seheghabilitated in 2003 and
currently managed by a private entrepreneur, inl Rioa, Takeo province. Its objective
is to provide a better understanding of the emergonditions of private initiative and
spontaneous organisation in Cambodian irrigatictesys.

First we present the objectives, the context, tbestuction of our research
guestion and the methodology we followed. Then wesgnt an agro-economical
diagnosis of the farm-activities carried out by thater users. Afterwards, we will
describe the main characteristics of the irrigate&ystem and our analysis of its
management and functioning. Last, we take up thelevihesults of our study by
following the three main lines chosen to provideetter understanding of the emerging
conditions of private initiative and spontaneougamisation in irrigation schemes. We
also formulate several recommendations which macems the irrigation systems in
Cambodia as a whole.



1 OBJECTIVES, RESEARCH QUESTION
CONSTRUCTION, METHODOLOGY AND CONTEXT

1.1 PRESENTATION OF THE PROJECT AND THE TRAINING OBJECT IVES

1.1.1 The FSP « Capacity Building on agricultural s ector policy
making » Project

Since July 2002, the Project «Appui a la définitide politiques sectorielles
agricoles» (Capacity building on agricultural seglicy making), financed by the
French Ministry of Foreign Affairs, aims at streimgiing the institutional capacity of
the different ministries involved in the agriculiisector in the definition of agricultural
sector national policies.

This project is focusing on 4 pilot sectors:
Land tenure security;
Participatory Irrigation Management and Development (PIMD);
Reforestation strategy;
Strengthening of farmers’ organizations like coapees.

The study which is presented in this report takasein the PIMD component.
Within the framework of this component, a workgrduwgs been created in May 2003,
which is led not only by the Ministry Of Water Resoces and Meteorology
(MOWRAM) and involves the Ministry of Agriculturdsisheries and Forestry (MAFF)
and the Ministry of Rural Development (MRD), bus@lthe Ministry of Economy and
Finance (MEF) and the Ministry of Interior. The majoal of this workgroup is to build
its own capacity to collect, capitalize and disseate information related to ongoing
irrigation management and development activitie€a&mbodia and to provide decision
makers concrete recommendations to improve the kegmework and the strategy
documents.

These recommendations embrace four main topics:

1. Legal Framework of irrigation activities;

2. Institutional framework of irrigation activitips

3. Financial framework of irrigation activities;

4, Support services to the Farmer Water Users Caritiasl (FWUCS).

The main expected output is the capacity buildingpolicy-making. Indeed, one
of the key of the success of the process of inegasystems transfer will result from its
appropriation by the Cambodian partners.

This work’s results will also nourish the debatezently begun within the
framework of a platform involving the Ministry reggentatives, donors and civil society
(Technical Working Group on Agriculture and Watérhis Technical Working Group
is also supervising one sector review of the natevelution and the socio-economic
benefits of irrigation activities in the countryh& general objective of this study is to
produce reliable information on the conditions @fbility and sustainability of ongoing
irrigation in the country, and evaluate their impan poverty reduction in rural areas.
Building on existing information and ongoing stugiethis research will provide
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valuable information for further development of @herent medium term strategy in
Agriculture and Water to promote sustainable PIMBCambodia

1.1.2 Presentation of the GRET

Through the different steps of the training periadnethodological support has
been provided by the GRET, Research and Technalogichange Group.

This non-profit organization, created in 1976, de§ itself as “an international
solidarity organization uniting professional actiéi who work between the research and
the development with the local authorities”. Twadk of its activities involve field
projects, systematically undertaken in partnerstith local organizations or that lead
to the creation of such organizations.

In Cambodia, where Gret is working since 1988uppmorted the implementation
of several local NGOs, such as CEDAC (Centre fand$tand Development in
Agriculture), ACAPE (“Association cambodgienne ddapvisionnement en eau”) and
also a rural microfinance institution (EMT -Ennatiéoulethan Tchonnebat today
called AMRET). Gret also plays a role of « inteddmetween the development and the
research », through capitalization of experienaes @mmunication for development
(publications, animation of information and exchamgetworks). Last, Gret provides
support in public policy building, thanks to thepglamentation of large scale projects
and the contribution to several national sectavalking groups.

1.1.3 The initial proposal

Because of the role of irrigation in food produntisecurity, it is seen as a
cornerstone in the development of Cambodia. Thee@Bwuent set the development of
irrigation as a priority in its ‘Social and Econantdevelopment Plan’ (SEDP)

However, the development of irrigation in Cambagiacing several challenges.
Currently irrigated areas cover only about 20%hef total agricultural area. First of all,
the Government does not have the financial capatotyensure Operation and
Maintenance of all irrigation schemes. Besidégre is a lack of information on
several aspects related to irrigation activities,&ch as the value of irrigation water
or the quality of the service in existing irrigation schemes

The debate on the development of irrigation in Cadi is falling under an
international scale debate, particularly dealinthwhe transfer of the management of
irrigation schemes (Irrigation Management Transf@)T relies on the assumption that
farmers are able to manage their irrigation scheamése most efficient and sustainable
way. For about ten years, the Royal Governmentashiiddia is promoting an irrigation
development policy, oriented towards the transfethe management of irrigation
infrastructures, from State to users associatigDse of the main goals of the
MOWRAM is the development of Participatory Irrigati Management and
Development, particularly by the implementationFafmers Water Users Communities
(FWUCs). The MOWRAM sector policies also define, aastrategic orientation, the
participation of the private sectointo the rehabilitation, reparation, developmentdan
management of irrigations systéim8ut the current lack of legal framework to

1 The government policy will be more described infilowing part.



organise, control and secure the private investrimeirtigation is hampering this kind
of private initiative in that sector.

The main goal of the proposed study is to provide aetter understanding of the
emerging conditions of private initiative and sponéaneous organisation in
irrigation systems The study particularly focuses on the modalityesfablishment of
functioning rules governing the relationships beswéhe involved actors. An effort |s
also done to better understand the adequacy/inadgai national legal framework to
support Private-Public-Partnership in irrigatiorvelepment. The results of the stugdy
will help formulate recommendations to enhance @&exPublic-Partnership in national
policies and strategies related to irrigation depeient.

1.2 PRESENTATION OF THE NATIONAL CONTEXT
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1.2.1 General data  on the country

“The Kingdom of Cambodia was founded in 1993 andnmited the development of a
multiparty system and a market economy. The couatnains one of the poorest countries
of the Mekong Region, and suffers from high govereanatters.”(Roux, 2005)

Official Name :
Capital :

Surface :

Form of Government:

Population 2004 :

Density of population :
Population growth rate (2004):
Life expectancy (2004):
Ethnic groups :

Religions :

Population under the
poverty line 3

Gross domestic product
Composition

- Kingdom of Cambodia

- Phnom Penh

- 181 035 km?, borders with Thailand, Laos and Vietham

- Constitutional monarchy; King: Norodom Sihamoni;
Prime ministry : Hun Sen (Cambodian People Party).

- 13.4 millions people

- 70 people/km?

-1.8%

- 58.4 years

- 90-95% Khmers, 5% Viethamese and Chinese
Approximately 95% Theravada Buddhists (state religion),
Muslims (400 000), Christians (60 000), some animists.

- 36% in 2001

- Agriculture: 36% (2003); including rice cropping 38%,
with an average of 1.07 ha of arable land per family and
about 10% of landless people...

Table N°1: General data on Cambodia

1.2.2 Cambodian agriculture

Cambodia is predominantly an agrarian society, &t#o of the population living
in rural areas. Agricultural sector is accounting40 % of gross domestic product, and
employing more than 70 percent of the national lalforce.

1.2.2.1 Climate

The Cambodian agriculture is closely linked to tliemate and the precipitations.
Cambodia has a tropical monsoon climate and reséimportant annual rainfalls (from
1500 mm per annum in the central lowlands up to058@n in the south-western
highlands). Nevertheless, these rainfalls are camstg and difficult to forecast.
Indeed, the precipitations are shared out throbghyear in a really contrasted way,
with important inter-annual variations.

The climate of Cambodia is governed by two mairsees:

Dry season from November to April, with a regime of precgdibn quite nil,
in January and February, and an intense evapogiratien.

2 http:/Awww.cia.gov/cia/publications/factbook/gedshtml
3 Source : D. Pillot, forthcoming

“ National Poverty Reduction Strategy 2003-2005, 2002



Wet seasondivided into two periods (1) From May to August, the rainfalls
are few and irregular and constitute only 1/3 @ tbtal rainfall amount,
with, some years, a decrease of the rainfallsyiyr BAugust, usually called
‘the small dry season’(2) The period from September to October
concentrates the main part of rainfalls, and intinda may occur.

The uncertain arrival of the dry periods and rainfalls strongly conditions the
agricultural practices. Indeed, the starting of the rainfalls is reallyptedictable and
variable between the years. Moreover, even if tefalls are abundant in July, they
remain irregular. Now, they are really importarg,they determine the ploughing and
sowing time of the wet season cropping. Furtheenahe ‘small dry season’ is
occurring at a critical moment for the wet seasime cropping and may cause an
important water deficit, which may compromise th®vgh of the plants. The big
rainfalls occurring at the end of the season ftitfé natural and artificial reservoir and
networks, which constitute an important reservevater used for human and animal
consumption, fish farming, and irrigation of homerdens. These reserves can also be
used to fight against the risk of dehydration, las Wet season stops in November,
abruptly and irregularly. In some places, the @iafcause important floods. This is the
case in the Tonle Sap or in Takeo, in our areatafys These floods are particularly
useful for the Cambodian farmers: during the floley can fish and during the flood
recession they can crop floating rice or flood ssaen rice.

Cambodian farmers have to deal with rapid changes fodeficit-excess of
water in their fields. Nevertheless, the irrigationand drainage possibilities are
really limited in the traditional conditions. According to ROMANO (1997) Any
improvement of the agricultural goes through wateanagement, and without
hydraulic infrastructures, the rice-production vdicen of Cambodia appears
disputable.

1.2.2.2 Agricultural sector and rice cropping

Rice is the main crop of the country It accounts for some 84 percent of annual
foodcrop production and occupies some 2 milliongtdme -or 90 percent of the cropped
area- and is the major source of farm income (FA@M4). Rice is the main staple of
the Cambodian people, who eat it at almost evergl.niice is the basic food producing
crop, the one which is essential for the familydaecurity.According to the years,
this production orients the economical practices ofrural peoples (Pillot,
forthcoming).

There are three irrigated and three non irrigatexpging patterns currently
practiced in Cambodia, and the irrigated croppma@lmost exclusively for rice: the
irrigated cropping patterns are (MOWRAM definitigns

* Wet season lowland rice with supplementary irrigatbn: This
cropping pattern is where water is abstracted fweatercourses or taken
from dams to irrigate when rainfall is low.

» Dry season lowland rice with irrigation: Generally this land is also
used for wet season production with supplementaigation, but limited
water resources and poor infrastructure mean tba aropped is much
less.

* Flood recession rice This cropping pattern exists near the Mekong,
Tonle Sap and Mekong system as well as within soeservoirs and
relies on natural flooding to water the fields.



The remaining non irrigated cropping patterns are:

* Lowland rainfed rice: This is the dominant cropping pattern in
Cambodia. Land is prepared and planted in MayatdyeJune. The
varieties are tolerant to the drier conditions ¢gbifrom late June into
August but there is a significant risk of crop daé in dry years. Also it
is not uncommon that there is insufficient raipptant in May and June.

» Deep water floating rice This pattern is practiced around the Tonlé Sap
Lake using varieties able to grow quickly enoughltat above rising
flood water.

» Rainfed upland rice: This is grown in small areas of sloping landhe t
north and north-east of Cambodia and is not iredat

In 2003, rice production was estimated at 4.3 millin tons, with yields
averaging slightly more than 2 tons/ha. These yieddare much inferior to the yields
achieved in other south-Asian countries (4.2 ha imhailand) and most of the
farmers are cropping rice only one time per year, dring the wet seasonIin many
cases, farmers are practising an extensive agrreylpartly in order to limit the risks
inherent to the irregular characteristic of thencite.

1.2.2.3 The high potential of development of irriga  ted agriculture

The irrigated area amounted in 2000 to 277 000f e fields. This represents
only 16% of cultivated areas and 40% of rice produton. It is estimated that with
the current existing systems, the potential iredadrea related to those systems is more
than 606 000ha (Pillot, 2000, quoted by Roux, 200%)e main irrigation method is
gravity irrigation. In the wet season, supplemgntarigation may be through direct
run-of-river diversion, pumping or by means of esde of stored surplus run-off. In the
dry season, when in the majority of rivers therétie flow, irrigation is only possible
from storage, or by lifting water, either by pumgior by traditional methods, from
residual flows, floodwater or on a small-scaleprirgroundwater. Pumping from the dry
season flows from canals and streams connectetietdviekong or Bassac river is
becoming a popular and productive dry season faymystem in Takeo and Prey Veng
provinces (MOWRAM, 2004).

IRRIGATED AREA, HA
METHOD WET SEASON DRY SEASON
Gravity 87,80( 119,70(
Pump Station 19,350 23,650
Mobile Pump 73,850 47,850
Traditional Lift 23,000 11,800
Total 204,000 203,00(

Table N°2: the different methods of irrigation in Cambodia®

> Source: Statistic Data of the Irrigated Agricuétubepartment, MOWRAM (1999) in MOWRAM
(2004). PIMD of Cambodia
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In special project areas where water control andcalgural practices are
enhanced, rice yields can be 3.0 to 3.5 tons/lenvérsely rainfed yields may be as low
as 0.7 to 0.8 tonnes/ha and crop failures dueaeiquate rainfall are frequent. In many
case, farmers are practising an extensive agrieylipartly in order to limit the risks
inherent to the irregular characteristic of thencite.

Thus, the potential of irrigated agriculture develgpment in Cambodia is high.
It may allow to improve the agriculture productivity by increasing yields and
developing double-cropping

1.2.3 History

The following part aims to succinctly present thaimelements which may have
influenced the technical and organisational charastics of the Cambodian irrigated
agriculture (Kibler, Perroud, 2004). To get moréailse about the Cambodian history,
please see Annex 2.

The Cambodian agriculture may be born from the domestication, during the
third millennium before Jesus Christ, from the finog rice cropping around the Tonle
Sap Lake and the Mekong's banks, but also fromdshsh and burn rainfed rice,
probably handed down by the Yunnan’s cultivatotse Bouth Indian sailors, who were
navigating on the Mekong to reach China for commaérexchanges, may have
transmitted rice cropping techniques (transplaomatidrainage), means (plough, harrow,
etc.) and new varieties of rice.

During the Angkorian period (1X° to XV° century)a@bodia was living a period
of prosperity, thanks to the commercial road betwé&®lia and China. For several
authors, the Angkorian Empire was a ‘Hydraulic Empiaccording to them, the kings
of Angkor built a sophisticated irrigation scheméth very large reservoirsbaray
which allowed to supply enough water to harvesetmice crops per year. This myth is
currently criticized by the international sciertitommunity, which estimates that these
huge infrastructures were designed to supply wetghe cities, and may have been
used to allocate a complementary irrigation atethé of the rice cycle, but were not big
enough to allow the irrigation of three rice crqges year. (Pillot, Forthcoming).

What is remarkable for our study is that this myth of Cambodian hydraulic
power has been widely used by the Khmers Rouges aimsl still supported by the
politicians and the population.

During the French Protectorate (1863-1953), the nélre Government
implemented several reforms (as land property deedseloped cash crops and export
crops and several “big and modern agro-hydrauliagtructures”. These heavy and
costly infrastructures were intended for the praiducof export rice crops on big area
(30 000 ha for the Bovel Dam, Battambang Provin&ejt they never achieved the
expected results due to failures in the designh higaintenance costs and social
instabilities.

In 1970 the General Lon Nol made a putsch and imeiged the « Khmer
Republic. This started a civil war: the conflictsiltiplied, the insecurity increased and
the countryside emptied. This social tensions aedstipport of the exiled King allowed
the development of the Khmer Rouge Communist Party.

On April 17" 1975 the Khmers Rouges took power and implemetibed
Democratic Kampuchea, a system of fear, by killtighe intellectuals and opponents,
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abolishing money and emptying cities by force, ridev to create a national cooperative.
By putting forward the “Angkorian Hydraulic Empirethe Khmer Rouges mobilized
manpower into working groups and cooperatives, dgricultural works and the
construction of huge hydraulic infrastructures, a@ht in dreadful conditions. The
Khmer rouges leaders wanted tole the countryside in squares with irrigation eds
distant of 1 km from each others, intended to at&yrice fields fully redesigned in
homogeneous plots of 100 meters on 100 me(&tdder, Perroud). But despite the
guantity of mobilized manpower, these infrastruesugave very bad results, mainly
because of lack of competences. Indeed, the onuMgraEbs infrastructures were
submitted to fast erosion and did not handle tla¢ fields’ conditions. According to a
study carried on by HALCROW in 1994 (quoted by Kihl Perroud),on the 841
irrigation schemes enumerated, 580 have been constted by the Khmer Rouge,
and only 120 were operational in 1994. But these fimastructures are still
structuring the countryside and are conditioning many current irrigation
development projects

After four years of this system of terror and stiffg, the Cambodian population
was bloodless, with a number of victims estimateainf 1 up to 3 millions, for a
population of 8 millions in 1975. Nowadays, theutre is still strongThis recent past
may impact the local population (at least the 50 percent who lived this period).
‘Particularly, some reluctance may be met in thelé@mgntation of collective action
and on all kind of forced approacfPIERRARD, 2004).

In January 1979, the Vietnamese army liberated PhRenh and implemented
the People’s Republic ok Kampuchea. In order tontenuthe famine and reconstruct the
agriculture, the Government implemented the foramagf “krom samakior “solidarity
groups”, composed of 10 to 15 families in orderstmre manpower and means of
production. It allowed also to progressively laretdllectivization by limiting the land
conflicts. But thes&rom samakhave been gradually abandoned by Cambodian people
who preferred to reorganize themselves aroundahely nucleus instead of collective
organisationsThis “silent revolution” leads, since 1985, to thepacification of the
countryside, to land property stabilization by famiy take-over, and also to the
restart of the economy(the production reaches the same level than i®)197

Summary

This brief history shows us that, despite the noftlthe Angkorian hydraulic Empire,
the infrastructures constructed during the FrenotieRtorate and the Khmer rouge
period the management of irrigation thanks to collectiveinfrastructures is quite
new in Cambodia Few hydraulic infrastructures constructed at ehBsies are stil
functioning nowadays, and most of them are litta@ed to the real needs and
constraints of local agricultures.

1.2.4 specificities of the social structure of the Khmer society

1.2.4.1 Three main levels of organisation  (Pillot, forthcoming):

The household nucleus
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The household nucleus (that means the parentshaidchildren) is the basis of
the Khmer society. This basis can be extendeddadlatives, neighbours and friends
into networks build on the trust and dependencyppReare inserted into networks of
dependency, patronage or vote-catching, where feoplp are providing economical
assistance or physical protection to others whoehav return, to give them their
political loyalty or their manpower. Authors oftéak about “paternalist relationships”,
as the chief is considered as the father in chafrtpés children.

Commune Khum) and village phum)

The village chief Mephum), appointed by the district authorities, is playsnrole
of link between the administration and the rurapydation. He is often acting as a
conciliator in solving conflicts.

The commune, which gathers several villages togetie an institution
implemented during the French Protectorate, in 1#&n if the chief of commune
(mekhun is elected, he is not considered as the villdgemgesentative, but rather as
the central authorities’ last representatives. dtimune is still a blurred concept for
the villagers. Nevertheless, because of its jubmaver, themekhumnspired fear.

The administrative authorities over theekhum(chief of district and chief of
province) are more distant, geographically andtiaally and they are less solicited by
villagers.

Pagoda

The third level of organisation is the pagoda, Wwhpdays both a religious role
through the monks, and a social function, with lie comity and theachars Indeed,
the pagoda traditionally plays an important role education, but also in the
redistribution of wealth, through the collect ofnddion and the mobilization of funds to
realize collective projects (such as road consongand the assistance for old and poor
people.

1.2.4.2 Social limits to the collective action?

A lot of authors insist on the low capacity of Khmpeople to invest themselves
and respect rules of collective action. Individsadj paternalism, hierarchy are often
quoted to explain the failure of organisations (sas farmer organisations or farmer
water users associations, etc.). These charadterigaseem to us too much simplifying.
The reality is more complex and we are now goingntooduce the main elements
which have to be taken into consideration:

The respect of “social harmony” and the settlenoéronflict

One of the main characteristic is the importanaemito the keeping of social
harmony. This feature affects particularly the modflsettlement of conflicts. In a first
step,people will try to avoid the conflictin order to protect the social consensus, avoid
resentment and keep good relationships with neigfshdf the problem is considered to
be important, people will try to solve it with tinelp of a conciliator. The goal of the
conciliation is to find a mutual arrangement whazdtisfy both parties: nobody wins,
nobody loses so that nobody loses the face (LUQO2R

In the approach of conflicts, many references areedo the religion. Indeed, the
majority of Khmer people practise the Theravada dbisim. This form of Buddhism
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advocates the detachment and the non-violence. d3psct particularly results in a
strong reticence to mind other people’s business.

This tendency of conflict avoidance is seen as & ¢o collective action as it
suppresses a way of controlling the respect ofsrolethe social pressure, defined by
Ostrom (1992) as one of the condition for collegtaction efficiency.

Trauma of Khmers rouges and « collectivism »

The trauma of ten years of communism, and partigulthe “collectivist
experience” carried by the Khmer rouges, seemsate heinforced the reticence to
collective organisation to go back to more indiatism.

Hierarchical organisation

Khmer society is also characterized by a partibetween the “big” (those who
have power or money) and the “small” peoples astt@ang relationship of paternalism
between these two categories. Because of thes®onslaips, but also because of the
problems of corruption and prejudice of the adntiat#on, the contradictory public
debates, especially to oppose the authority, seemasbe impossible or difficult Yet
these debates are seen as a cornerstone in théidefof organisations’ objectives and
rules. The Cambodian farmers also develop one édndutual aid calledrovas (cf.
Box N°1), which consist in exchanges of means oflpcts). But the current process of
liberalisation of markets followed by Cambodia inda the “monetarization” of the
exchanges and the decreaseroivas

Provas

The provasis a traditional form of “mutual aid” in Cambodighigh consists of
exchanges of means of production. There are twomtgjes ofprovas

- Provasfor labour force: two farmers exchange their labfmuce: for example
the farmer A helps the farmer B to transplant lesdfduring 3 days. In exchange, the
farmers B will have to help the farmer A to trarssylhis field during 3 days.

- Provasfor animal husbandry: One breeder may decidedeele@nother farme
to look after one of his cow (generally becauseldes not have the time of the fodder
to feed it). Most of the time, the keeper getsfitst calf of the cow. The following onge
will be for the owner, etc. It is a good way foetpoor people to constitute their own
flock.

=

Box N°1: the traditional practice of provas

But despite the fetters of these « social condsain the Cambodian farmers
already showed, in suitable contexts, their absitior innovations and rapid changes.
Thus, the farmers living along the Thai and Vieteam borders have already
demonstrated their dynamism and capacity of chamgeinnovation. Besides, farmers
from Takeo have already been called to developamcultural area or to intensify the
agricultural practices, as in the province of Siéteap, around the Tonle Sap.
Moreover, the recent history also demonstrated dgnatips of individual with similar

14



interests are able to take responsibilities in ltrey run and be actors conscious of
social change (Merlgtquoted by Bernard, 2006).

1.2.5 National policy objectives

The main objectives of the Cambodian Government tareachieve good
governance and poverty alleviation. The Socio Eocgndevelopment Plan 1l (2001-
2005) which serves as the Government's principahnpihg document is a
comprehensive development program focusing on drowtomotion, regional
integration and poverty alleviation. The Nationacd®ngular Strategy is closely based
on the SEDP Il and elaborates political orientatimwards poverty reductian

The rectangular strategy is an integrated struab@inaterlocking rectangles (cf.
Annex 3), defining four “growth sector” stratediewhose two concern agriculture and
irrigation and one the development of the privatetar:

Rectangle 1: Enhancement of Agricultural Seetbich covers: (1)mproved
productivity and diversification of agriculture; (2) land reform and
clearing of mines (3) fisheries reform; and (4) forestry reform.

Rectangle 2: Further Rehabilitation and Construntioof Physical
Infrastructure,involving: (1) further restoration and constructimansport
infrastructure (inland, marine and air transpoff) management of
water resources and irrigatiort (3) development of energy and power
grids, and (4) development of information and comioation technology.

Rectangle 3: Private Sector Development and Emmoyi@eneratiortovers:
(1) strengthened private sector and attraction of invesnents; etc.

Water is seen by the Government as a priority toiexe its goals of poverty
alleviation and economic growth, principally thréugrigated agriculture'lrrigation
contributes to agriculture, and therefore to thehmwement of food security, poverty
reduction and socio-economic developmént”

1.2.6 Cambodian Water policy

In 1998, the Government decided to reinforce mgation development policy
and upgraded the Directorate General of Irrigatiateorology and Hydrology, which
was within the Ministry of Agriculture, Forestry @dnFisheries (MAFF), into the
Ministry of Water Resources and Meteorology (MOWRAM

The main mandates of this new ministry gngformulation of water policies; (2) to
plan and manage the use and conservation of Cambodia’'s water Resources (3) study and
research; (4) technical investigation for multipurpose dams, irrigation, drainage, water supply

6 MERLET M. (2004). Mission d’appui composante Orgation paysanne, Programme FSP “politiques
agricoles”, rapport de mission. Institut de rechescet d'application des méthodes de développement,
33p.

7 ADB : http://www.adb.org/Documents/CSPs/CAM/20G48200.asp
8 http://www.cnv.org.kh/2004_releases/160704_reattargstrategy_first_cabinet_meeting.htm
9 MOWRAM (2004). PIMD of Cambodia
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and river works; and (5) planning, design and rehabilitation of existing projects and their
operation and maintenance. Nevertheless the MOWRM has to share several omissivith
other ministries, particularly the MAFF, the Mimgtof Industry, Mines and Energy
(MIME) and the Ministry of Rural Development (MRDglthough the mechanisms of
consultation between the different ministries aratéd.

For a decade, the Cambodian Government, with thernational technical
support, is working on the formulation of water ippl framework. Circulars and
Ministerial Decrees Prakas) are currently used to regulate the sector, aolities,
draft Laws and draft strategies have been formdlate 1999, the Circular N°1
specified the main orientations of the new watenaggment policy. These orientations
area greatly influenced by the donors internati@@@ammunity (KIBLER, PERROUD,
2004), who promote the Participatory Irrigation Mgament Development through the
establishment of “Farmer Water User CommunitieSN(FCs, to get a more detailed
definition of FWUC, please see Annex 4).

The orientations of this new policy fall within tiseope of an international scale
debate.

1.3 CONCEPTS AND THEORITICAL FRAMEWORK

1.3.1 Evolution of irrigation development policies

Irrigated agriculture is responsible for approxietat 70 percent of all the
freshwater withdrawn in the world. The challenge ioigated agriculture is to
contribute to the world’s food production and tae ttmprovement of food security
through a more efficient, cleaner and integratedewasage (FAO, 1993; WB 2004
(b)). All countries face a major challenge in dey@hg and maintaining an appropriate
stock of water infrastructures but also in estdloig the laws, regulations and
institutions required to manage water resourcesa imore economically productive,
socially acceptable and environmentally sustaindblghion (WB, 2004(b)). This
interest for the development of irrigation hasduled several models through the recent
decades (Vermillion, 2001):

The 1950s through 1970s saw aerd of capital intensive expansion of
irrigation worldwide€'. The projects of irrigation development were nhain
based on the construction or rehabilitation of déardiydraulic
infrastructures, concentrated on civil engineeriBy. the 1970s, these
construction costs were rising as they startedotacern less favourable
locations. At the same time, the infrastructurest lduring the previous
period involved rapid deterioration and poor mamaget. This policy of
large hydraulic infrastructures also followed theodml of central
management, which was based on the managemenigaftion systems
by government agencies, offices or semi-public canmgs (Ruff, 1998).

The 1970s and 1980s have been called by Vermitiidme era of irrigation
improvemerit Rehabilitation, introduction of new technologiesnd
management techniques were promoted, without splthe problems of
infrastructures deterioration and poor management.

At the end of the 1980s, a new current of thoughésted to criticize the
State’s ability to manage the hydraulic infrastmets in an efficient and
sustainable way. Indeed, most of these central ag®mresponsible for
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irrigation systems management are in chronic defl¢iey were suffering
from the vicious circle of the low rate of wateefeollection, increasing
their fiscal deficit which resulted in a degradatiof the quality of the
water service, which in turn resulted in lower wdee collection rates,
etc. (Ruf, 2001). To solve this problem, the pragas of this new model
advocated Irrigation Management Transfer.

1.3.2 Irrigation Management Transfer (IMT)

Irrigation Management Transfer involves the devolutof part or all rights and
responsibilities for irrigation system managemennt the government to non
governmental entities, such as local water usemupg or private entrepreneur
(Vermillion 2001). The main hypothesis is that #he®n governmental entities will
perform better and have more sustainable resuts sgstems managed by government
agencies (organizationally and financialty)This hypothesis ask a question that is:
what institutional conditions and principles are siha@onducive to achieving and
sustaining high performance in those gravity ifi@a systems currently owned and
managed by government agendigsd)? This takes us back to another debate: tiee 0
of the water statute.

1.3.2.1 Water: a public or private good?

This part is widely based on the paper written bgRRY, ROCK and
SECKLER' on the account of water as an economic good.

Water is a natural resource not easy to classili® good? Common good?
Private good? It depends on the way we considend¢itwork and the space in which
water is circulating (RUF, 2001). There is currgrgh important debate between those
who want to treat water in the same way as otheaf@ goods through competitive
market pricing, and those who want to treat watepablic good that requires some
amount of extra-market management to effectivelyd afficiently serve social
objectives’.

In order to cover the increasing cost of waterasfiructures, some peoples,
mainly economists, want to subject water allocatioough competitive market pricing.
They use the idea, originated in the Dublin Confeee(International Conference on
Water and Environment, 1992), that water shouldreated “as an economic good”.
According to them, water meets the requiremenndfeaonomic goods”: like any other
good, water has a value to users, who area witlngay for it. Like any other good,
consumers will use water as long as the benebts fihe use of water exceed the costs
so incurre¢?. Moreover, water serves a multiplicity of endsg ammany cases, water is
scarce in the sense that it cannot fully satisfytalalternative uses simultaneously. In
that sense the market appears to them as the bgstowegulate the water sector, by

10 MERREY D.J. (1996)nstitutional Design Principles for Accountability in Large Scdleigation
SystemsResearch Report 8, IWMI, Colombo, 26p.

11 PERRY C.J.,, ROCK M., SECKLER D. (199%)ater as an Economic Good: a Solution or a
Problem? Research Report 14, IWMI, Colombo, 16p.

12 BRISCOE, 1996, quoted by PERRY, ROCK and SECKLE®OY)
17



optimizing supply to demafdIn this way, The United NatioRsstate that a market
oriented approach has to be used to manage the albteation, and that water has to
be considered as a commodity whose price has testablished through supply and
demand. Furthermore, according to the World Barikthe government of a developed
country chooses to subsidize the water used Hwiitsers, this has an impact on world
prices and thus a direct impact on producers ireldgvng countries. This has a major
impact on the prices of agricultural products inveleping countries and on the
economic returns from farming. These distortioriafoece the demands of farmers in
developing countries for subsidies for water, epeagd other inputs, usually causing
further harm to the economy and the environment.

The proponents of water as a public good objedt tbgulation by free market
will exclude the poor from water service: if thegnnot pay as much for a unit of water
as the rich they will get less water. Indeed, wihess to pay depends largely on the
ability to pay. This school contends that, at leapt to some minimal level of
availability, water availability to certain groupsid for certain purposes at well below
market prices will serve the greater benefit ofistycas a whole. In this way, water
used for irrigation can be a powerful means to cediood costs for poor people and,
under the proper conditions, should be subsidizethis, according to Ps-Eau
(Program of Water solidarity) does not mean thaewhas to be free for the poor, but
rather that, if the need rises, some measures beusaken to ensure them access to
water.

Our point of view is that after a basic level ofteraservice is attained, additional
supplies could be allocated by market forceBhen various kinds and degrees of
government intervention or other kinds of colleetaction, or both, are required to
make the market perform effectively to serve theevaf consumer’s sovereigrty

Summary

The weakness of irrigation system management bjigpabencies can be solved
by management of these systems by water usershigegeon or by private sector. [n
order to favour the management of irrigation bysthentities, commitments of the
authorities and the specific obligations of eacht gaave to be clearly defined.
Furthermore, definition and enforcement of a clegal and institutional framework are
also necessary.

We are now going to give a succinct presentatiorthef assets and limits of
irrigation systems management transfer to watersusganizations and private entities.

13 United Nation (September 2003) Gestion de I'eansdas payes en développement. Journal officiel
de 'Union Européenne

14 World Bank (2004 (b)), Water Resources Sector t&fsa strategic directions for World Bank
engagement.

15 http://www.pseau.org/outils/ouvrages/adede_droit eau_06_fr.pdf
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1.3.2.2 Participatory irrigation management and sel f governing
systems

The participatory irrigation management, which ilves the devolution of
irrigation systems management to water users argdrin associations, is expected to
improve management, accountability, agronomic and @nomic productivity of
irrigation systems (World Bank, 2004 (b)). The main argument for tiype of
management is that local users empowered as a ¢@gmore incentives to manage
their resources more efficiently and in a more aunsble way than does a centrally
financed government agency. According to the F24hd the World Bank, the users’
involvement in irrigation services improves theesxto information, decreases the cost
of surveillance, drives a common feeling of shaseaperty and improves transparency
and reliability of decisions.

Nevertheless, IMT is often promoted by governmebherause of budget
constraints. In addition, the major developmentkisaand donors support IMT, and
include the transfer in their general structurajusinent strategies (Johnson et al.
quoted by Vermilion, 2001). As a consequence, guvent devolves management of
irrigation systems to their local users, withoutisg up a suitable environment to allow
the users community to manage properly the irrigasiystem (World Bank, 1993).

Yet water users’ communities are facing sever&bsri©ne of the more repetitive
problems is the delegation of power: officials oppdhe transfer by putting forward
users’ lack of technical capacities, in order tegkgart of their previous responsibilities
and associated budgess.strong involvement of the central authority and aclear
policy is needed to avoid such bureaucracy resistaas(Ruf, 2001).

Another problem frequently observed, concernsfih@ncial viability of these
users’ associations. Indeed, if IMT allows to daseethe global cost of the system and
the cost supported by the governments, it usuallyeiases the one supported by the
users, especially if the transfer involves the seggion of high subsidies (Vermillion,
2001). In order to reduce the costs and satisfyutegs, the association may decide to
reduce the expenditures devoted for maintenanceghwtan in medium run, cause a
degradation of the infrastructures. However sevestablies regarding participatory
irrigation management show a global improvementhefrate of water fee payment if
some pre-required conditions are respected (ibfdjhey get satisfaction from the
service and if the way of water fee collection dapted to their situation, they will
accept to pay. There is an additional and esseatiatlition the improvement of
irrigation management has to improve the productiviy of irrigated agriculture , so
that the gain of profits will compensate for thergase of irrigation cost (Ostrom 1992,
Vermillion 2001).

In this way, the main objective pursued by Cambod@overnment through
PIMD process, widely influenced by the donors, @sually to remove the financial
burden of O&M form the State, as stressed by tle¢orit used in several water-related
policy papers: Water management systems cannot be sustained leechusnited
government resources. MOWRAM is implementing aypdf irrigation management
transfer and participatory irrigation managementdadevelopment. These are applied
to new and rehabilitated schemes and progressimiigduced to existing systems, with
establishment of Farmer Water User Commuriiti@dOWRAM, roadmap 2003

18 FAO : Les grands choix en matiére d’agriculturigirée.
http://lwww.fao.org/documents/show_cdr.asp?url_fitkyerep/003/t0800f/t0800f0d.htm
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Nevertheless the MOWRAM is facing several limitgtie implementation of this
transfer of irrigation systems management to FWWUthere is a gap between formal
policy making and actual implementatiogfiROUX, 2005)

In the light of these considerations, we can foateithe following hypothesis:

Hypothesis 1. The transfer of the management of irrigation eyst to local water
users’ organisations has been promoted as a gtedhative to the management py
public institutions. But several experiences mdtfa because the authorities did not
set up suitable conditions (in term of means oforgation, formation, follow up, etc|)
to allow the water users to manage irrigation systeroperly.

1.3.2.3 Private sector participation

Relying on the example of public-private partngesin electricity and water
adduction, the World Bank (2004 (b)) proposed titeoduction of a private sector for
irrigation management as a potential alternative tf@ failures in management by
public entities and transfer to water users’ orgations. In the same way, the ABB
recommends the reinforcement of legal framework aimgsical infrastructures in order
to incite the participation of the private sectothe development of irrigation.

According to the international financial institut® the participation of private
sector allows implementation of viable and effitienigation systems, because of its
abilities in technical aspects and financial manag®. These assumptions are often too
simplistic; the ability of private sector to managegation system is not obvious.

In reality, irrigation systems management by pevsgctor presents its own risks.
Indeed, private entrepreneurs usually follow al ‘Galst recovery’ system, which means
they try to gain the money or cost they invest bacH to reap benefits quickly. As a
consequence of this kind of commercial managentkeatamount of the water fee may
increase, at the risk of excluding from the senaoel marginalizing the poorest users
unable to pay such amounts (United Nation, 2003)redver, the characteristics of
irrigation management are quite different from tbees of electricity or water
adduction. In latter, the quantity of products deded by the private entrepreneur can
be precisely measured, thanks to the use of faaretameters. In the case of gravity
irrigation the quantity of water distributed is rem easily measurable and controllable
and the establishment of the water fee amount ablpmatical. Another eventual
mishap may be the risk of corruption, particulddythe attribution of the markets.

The relative importance of these assets and camstraill depend on the form of
privatisation chosen, which meatie degree of rights and responsibilities devolved
to the private entrepreneur. There are different forms of privatisations whidn be
applied, regarding the type and the number of fanstwhich are transferred from the
government. According to the World Bank (2004 (4pinancing for water resources
infrastructure is not cleanly separable into pubdind private sectors; increasingly, it
requires public-private partnerships, both in intreent and operation. While private
investment and management are playing, and mugt plgrowing role, this must take

17 ADB: Country Strategy and Programme Update, Ju3120
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place within a publicly established long-term depehent and legal and regulatory
framework and without crowding out community-mamhgmfrastructure and
beneficiary participation in design and managenanwater systenisAs the irrigation
sector is often considered as a public sectorgtivernment still controls the ownership
of the irrigation infrastructures and the privatisa is called Private Sector
Participation (PSP), Private Participation in Istractures (PPI) or Public Private
Partnership (PPP). (cf. Annex 4)

Hypothesis 2 Irrigation systems’ management through PPP mayesent a simpl¢
alternative for both the government and users. gheernment takes advantage of the
private sectors’ financial capacities to reducedatsl engaged in irrigation sector gnd
the users, of his technical and management skills

1%

Other high stakes are upstream from the intervergfqorivate sector. The public
agencies must be able to create a clear instimitimmework. National and local
public agencies must be able to control and regutaé private entrepreneurs and
companies involved in the management of irrigasentor. They also have to increase
the involvement and the coordination of the différectors (water users, private
contractor, local administrations...). The privatetiggation in irrigation confronts us
to the problem of the collective action in the ongation of the cooperation between
the different stakeholders. Indeed, personal istsranay be very different, even
contradictory, especially between the private amtor and the users.

The private sector participation in irrigation ®/ss management takes an
integral part of the current debate occurring imBadia regarding the definition and
the implementation of the water policy. Indeedwaigten in the National Rectangular
Strategy, the development of the private sectamis of the strategic priorities of the
Cambodian Government. Moreover there are seveamces to private sector in most
of the water-related policy papers:

“To assure effective, successful water managentestR GC has the following policies:

To promote and facilitate the participation of privaiavestors stakeholders, beneficiaries
at all levels, NGOs ans 10s — especially worrein investment in the management,
exploitation, protection and development of watespurce’ (p.10)

(National Water Resources Policy, 2004)

“The FWUC and government (ammbssibly NGO'’s or private sector entitjemiay share the

cost of irrigation system repairs and improvemeatsl rehabilitation and upgrading.”

“Non-governmental organizations (NGO’s) arptivate sector organizations may also
provide support services to FWUC

(Draft Decree on PIMD in Cambodia, article 3.2; 2P0

If the interest of involving the private sectortive irrigation development in every
stage (from the rehabilitation to the developmenirrigation systems) is considered,
there is no information regarding the modalitiesvimich this kind of participation can
be done, except some references to the obligatoapply to the MOWRAM or a
licence for whoever intends to exploit, rehabiétat develop water works.
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Moreover there is currently a lack of informatioegarding several aspects of
irrigation activity in Cambodia, and more partialjyaregarding the private sector ones.
All these assumptions make it particularly relevantto study one case of irrigation
system developed and managed by a private entity.

1.3.3 Collective action

Beyond the question of which entity (public agenegter users’ organisation or
private entity) is the most capable of managingyation system in an efficient and
sustainable way, there is another essential queskiow to solve collective-action
problems in common-pool resources such as watemg(Té992)? Temporary
decentralization and local organizations estabtiskes part of construction or
rehabilitation projects often do not have a siguaifit long-term impact because the
basic institutional framework is not changed (Ostrd&Schroeder, and Wynne 1993,
guoted by Merrey 1998).

According to Ostrom (1992), the heart of the prablef collective action is
located in the definition of the irrigation systefosictioning rules, and in the structure
of the organization in charge of implementing thedes. The less legitimate the formal
structure responsible for deciding rules is, or tess the interest of the rules is
understood by the users, the wider is the gap ltvmermative and pragmatic rules.
Then, the main danger is the multiplication of aoistic behaviours, of ‘free riding’,
‘rent seeking or corruption’. These behaviours maytiply quickly due to the refusal
to work for the benefits of other free riders (©sty 1992). Then the main consequence
is the quick degradation of the system.

Rules which are well designed increase the advastdgr playing the game,
decrease the loss of earnings and enlarge theofosifractions (Lavigne-Delville,
1998). Nevertheless, there is no typical systemulels which can be generalized for all
the kind of organizations. One has to take the oharacteristics of the local society
(relations with power, with collective action, gtmto account.
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Ostrom (1992) defined 8 major principles charast&s necessary for successful

self-governing organisation:

I. Both the boundaries of the service area and the individual or households with rights to use water from an
irrigation system are clearly defined.

2. Rules specifying the amount of water that an irrigator is allocated are related to local conditions and to rules
requiring labour, materials, and/or money.

3. Most individuals affected by operational rules are included in the group who can modify these rules.

4. Monitors, who actively audit physical conditions and irrigator behaviour, are accountable to the users and/or are
the users themselves.

5. Users who violate operational rules are likely to receive graduated sanctions (depending on the seriousness and
context of the offence) from other users, from officials accountable to these users, or both.

6. Users and their officials have rapid access to the low-cost local arenas to resolve the conflict between users or
between users and officials.

1. The rights of users to devise their own institutions are not challenged by external governmental authorities.

8. Appropriation, provision, monitoring, enforcement, conflict resolution, and governance activities are organized in
multiple layers of nested enterprises.”

Vermillion (2001) completed this list with key erisy factors which are
hypothesized to be conducive to the emergence anelapment of desired collective
action in water users associations. The list iliéid from literature on the subject and

interactions with numerous practitioners in intéio@al meetings and fieldwork.

- Irrigation makes a significant improvement in productivity and profitability of irrigated agriculture, compared with
rainfed agriculture.

- Irrigated agriculture is an important component of farm family livelihoods.

- A generally-accepted system of land and water rights exists or can be expected to exist by the time irrigation
management transfer, or devolution, is implemented.

- Social divisions are not serious enough to prevent communication and joint decision-making among farmers.

- Social traditions support group organization for irrigated agriculture, existence of producer cooperatives and other
rural organizations.

- It is technically feasible to implement the water service with existing infrastructure or after pending improvements
are made.
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All these criterions can be used to determine ifragation scheme (managed by
users’ organisation or private entity) meets thaimal requirements so that collective
action does not dysfunction.

Nevertheless, these criterions, if they are necgssae not enough. In fact as
stressed by Crozier and Friedberg (1977), collectdetion must be considered as a
problem, not as a natural phenomenon.

The following part is mainly inspired by the wordisCrozier and Friedberg.

« Si l'action collective constitue un probléme &cidif pour nos sociétés, c'est d'abord et
avant tout parce que ce n'est pas un phénoméneehattiest un construit social dont
I'existence pose probleme, et dont il reste & gupli les conditions d'émergence et de
maintien. (...) Nos modes d'action collective natspas le résultat automatique du
développement des interactions humaines, d'unee sde dynamique spontanée qui
porterait les hommes en tant qu'« étres sociaux unir, a se grouper, a « s'organiser ».
lIs ne sont pas davantage la conséquence logiqtermdinée d'avance de la « structure
objective » des problémes a résoudre. (...) lleomstituent rien d'autre que des solutions
toujours spécifiqgues, que des acteurs relativenzetbnomes, avec leurs ressources et
capacités propres, ont créées, inventées et iggtipour résoudre les problémes posés par
l'action collective, et notamment le plus fondarmakde ceux-ci, celui de leur coopération
en vue de l'accomplissement d'objectifs commungrénédurs orientations divergentes ».
(Crozier and Friedberg)

Collective action is a decisive problem for ouristies because it is not a natural
phenomenon. Its existence confronts us with a praldnd its emerging condition and
preservation still have to be explained. The d#fgrtypes of collective action are
always specific solutions, chosen by actors redfifivautonomous, with their own
capacities and resources, in order to solve thblgmes of collective action. The more
fundamental problem is the one of cooperation. éddeven if the different actors get
organized to carry out shared objectives, theyl stihy have opposite personal
orientations.

The organized groups try to regulate the sequeh@wer relationships and to
limit actors’ room of leeway by building means (lBwules, organisation chart, etc...)
which structure the field of action (by imposingrs® constraints to the actors) and
make it possible. By defining sectors where théoads more foreseeable and process
more or less easy to bring under control, thesetshand rules delimit area of
organisational uncertainties. Individuals and gsowpll try to control these areas of
uncertainties to engage power relationships witleioactors in order to reach their own
interest. Because of actors’ “active nature” thé&eno social system completely
regulated or controlled, and there still will bgagp between the formal rules defined by
the organisation and the one applied by the aatdiir collective action.

Bailey*® proposed the following definitions (quoted by Lgiwe Delville):

Normative rules (fegles normative$. the official rules, the one which
govern the theoretical behaviours by defining wisagjood and bad, fair
and unfair. These rules are publicly used by tleallactors, either in their
relationships with the environment, or in the intdrconflicts.

Pragmatic rules (egles pragmatiquék these rules do not define what is fair
or not, but what is recognized as efficient. Whibde informal rules actors

18 BAILEY F.G., 1971 Les régles du jeu politiquéaris, PUF, 249p.

24



allow individual behaviours, even if they are faithen by the official
rules.

The pragmatic (or informal) rules do not have tocbasidered as exceptions or
simple structural dysfunctions. On the contrargytmust be analyzed to understand the
difficulties the system has to deal with (Croziad&riedberg).

Hypothesis 3 Collective action is not a natural phenomenonThe actors involved ii
organisations have always room for leeway theytodellow their personal objective
which are not necessarily compatible with the onéshe organisation. They ar
implementing power relationships with the otheoaxto follow their personal interest.
Analysis of collective action must focus on the paav relationships and the rules of
the games implemented by actors to regulate theselationships. Furthermore,
analysis of the gap existing between formal and infmal rules allows to stress out
the difficulties that the system has to deal with

U=

—

1.4 FROM THE CONSTRUCTION OF THE PROBLEMATIC TO THE
ELABORATION OF THE METHODOLOGY

1.4.1 Primary definitions

Irrigation Scheme

This expression concerns the physical infrastrestwf the irrigation network,
allowing to mobilize, transport, and deliver wagard/or evacuate the excess water in
the fields, in order to increase the agriculturedductivity or to satisfy any others
eventual needs.

Irrigation System

According to the definition provided by Molle anduf®, an irrigated system
includes an irrigation scheme, the land which catrvgater from this irrigation scheme,
and the people who depend on it (users, staff, gEsaetc.), with its institutions and
means of production. According to the two authding, study of an irrigated system
implies a system approach to understand the diffeslements making up the system
and their interactions. Indeed, an irrigated systeamtrary to non-irrigated systems
(including rainfed agriculture) is strongly condited by the existence of
infrastructures. These infrastructures compel $iesieor human groups, different and
specific, to get organized to harness, drive asttidute the water, but also to buy and
maintain the infrastructures.

19 Molle F., Ruf T., 1994, « Eléments pour une appeosstémique du fonctionnement des périmétres
irrigués ». Symposium international Recherchesesysten agriculture et développement rural, Atdljer
Dans quelles directions le champ et la méthodoldgigerecherches systemes doivent étre redéfidis-?,
25 nov.1994, Montpellier, AFSR/E, CIRAD, INRA, ORSM, pp. 114-118
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1.4.2 Research questions construction

The bibliographic researches and reflexions preskimt the previous parts allow
us to pose the following hypothesis:

1)

2)

3)

The transfer of the management of irrigation systémlocal water users’
organisations has been promoted as a good altegrtatithe management
by public institutions. But several PIM experienoest failure because the
process of transfer did not take into account theiqular characteristics
of the collective action engaged in any organizatio

Irrigation systems’ management through PPl may esgmt a simple
alternative for both government and users. The gouent takes
advantage of the private sectors’ financial capito reduce budgets
engaged in irrigation sector and the users, andisftechnical and
management skills.

Moreover, collective action is not a natural pheeaon. The actors
involved in organisations have always room for lagwhey use to follow
their personal objectives, which are not necegsaonimpatible with the

ones of the organisation. They are implementinggrawlationships with

the other actors to follow their personal interestalysis of collective

action must focus on the power relationships ardrties of the games
implemented by actors to regulate these relatisshiFurthermore,

analysis of the gap existing between formal andrmfl rules allows to

stress out the difficulties that the system hadetal with.

Assuming these hypotheses, we can formulate theafivlg research questions:

1)

2)

3)

In which conditions can actors, who have differemt contradictory
interests, cooperate together? How are the ritastsring the collective
action defined and adapted to face new stakesi? possible, in the
current Cambodian context, to think about the colletive action of
users (and eventually private contractorin the management of
irrigation systems? If yes, in which conditions?

Does the management of irrigation systems through BPI represent
an acceptable solution for the users?

—> How have the rules been elaborated? By whom? Do they have legitimacy for the users? For this rules to
be enforced and respected which means can the entrepreneur use? Are the users able to pressurize the
entrepreneur if he does not fulfil his own undertaking?

—> Are the water fee amounts asked by the entrepreneur reasonable for the users? Are the users able to
pay the water fee if the irrigation water is used for rice cropping? Is there any risk of marginalization of
the producers who are not able to pay the water fee?

=> Is this example viable and reproducible?

Does the current legal and institutional Cambodian framework
provide favourable conditions for a PPI in irrigation sector?

—> What are the limits of this framework for PPl in irrigation sector? The assets? Who is responsible for
controlling that the rules of this framework are respected? Are they respected? Which proposals can we
formulate to improve the Cambodian institutional and legal framework?
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1.4.3 Methodology of data collection and analysis

To answer these research questions, two irrigalystems have been studied.

The first and main study, carried out during almibsee months, deals with the
issues of the private participation in irrigatiamfrastructures. Indeed, this irrigation
scheme located in Kbal Por, Takeo Province, has befgbilitated in 2003 by a private
contractor who is currently providing irrigationrgiee to the farmers. The study of this
irrigation system allows us to better understaredftinctioning modalities of a private
participation in irrigation infrastructures rehataton and management, and
particularly, the establishment of agreements anelsrbetween the local community
and the investor.

The second study carried out during two months gitéBnbang Province,
concerned an irrigation system rehabilitated andhagad thanks to the endogenous
(without external support) initiative of a farmexdmmunity. This second study has
been realised in collaboration with another studemtn CNEARC, Cedric Bernard,
who has studied the same community, by focusindtian farmers’ organisations in
Cambodia: conditions of emerging, internal fundtgnand efficiency. The goal of our
study was to get some comparative elements betweanagement of irrigation
schemes by private contractor and by users’ commuiialso allowed us to place the
Kbal Por irrigation system in the Cambodian cont@xt providing us some elements
regarding agricultures practices, collective acteta. in two different provinces). These
elements are used to structure our reflexion amsl ¢hse study will not be fully
developed in this report. To see a detailed prasentand analysis, please see the first
case study presented by BERNARD (2006).

An irrigation system is a complex system, involvegyeral fields of action, such
as the agricultural practices, the water allocatibe users’ organisation, the creation
and implementation of rules, the national policiet,. In this light, we used in both
studies a ‘Social Water Management’ method, based multi-disciplinary approach,
which ‘combines a systemic approach, inherited from theargan systems analysis
developed by the agronomists, with a spatial apghodorrowed from geography, and
with a cultural approach, borrowed from the soaaithropology (Fontenelle, 2004).

1.4.3.1 Study of the physical infrastructures of th e Irrigation System

In a first stage, we studied the physical infradtrites of the irrigation schemes.
As a matter of fact, the physical infrastructurge an important element in the
understanding of the functioning of the irrigatigystem: it conditions the possibilities
and limits of water supply (volume and time andadian of distribution), the cost of the
irrigation system, the means which have to be nmsalfor the maintenance. Its study
allows us to identify some nub of power and decisisuch as sluices, on which the
water management organisation is relying.

To get these data, we collected the plans and hsk®tavailable from the
contractor and the local authorities. These date le@en corrected and complemented
by direct observations in the field. We drew a neketch which has been used as a
visual support in several surveys to discuss wifler@nt group of actors.
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1.4.3.2 The historical approaches

The objective of the historical approaches is tovkrthe historical context in
which the irrigation system is fitting. Indeed, ttigoices which have been made during
one period are reflected in the infrastructures thiedrules of management may persist
even if the circumstances surrounding these chdieee evolved. The infrastructures
and the rules of an irrigation system crystallize tharacteristics of a social history.
The history of the irrigation scheme, allows usréweal the basis of many of their
current characteristics, but also to gauge thereabi the mutation they may have
suffered from, giving us an idea of their adaptaticapacity to face new changes
(JOLLY, 2003).

This aspect has been studied through surveys dawiin the chiefs of villages
and communes, individual and collective meetings wider people.

1.4.3.3 The social approaches

We already have demonstrated the importance ofules, and particularly the
way these rules are adapted and used in practitkebglifferent actors, to understand
the functioning and difficulties of an organisatidrhe process of elaboration of these
rules and the possibility to change them in ordeadapt them to the current situation
are also important. In this sense, we have analylsedgap existing in the studied
irrigation systems, between the “normative” andatpnatic” rules. First, we studied the
formal rules and the way they have been definedutih surveys with several involved
actors (particularly the contractors and the loaathorities) and the collection of
different “official” documents (cf. Annex 5). Obseition of the actors’ practices in the
field allowed us to identify the gap between tharfal rules, and the real practices. At
the same time, several interviews have been canoigdwith different stakeholders
(private contractor, local authorities, staff fr@movincial departments, downstream and
upstream users, etc.) in order to understand tdveir point of view regarding the gap
existing between the formal rules and the obsepradtices. We took care of analysis
of the “speech” material and the conditions in vhichas been produced.

A particular attention has been given to analyseuhderstanding that the actors
have regarding the different formal rules. We dtstused on a “political” analysis of
the individual constraints, assets and interestheflifferent actors, to understand their
point of view and threw light on the different “ac$’ games”. Indeed, the study of
organisation functioning has to be done throughotbservation and the measurement of
attitudes, behaviours and strategies of actorsalsat by the appraisal of their specific
resources and the constraints limiting their roomleeway and weigh on their
strategies. Such an analysis will allow us to usterd the rationality of these
behaviours, attitudes and strategies by rebuildimy structures and the nature of the
“game” they are playing (Crozier and Friedberg).

1.4.3.4 Agro-economic diagnosis

One of the main question surrounding the participaion of the private sector
in irrigation development and management, igshe economical interest of that kind
of arrangement for water users Are the water fee amounts asked by the entreprene
reasonable for the users? Are the users able tahgayater fee when the irrigation
water is used for rice cropping? Is there any agknarginalization of the producers
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who are not able to pay the water fee? Moreoveordarg to one of the pre-requisite
for a good management and functioning of an iredaystem, defined by Vermillion,
irrigated activities have to represenain” important component of farm family
livelihoods.

To answer these questions, an agro-economic dieghas been carried otthe
objective was not to realize a diagnosis of the ggsns of production, but rather a
comparative diagnosis of the different cropping sytems

First, we organised interviews witmekhumsof each village andollective
interviews with several farmers (water users or not) in eafcthe six villages located
in the command area of the irrigation scheme. Tuaditgtive data collected from these
interviews allowed udgo identify the different cropping and animal husbadry
systems practiced in the arealt also allowed us to determine the number of
households in each village who crop fields on thigation scheme and the number of
those who have an off-farm activity. Without doiagletailed analysis, we expected
determine the importance of activities linked to tle irrigation scheme in the
households’ strategies Moreover, these first collective interviews, asated with
other interviews carried out regarding the managenaad the functioning of the
irrigation system stressed on differences in thees€ to irrigation water between
upstream and downstream users. As a result weatktidrealize individual interviews
with all pre-identified categories of householdstategies both in upstream and
downstream villages to be able to compare the ea¢inpact of the location on the
irrigation scheme for the different categories ofiseholds.

Then, we conducted severatividual interviews with farmers who carried out
the different pre-identified household strategi&his allowed us to establish their
working calendars and approximate family income.e Timain objective was to
determine the logic (intensification or not, footbguction or sale) of the different
activities and the rank of the irrigated cropshia family income (in order to determine
the users’ propensity for paying the water fee)other series of individual interviews
were devoted to collect quantitative and detailathdegarding the technical practices,
work calendar, and economical results of the itedacrops. The main goal was to
determinate the operational sequence and to ctdctila gross income and the added
value for each cropping system. The number of iddi&i interviews conducted was
limited to 20 in downstream villages and 13 in vgain villages, so that the data
processing was not too long and complex.

1.4.3.5 The territorial approaches

The methodological approach developed throughshidy is also focusing on a
multi-scale institutional analysis. The organisatie not an exclusive system: it is in
relationship with its environment which will partijetermine the constraints that the
actors of the system will have to deal with (Croaed Friedberg). There are several
levels of decisions concerning the organisation gimd upstream the organisation),
several actors, several conflicts, choices or comises. The territorial approaches
aims at reflecting the different types of conceptaf the IS, from the different local
groups, to the local and national administrations.

First, a bibliographic study has been carried onatmlyse the Cambodian
government policies regarding the management dgaiion systems. We focused
particularly on the study of the legal and instanal framework surrounding the private
participation in the management of irrigation syste Then several surveys were
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conducted with some authorities, especially atll¢caiefs of communes and villages)
and provincial levels (representatives from the FBAPROWRM and PRDC) to
understand their personal interest, point of viewl @ngagement regarding irrigation
systems management.

1.4.4 The training period development
1.4.4.1 Working calendar

Please see in Annex 6 the detailed working caleafitre training.

1.4.4.2 Conditions of training period

The first three months, study has been conducterbliaboration with a young
Cambodian student, who recently graduated fronRibyal University of Agriculture of
Phnom Penh. After his departure for his studiesywaeked with several translators.

The study of the ‘Ballat Manchey Rural Developmé&udammunity’ has been
carried out during the months of July and Augustorder to work with the other
student from CNEARC studying the same communityis Tiollaboration allowed us to
cross and complete our observations and pointgeof. v

The Kbal Por irrigation scheme has been studigsvinstages. Two weeks have
been dedicated to field work in Kbal Por in Junallowed us to observe the irrigation
scheme in period of functioning. The second pef®eptember to November) occurred
during the rainfall season, when the pumping sta@ibthe irrigation scheme was not
used.

During the field work periods in Kbal Por we weaglged by two families living
in the irrigation scheme area. The first one wagter chief's family. It allowed us to
guestion him more deeply and informally about h@ky his constraints and points of
view. The second family was a user’s family, whoyiied us a better understanding of
the users’ points of view. Thanks to the patientehe family and the translators’
curiosity, staying in the villages allowed us talthigood relationships with the people
and to observe many village activities. It increatiee volume of information gathered
but also enhanced the quality.

At the end of the study, several meetings have lmganised to present our
results to different type of actors concerned ly $tudy at different level.

Presentation of the results regarding the caseysuaid‘Ballat Manchey
agricultural development community’, with CedricrBard, for the users’
representatives, local NGOs, PDAFF representatives.

Presentation of the results of the study of thelKa irrigation Scheme in
the Takeo Provincial Rural Development Comity (PRDEunder the
chairmanship of the deputy governor, in presenceepfesentatives of
PDAFF and PDOWRAM, the contractor, Sambou Commuhefc
Village chiefs and users

Presentation of the results of the study duringtdekforce meeting of the
Technical Working Group on Agriculture and Water
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1.4.4.3 Limits of the study

First, all the surveys have been conducted withstedors. The usual bias inherent
in any work of translation has been amplified b thifficulties we met to find
translators speaking fluently French or English eeatly to work during several weeks
in the villages. We had to change frequently (4esinat least). These changes slowed
down our study progress because of the time spemxplain the subject and the
methodology to the new translator.

Moreover, only two weeks of our field work in Kabr allowed us to observe the
functioning of the irrigation scheme. Indeed, weneaback to Kbal Por, after our two
months study in Battambang, in September, durigwiet season and the pumping
station was not functioning. As a consequence, eewiot able to compare some
information provided by the different actors witheir real practices. Even if the
different points of view of the stakeholders havweem crosschecked as much as
possible, it can not replace field observations...
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2 PRESENTATION OF THE KBAL POR IRRIGATION
SCHEME

This case study has been carried out in the irdgatystem named “the Kbal Por
Pumping Station”, Takeo Province. We are now gaéingresent several elements of the
local context which seemed to us interesting fortai¢ay out before presenting the
irrigation system.

2.1 LOCATION (cF. MAP N°L, P 4)

The Takeo Province is located in the South of Caligband is surrounded by
Vietnam in the South, Kandal Province in the Eastthl Kompong Spoe Province in
the West-North and Kampot Province in the West-Boilihe surface of the Takeo
Province is 3 563 km2. The provincial town of Takedocated at about 90 km south of
Phnom Penh. The road between the province cityRimtbm Penh is asphalted and
passable all the year around.

The irrigation scheme we studied is located at abtly km from Takeo city, in
the commune of Sambour, in Traeng district. Theeeoaly lateritic roads between the
Takeo city and the villages of the commune of Sampwhich are difficult to use
during the rainy season. Due to the proximity & @ambodian capital, many young
people from the area leave periodically for Phna@antPto find some off-farm activities.
Most of them are taken in by some relatives andkviior one of the numerous textile
industries installed in the south of Phnom Pente Pploximity of Phnom Penh also
provides markets to sell products such as fishoaityy.

Moreover, this area is close to the Vietnamesedyomhich can be reached both
by road and waterway. As a result there is a cleteork exchange between the two
borders. On one hand, there is an exchange ofudimiial practices: the Takeo farmers
are using Vietnamese rice varietiesa(hl khong bon.), fertilizers and equipments, but
also some agricultural technigues (the Vietnameseleinhas been quoted by the
majority of the farmers practising broadcastinghh @e other hand, Vietnamese
merchants are coming directly in the Sambour conantm purchase Cambodian
products (rice crops but also cattle and poultriesjpddition to these legal exchanges,
smugglers bring fuel from Viethnam up to Cambodiaeie seems to be an important
network of contraband of fuel in Takeo, allowindpatitants to purchase, illegally, fuel
at a lower pric®.

The irrigation scheme studied here, concerns tleecommunes of Sambour and
Srangkae. People have been surveyed in 6 villaigde 8hum Sambour (Kbal Por, Po,
O’Por, Rovaong, Thnot Chum and Tro Peing Pon Law) & 4 villages of th&hum
Srangkae (Kork, Tro Bay, Tro Peing Bobor and Preg)T

20 According to the local villagers, the contrabandlffrom Vietnam is sold between 1500 and 2500 riel
per litre, that is to say 2000 riel less than gl price of fuel in Cambodia.
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2.2 LAND AND WATER RESOURCES

i
- §£§gg.f;e

4 Peing

Map N°2: Location of the different villages and roals —

The study area is divided in three main zones:
1) The flooded area

This lowland area is flooded every year during et season by the channel
N°15, a warping channel dug to drain the Mekongd®up to the lowlands. During the
wet season the flood area stretches out seveoahéires.

The flood area fills up from August to November-Beter. During this period,
this area is occupied by fishermen. Indeed, fisherg traditional activity for several
farmers, mostly small size-land owners or from fasiwith an important labour force.
This activity was used to provide a significant reauof income for those who fished
almost dayly and sold part of their catch to othdiagers or at the market. But
currently, the fishes become scarce. According eeesal villagers, this scarcity is
mainly due to the “electricity fishery”: the fisheen put some electric power into the
water, which stuns all the fishes in the vicinityonly remains to the fishermen to catch
the stunned fish. This practice has a really negathpact on the aquatic ecosystem, as
all the small fishes can be killed by the elecfriisver. As a consequence, the fisheries
stop to be a lucrative activity, and most of thiéagers only go fishing occasionally for
their own consumption.

The flood recession starts in December-Januaryth&lifarmers who own land in
the flood area (the majority of the farmers liviog the study area) start the flood
recession rice cultivation. The flood area will bevered by the rice fields from



December-January to March-April. After the rice Jemst, the area is used as grazing
land for cattle and buffaloes up to July, whenfdmeners plough their fields before the
arrival of floods.

Out of this flood area, the landscape is occupiethb rainfed lowlands, of which
the main components during the wet season arecidelds. These rice fields are only
punctuated with the villages and the palm trees.

2) The rainfed lowlands located in the command ardgaefrrigation scheme

The fields located in the command area of theatiagn scheme (less than 500
meters away from one rehabilitated channel) arpperd from May to January for the
wet season rice cropping. After the January hasydbe area can be used as grazing
land for cattle and buffaloes, but the fodders ouh quickly because of the arrival of
the dry season.

3) The rainfed lowlands out of the irrigation scheme

The fields located out of the command area arepmdpuring a shorter time,
from July to December-January. Out of this croppgoegiod, this area is also used as
grazing land, especially after the first rainfallsich induce weeds regrowth.

4) Moreover, the area has several kinds of water ressu
» The rain water

Usually, the rainfalls occurring during the wet saa cover the water needs of the
rainfed rice crops. They are also drained into filumily ponds and the irrigation
channels. These reservoirs can be used for thdyfdgarden” and as complementary
irrigation for rainfed rice. On no accountant thesservoirs can ensure the irrigation
during the dry season.

> The flood water

The flood water constitutes an important resouarete villagers, as it provides
water to irrigate the flood recession rice durihg dry season. Thanks to the use of
individual moto-pumps, this water resource is wedinaged by the farmers and there is
no problem of water scarcity for this crop. Theotlowvater represents also an important
resource for the villagers as it constitute an irtgod fish reservoir, however in decline.

» The irrigation schemes

There are several irrigation schemes around oulystvea. Several are using the
rehabilitated channels from the same big-scalgation scheme constructed during the
Khmer Rouge period. But they are currently manalggdlifferent kind of entities in
different ways:

- The “Kbal Por pumping station community”, despite hame, is the
irrigation system rehabilitated and currently masthy a private contractor,
which we are going to present in the following mage

- The “Sampot irrigation scheme” belongs to the sawie irrigation
scheme constructed by the Khmer Rouge than thgaiimn scheme from
Kbal Por. These two systems are currently contiguand several farmers
from PhumPo are water users form both irrigation systentss Trrigation
scheme has been rehabilitated thanks to the helihneofNGO Australian
Catholic Relief (ACR) in the nineties. The NGO algpported the creation
of a water users communitgghakum pra prang tejk
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- The Kantharith (pronouncedk®ntout”) irrigation scheme: this irrigation
system is taking water from the Boeng Do Tom resier#rom 1990 to 1995
it received financial and technical support from Amstralian NGO. This
support contributed to the creation afahakum pra prang teuk’After the
departure of the Australian NGO, the irrigationteys has been managed by
a water users’ community. According to the formdraionan of the
community, who is the curremMekhumof Srangkae, the water fee collection
was high at that time. But currently, the usersndb have to pay any water
fee, as the community receives anotlemmanitarian help”(according to the
mekhunh from His Excellency Searng Chuntry, the direaj@neral of tax
department, who was born in the Commune and beltmdise Cambodian
People’s Party. He is currently financing the passof fuel and the building
of a concrete main channel.

- The Meon Tamrong irrigation scheme: this irrigat&cheme, which is
also taking water from the Boeng Do Tom resenioas been rehabilitated
thanks to a program financed by the FAO (accordinthe deputy chief of
the PDWRM of Takeo). At the same time, a Farmeraalisers Community
has been created to manage the irrigation schemecurently, the FAO

involvement has ended and the irrigation systermas financed by the

FWUC, but by His Excellency Searng Chuntry.

The first three irrigation schemes quoted here (Km, Sampot and Kantharith)
are not under the responsibility of the MOWRAM, &t the Cambodian irrigation
schemes are supposed to be, but under the MAFFordiog to Mr Koy Sokhunthea,
chief officer of Agriculture in Takeo PDAFF, thisgicularity is explained by the fact
that these three irrigation schemes have benefitech a common development
program financed by ACR “The Kbal Por community Bleypment Project”, which
involves the MAFF. When the MOWRAM has been creatte MAFF was still
carrying out this project and kept his authoritytbese three irrigation schemes.

2.3 LOCAL AGRARIAN HISTORY

To collect these data, about fifteen interviewsehbgen done with thidekhumof
SambouMephumsand several old people from the six villages @& #tudy area. We
asked them to tell us the story of their villagesimg the different periods which have
marked the country, by stressing on the farmerattwes (crops, breeding, means of
production, etc...), the population movements anddifferent examples of collective
action.

2.3.1 Local Agriculture during the Sangkum period (  1960-1970)

By interviewing old people, we managed to collegioimation back to the
middle of the sixties, during the regime of Sihakolhe population density was lower
than today (30 to 50 % below). The predominant sraere the flooded rice and the
upland rice growing.

- The upland rice was grown on the lowerefy kraom and middle grey
kanda) banks around the villages, on surfaces of ar@inhd per family.
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- The flood recession rice was grown in the floodaaf@nly the lower lands,
closer to the flooding river, were cultivated. Trartsport the water from
flooded areas to fields, they used manual means.

Except for the use of lake water during water rsices there was no irrigation
system in the area at that time. The farmers usédtmaditional varieties of rice with
long cycle fed rice). Farmers did not use any chemicals (fertilizerd athers plant
protection products) and the fertilization was odbne with organic manure provided
by family cows and oxen breeding. The soil culimatwas animal powered. Not all the
families owned draught-animals and ploughs. Asrssequence, systems of mutual aid
(“provas, cf. Box N°1) were often used: manpower exchagestly for transplanting
and harvesting), loan of oxen or ploughs, etc. ie&ls were a little bit better for the
flooded rice (2.5 to 3 T/ha) than for the uplar@er{around 2T/ha). The main part of the
production was used for the on-farm consumption thedeventual excess was sold to
middlemen who resold it, partly in Takeo city angiinly, to Vietnamese merchants.

Most families owned between 2 and 3 hectares dflarkand, but there were
already some landless families (around ten peagal), whereas some other families
owned up to 10 hectares. Most of the farmers bieadeines (from 2 up to 15 animals)
for soil cultivation, organic manure, and sale. Beg were fed by grazing in the fallow
lands of the “lake area” during the rainy seasonl @n the rice fields harvested of the
upland area during the dry season. Farmers atsth&#r bovines with the rice straws
from their fields. Each family also breaded somé&kdm and ducks for the on-farm
consumption. Pigs’ husbandries were limited tova fi@milies which reared one or two

pigs.

The farmers also grew some fruit trees around thewses for their own
consumption. There was no real forest, only somebdly trees and bushes (mainly
used for firewood) in the fallow lands of the “lakeea”. Fishing was also an important
activity for many families, especially in the vifjas bordering the “lake area”. A lot of
families (half of the village in O’Po) used to fish the lake from September up to
January, in order to sell one part of their progurcin Takeo or to middlemen. Most of
the other families were also used to fish, but dolytheir own consumption, even in
the villages like Tro Peing Pon Lou (5 km away frtime flood area). During the dry
season (after the drop in level of the lake) soamailfes went fishing in the river.
Children of the villages were also used to catolydr crabs, etc. in the rice fields for the
family consumption.

Besides fishing and a wine factory located in KBal (which provided a daily
payment around 2500 and 3500 riel), there was fataoh activity. People interviewed
told us that, even if they had less goods, the ofdife was the same, or even better
than today. Indeed, fishing and catching crabs wasger and improved the daily life of
the farmers, especially for the families who he$ler no arable land.

2.3.2 First period of disturbances: the regime of L on Nol (1970-1975)

The taking of power by Lon Nol and the war agaiths Vietnamese and the
Khmer rouges deeply disrupted the life of the gdla closest to the Vietnamese border.
In 1972, attacks on villages increased strongly\altagers often had to leave for short
periods. To stop running away, many villagers jdini®n Nol's supporters based in
Takeo city. Life in the city, despite the food pided by Americans, was hard too.
Many villagers had to rent small land to grow rfoe their families, or work as drivers
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of moto-taxis, or to fish. But life was more diffiit for those who stayed in the villages.
Many houses were destroyed. Attacks and escapasa@édhe possibility of breeding
animals and growing crops, and many people sufférd hunger. One villager from

Rovaong told us:During that time, we lived like animals, withoubébfor our family.

2.3.3 The regime of the Khmers Rouges

If the way of life was difficult under the regimdg don Nol, it deteriorated
seriously after the Khmers Rouges’ overthrow.. Togesiod was marked by a complete
break of the social fabric. The population was éar¢o leave their lands, villages and
families and were relocated to other areas (clos&akeo or in the south, close to
Kampot), where they were assigned to different igfised works. Some had to work as
manpower in the construction of hydraulic schera#ijng trees (in Kampot Province),
growing rice (ploughing, transplanting or harvegtietc), maize, beans, etc. The people
located in our study area had to work as manpowerttie construction of a big
irrigation scheme (more than 1500 ha). A big purgpstation was been built at this
time, and 4 Korean motors (250 horsepower eaché¢ Wween installed to pump water
from the river to supply the channel. The statesefthe people surveyed concerning
the efficiency of the irrigation scheme at thisdimwre discordant: some of them told us
that the irrigation scheme was working properly ahdt an important area was
irrigated, the others told us the opposite. Besitiesuse of chemical fertilizers and
irrigation, the agricultural practices were the safmn during the Sangkum.

The people were often moved from one place to @mndthdo different jobs. The
work was exhausting and people were not receivingugh food. One old farmer
compared his life during these two periodButing the Regime of Lon Nol, it was
difficult, but we worked normally, we could finds® food. With the Khmers Rouges,
we had to work the all day long, we did not recdived and we were beat or killed at
the first mistaké&

When the regime of the Khmers Rouge ended in 1978, population was
bloodless, the houses and villages were destrdyach one tried to return to his village
and find the survivors of his family. The first gg® arriving in the villages settled
down in the house of their choice. There was noomapnflict about the house
properties: there were a lot of places and we were not numereash one settled
down where he could

2.3.4 The Krom samaki (1979-1982)

In January 1979, the Vietnamese army liberated ®hRenh and put in place a
new government that they controlled strongly: tloputar Democracy of Kampuchea.
To eradicate famine and rebuilt the national adptice, the government encouraged the
formation of groups of solidarity, therom samaki During this period, farmers grew
flood recession and rainfed rice using the samewagiral practices than during the
Sangkum One part of the harvest was given to the govemymand the rest was
distributed between the families of the group, tepswith their participation in the
group’s work.

As soon as they had enough means of productionbeaoduse they considered
this kind of organisation too restrictive (one ldaymer may slow down the work of the
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entire group), farmers asked the local authortteestop work in fixed group and to crop
their own land.

2.3.5 From the land distribution to the current per  iod

In 1982, the government allowed to stop #rem samaki The Mekhum of
Sambou was in charge to reallocate lands betweeditferentMephumswho divided
the land between the different chiefskobm samakiln each village of the area, each
one (adults and children) received 20 are in the Ya@and around the village (plots
were measured). In addition, each family received plot in the down flooded land
The size of the plot was not measured preciselyaboording to the size of the family
(small plot for small family ...). Moreover each on@s allowed to clear land in the
wasteland of the flooded area and to appropriaseptbt.

The people surveyed told us there was no majorlicoroncerning this land
distribution, which seemed to have been fair, excip the local authorities
(commune’s employees), who were allotted biggefases of land. Indeed, currently
these people have more surface than the averageevudo, some people complained to
us about the fact that their children were borrt pfser the distribution and did not
receive any land.

In 1989-1990, the government provided temporalg teeds to the farmers who
did not have to pay more than 1000 riel for onenfgone form for one plot). Although
they still do not have the real title deeds, theyndt seem to worry about the validity of
their temporary titles , In fact, they told us thatcase of a conflict about land property,
Mekhumand neighbours can testify who the owner of the a.

The cropping practices did not change at the bégimnmBut soon (between 1983
and 1987), the Takeo Provincial Department of Agtice, Fishing and Forestry
(PDAFF) provided the farmers with small quantitidshemical fertilizers and new rice
varieties (short cycle rice, as IR 66). The NGO tfalsan Catholic Relief (ACR),
present in the area during the nineties (we dichmantage to determinate the exact dates
of their action in the area, because the informmatiollected at this point were very
contradictory), also helped to develop the use ofenintensive practices. Indeed, they
built one center on the road between O’Po and Ruyaavhere they distributed
fertilizers and short cycle rice (IR 66 also). Thadgo provided technical formations,
demonstrations of some cropping methods, and leatemals to farmers (pumping
motor, koyounand threshing machine). After that, the use ofnabals and new rice
variety increased progressively. When the NGOtledt area, they let the center under
the responsibility of the PDAFF. But they encouatemany problems (material broken
and not repaired, lack of payment for the maintepaof the material...) and after two
years, the PDAFF sold the material and closed enéec.

In the late eighties, motorized pumps of 1.6 tohb@sepower, appeared in the
area, mostly used for flood recession rice croppirte use of these pumps increased
since 1995 and currently almost all farmers own as®&l one. The only farmers who do
not have pumps are those who do not cultivate diefd the lake area. The use of
motorized pumps allowed the farmers to extend théla surface in the flooded area
for rice growing up to the higher border of theofiied basin.

The mutual aid @Erovas) was a usual practice for a while after the efhdhe
“krom samaki Then it decreased as the families reconstitutieeir means of
production and the use of paid manpower and ploggkervice spread. Currently, the
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farmers who are using the mutual aid for manpoweplough are whose who do not
have enough family labour force and no financiabreces to pay for it.

Currently, the average surface of arable land owmgdamily is about 1 to
1.5(ha?) per household. There is only a small atotitandless people (less than 10
households per village) but many households owstlesn 0.5 hectare,barely enough to
ensure the family food self-sufficiency. There i® phenomenon of real estate
concentration. No farmer owns more than 5 heciardss area
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2.4 THE FARM ACTIVITIES

The results presented in this part rely on thecsilective meetings (one in each
village located in the irrigation scheme) and tBeir&ividual surveys carried out with
farmers, users or not of the irrigation scheme, dutocated in the irrigation scheme
area, from September to November 2005. (cf. metloggq.25-26)

In a first part, we will present the managementuseges of the rice cropping
systems. Then we will present the livestock managgnsystems, their management
sequence and economical results when the datactaalallowed it. Moreover, farmers
also practise some complementary activities suclrasal husbandry and off-farm
activities. All these activities will be presentemh a more or less detailed way,
according to their representativeness, their impacthe households’ income, but also
the reliability of the data collected. Last, welvwitesent our analysis of the economical
impact of the irrigation scheme on the water useis the place that the irrigated crops
take in the household income.

2.4.1 Rice: management system

The rice fields occupy the major part of the ardhled.. Most of the farmers
surveyed described themselves as “rice growersRice cultivation is the main
activity of the majority of the farmers of the areaand governs the rhythm of the
villages’ life.

There are two different field locations where falifferent rice cropping systems
are carried out (cf. Map N°3):

Doubile rice cro
succassion of |
non irrigated

Rainfed
rice (3)

*
i
: {

Map N°3: Location of the different system of rice copping
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- The flooded area, where almost all farmers (ektiepse who have sold their
land) are croppinflood recession ricg1);

- The lowland area where farmers are cropping:

- Double rice cropping (2) garly wet season rice/late wet season]rice

- Rainfed rice cultivation (3);

- Successiornf irrigated early wet season riceandnon irrigated late wet season
rice cropping (4)

vear200s | Jan| Feb Mar | Apr | May | Jun |Jul [Aug | Sep | Oct | Nov | Dec
SO0 ESESESEE

Flood

recession

area

@)

Upland
area

@)

Irrigation Irigation |

Graph N°1: rice cultivation calendar

We will describe the main characteristics of thiedént rice cropping systems.
The goal here is not to give a detailed presemtaifahe crop management sequences,
but rather to stress osome relevant elements regarding, on one hand the
agricultural local context in which the irrigation scheme is fitting into, on the other
hand the impact of the irrigation on these rice crpping systems We chose to
present the results of the year 2005. Indeed, Bb2De first irrigation started one
month later because of the delay of the first adisf It seemed interesting to us to
analyse the impact of that kind of delay on thégation scheme functioning and

economical results. Moreover, farmers spoke mos#yeabout what they were doing
currently.
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2.4.1.1 Flood recession rice

According to the old people interviewed, the flomtession rice was already
cropped in this area before the Khmers Rouges eeg8ince the end of this regime,
this crop has benefited from several innovatioresv(warieties, moto-pumps, harvester,
thresher, broadcasting, etc.), mostly introduce®¥iggnamese.

Working calendar

The varieties of rice currently used in the floedassion area are early maturity
varieties, mostly IR66, IR “Unnal” and “Nam khén@B' (504 in Viethamese). These
early maturity varieties avoid risks of water shge at the end of the cropping cycle, in
case the flood recession ends early. The cropmnditions are particularly favourable
during this period (luminosity, water management| ertility) and allowe the use of
varieties more demanding but with high potentiapodduction. Nevertheless, without
the constraints of risk of water shortage, farmerslid probably crop late maturity rice.
Indeed, even if these varieties have a lower piateaf production, farmers prefer to
crop late maturity varieties, as they considesittae “heaviest and tastiest” rice, which
get higher sale prices.

NAME TYPE OF VARIETY CROPPING CYCLE ORIGIN CHARACTERISTICS
e Late maturity variet | Nursery: 30 tc | Traditional “heavy rice’21,
red rice .
45 days variety tasty
Total cycle: 180
days
IR 66. IR Early maturity Nursery: 28 days IRRI “light rice”,
Unnal variety, Photqperlodlc Total cycle: 110 less tasty
Incentive Variety days
. Early maturity Nursery: 28 days IRRI “light rice”,
nam cong . . . .
bong’= IR variety, Photqperlodlc Total cycle: 110 Less tasty
504 Incentive Variety days

Table N°3: the different rice varieties used in thestudy area

Two flood recession rice cropping systems are edtin our study area: one
with nursery and transplanting, the other one withbadcasting. The choice of one of
these two practices is above all determined bydbation of the plot in the flood area:
Only those who have their plots in the upper part broadcast their rice. Indeed, there
are two constraints which forbid broadcasting i libw part of the flood area:

- Farmer would have to wait the end of the flood ss@n to sow his rice. All the
cropping cycle would be delayed (the flood recessimay last 2 months) and
would suffer from drought (no rain and no more watethe flood area).

21 The two appellations « heavy » and « light » &ce referring to the finale volume of rice remagin
after cooking: for an equivalent volume of dry ritke “heavy” cooked rice will take a bigger volume
than the “light” one
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- There is a risk of “return of flood”: after the weatlevel in the lowlands
decreases and the farmers sow their rice, a “redfirflood” can occur and
destroy the young seedlings.

Furthermore, many farmers still practice the trdansjing in the upper area,
because they do not know how to manage broadcadtiregmain explanation given by
these farmers is the pressure of weeds, whichrager during this season, while
broadcasted fields are more sensitive to this presthan transplanted fields (as the
seedlings are denser). Nevertheless, broadcastingeresting for farmers who have
little family labour force, as it suppresses thependitures for pulling out and
transplanting young seedlings. Farmers have tesasgkat is the more costly for them:
the manpower for transplanting or the use of supplgary weed Killer for broadcasted
fields.

In both systems, fields are ploughed a first timduly or August, before the start
of the flood. The start of the next operation isyveariable, between December and
February, according to the years and the rainfAlisstressed by several farmers, they
have to watch carefully the water level in the foarea to start their rice crop at the
suitable time. The nurseries which will be transpa in the upper lands and the
broadcasted fields are sowed in the upper bordeéhefflood area, as soon as flood
recession start, while there is still a few centing of water on the soil. The majority of
the farmers harrow the nursery manually before tbey it. The quantity of seeds
sowed varies from 50 to 300 kg per hectare witmgpdanting. We noted that the
farmers who own small land increase the quantityse#ds sown (for example, one
woman owning 0.15 ha sowed 50 kg, which means 8@3al. Farmers who broadcast
their fields sowed between 80 and 200 kg of seedshpctare. Most of the farmers
interviewed told us that they use seeds from tleeipus harvest (from early wet season
rice for many) every year. Nevertheless, some efttfabout 30%, but there may be
more) told us that they change their variety exBeoy 4 years. They purchase new seeds
(generally from new variety) every 3 years, fronk@@ merchants or other farmers. The
main explanation they gave us is that they warttyianew varieties, after they have
seen other farmers get good results with it. IndeedR 66 is currently the most
widespread variety, several farmers told us they thiant to try IRUnnal or IR 504 for
the following early maturity rice cropping cycle.

The nurseries intended for the lower area are dawéhe upper part according to
the rhythm of the flood recession: Sow my nursery when the water in the transplantin
field is higher than my thigh(Han Progn, Farmer from phum O’Po). Farmers mayeh
several plots in the flood area at different le\aisl they have to sow several nurseries
at different times.

The young seedlings are pulled out from the nurasrgoon as the level of water
in the field allows to transplant it. The fieldnst ploughed again (it has been ploughed
one time before the flooding) but may be harrowad day before transplanting. For
the early maturity variety, the ideal time in nugsés between 20 to 28 days. The
farmers try to respect this period but their pagiare conditioned by the speed of the
flood recession, which is very variable accordioy¢ars. They may have to transplant
sooner or, more often, later than the recommended, dvhich may have a negative
impact on the final yield by reducing tillage cagac

Several treatments, mostly against insects and sydedilisation and irrigation
are realized between the transplanting (or broathcgsand the harvest. This one takes
place three months to three months and half aftersowing, between the end of
February and April.
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Irrigation and water management

Apart from the risk of delay of transplanting, tiater is well overcome for the
flood recession rice, as the risk of water shortesgw. This control is particularly
allowed by the use of individual motorized pumpsl &lexible tubings. As detailed in
the local history, these moto-pumps are used iratba since the middle of the nineties,
and currently almost all the families who own landhe flood area own at least one
moto-pump. The farmers who do not have one aravittews, divorcees, young or poor
peoples (around 8% of the farmers in our study)afd# use of individual moto-pump
is currently growing in Cambodia, but is far awaybiecome as widespread as in our
study area.

The management of water is here largely individliakre is littleprovahsystem
for the loan of moto-pump as almost everyone hasoin. The fields are irrigated
almost once a week from the sowing up to two wéxfere the harvest. The number of
irrigations is about 8 after the transplanting, dimel quantity of fuel required may be
important (up to 100 L per hectare per croppingeyehen the field is far away from
the recession limit).

Inputs and intensification

The guantity of weed killer and insecticide is heghhan for the rainfed rice, as
the pressure of weeds and insects may be verydughg dry season. The farmers are
using mostly Vietnamese products and they oftenaicknow the composition and the
quantity applied.

The farmers do not spread any organic manure osetfields as the soil is
already fertile thanks to the alluvium brought Hye tflood. The fertilisation is
exclusively chemical, with the supply of urea, D&P‘philipine’” (NPK: 16-16-8-13S).
The quantities spread are variable (from 0 to 2§0pkr hectare), according to the
product destination and the financial capacitietheffarmers. Indeed there is a strong
tendency to reduce (and even stop) the supplyrafiZers and other chemicals when
the rice production is intended for the on-farmstanption.

Moreover, even if the rice is used for their owm&amption, the majority of the
surveyed farmers hire a lot of manpower to pull aud transplant the seedlings in one
day only. All the fields of the flood area havebi® harvested at the same time. Indeed, a
rice field harvested several days after the othealyg be damaged by the cattle driven
for grazing on the stubble fields (Pillot, forthciomy).

Yields and Production purpose

There is an important variability in the yields aiped in the flood aredom 3.2
to 7 tons per hectare The causes of this variability are multifactorsaald combine
natural factors (such as soil quality, locationtteé field in the flood area, etc.) with
technical factors (quantity of fertilizers appligetactice or not of transplanting, etc.).
But it is important to mention that even the lower yields are higher than the
Cambodian average yield Indeed, farmers from our study area have highrtieal
skills. Thanks to the proximity and the numeroushanges with Vietnamese and
Phnom Penh, they have a good access to the nemidaek (as early maturity varieties,
chemicals, moto-pumps, broadcasting etc.) and oweeadhem, which allow to improve
the yields. Moreover they have the financial c#e to intensify their cropping
management systems, particularly because theydwngral cropping cycle through the
year and they get incomes from other activitieclisas animal husbandry, renting of
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agricultural equipment, etc.). Besides the floodession rice cropping benefits from
suitable cropping conditions (water management fedility and luminosity).

An increasing number of farmers are harvestingrthedd recession fields with
harvesters, instead of hiring manpower. Indeedydsders can be used since the soil is
almost dry at the harvest time (which is not theectr the rainfed rice). Moreover, the
area cropped by one farmer may be high (the aveaage in the flood area is 1.5
hectare) and the pressure on manpower is impodsrdll the fields are harvested
almost at the same time. These harvesters have ihteduced in the area by the
Vietnamese. Indeed, many Vietnamese merchantsoane to purchase early maturity
varieties and at the same time they introduce eewrtiques and materials.

Several farmers told us that for the flood recessioe, Viethamese merchants
purchase their production directly in the fieldhioSe who do not sell their production
to Viethamese merchants sell it to the local rickens. The production can be sold in
its entirety or progressively, according to thenfars needs. Most of the farmers are
selling at least half of their production. Thoseonkeep it for their own consumption
are those who do not have enough land to get seplu

Furthermore, about thirty farmers from Kbal Por @&t are working with the
Company AQUIP (Agriculture Quality Improvement).i$fCompany, based in Takeo
city since 2001, works with about three hundredsnéas from Traeng District. This
cooperation is established by a contract betweenCitbmpany and each farmer. The
Company supplies the farmers with seeds (early nitattice) and chemical products.
In return, the farmers commit themselves to folldve detailed field management
sequence imposed by the Company (quantity of seedschemicals per hectare,
transplanting in lines, transplanting and harvestiith company’s authorization, etc.).
Then, the Company purchases the harvest at a fixee (usually higher than the
market price) and deducts the price of inputs.

2.4.1.2 The irrigated rice cropping systems

On the irrigation scheme, the availability of wadexd of early maturity rice allow
to practice two crops during the rainy season atstef the one traditionally cropped on
the lowland rainfed areas. The first crop (earlyt weason crop) starts with the first
rainfalls. Without supplementary irrigation, raidfeice cannot be sowed before July.
The rainfalls are too poor and irregular to allowopping without the security of
complementary irrigation. The use of early matuvdyiety for the first crop allows to
reduce the irrigation costs. Indeed, if farmersduksge maturity variety, they would
have to start two months earlier, when there isaitfall

Two different systems of early wet season rice @nctised by the irrigation
scheme users: on the one hand the early wet seiasonith transplanting practiced by
all the upstream users and part of the downstréelaisf and the early wet season rice
with broadcasting mostly on the downstream fields.

2.4.1.2.1 Early wet season rice with transplanting

Cambodian farmers traditionally sow their rice urseries before transplanting
the seedlings in the entire field. The nurseriesiastalled on small plot (around one
tenth of the area which will be transplanted) wHareners can provide the best care to
the young seedlings (fertile soil, water easilyikaide).
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Usually, the farmers prepare their land at the @ndpril or in early May. This
year, they started this work one month earlier. Wik describe here the settlement
followed in 2005.

Working calendar

At the End of May 2005, farmers ploughed the nyrseea a first time. About
fifteen days later, after the first rain or thesfiirrigation, the nursery is ploughed a
second time and harrowed. The nursery is fertilaéth organic manure (2 to 10 ox
carts, according to the on-farm availability) antb3.0 kg of urea. Then the farmer sow
the rice on the basis of 30 to 175 kg per hectanmesplanted. Farmers use only early
maturity varieties for this crop. Currently, theriedies used are the same than in the
flood recession area, and the favourite one is I@66und 85% of the people surveyed
are using it for the early wet season rice).

When the installation of the nursery is finisheatnfers plough the transplanting
area. Here again, the land is ploughed twice amd¥ad once. At the second plough,
farmers put some organic manure (10 to 20 ox gantdectare) and chemical fertilizer.
About one month after sowing (according to the xiagety and the water availability),
the seedlings are pulled out and transplantedeémtw area. These two activities are
very costly in manpower (around 20 men a day foe tectare transplanted). It is
important to notice that, contrarily to other Camiam farmers, farmers from this area
focus their attention on respecting the advocatedod in the nursery. Most of the
farmers surveyed told us that they transplant ¢eellings around28 days after sowing
for IR66". Nevertheless several downstream farmers addatdtiley often exceed this
date because of the lack of water (no rainfalls motdenough water in the downstream
channels).

Three months and a half after the sowing time,ribe is harvested, mostly by
hand with a sickle. Only two farmers surveyed tofdthey use a motorized harvester,
rented to someone from another village, becausedbenot find enough manpower at
the harvest time. We have to point out that the afse motorized harvester does not
exclude the use of manpower to collect the ricengrscattered by the harvester.

The traditional threshing technique is still usgdsbveral farmers: they transport
the rice straws up to their house and separatpatldy from the straws by threshing it
manually, mostly by foot. But another techniquééseloping and currently used by an
important part of the farmers: the threshing maghirhis machine has been introduced
in the area by Vietnamese who have used it forcadke At first, farmers rented it to
Vietnamese or people from other villages. But autye several farmers purchased a
small threshing machine in order to thresh theild§ and rent their services to other
villagers. About five to ten farmers, in each \gitga own this kind of machine and work
for others farmers in exchange for one part ofribe production, on the rate of 1 bag
for 20 bags of paddy threshed. The early developnoérthe use and owning of
threshing machine by farmers is another specifioftyur study area. In most of the
other parts of Cambodia, it is rare to see mora theor 2 threshing machines per
village.

After being threshed, the paddy has to be driddchvmay be difficult, as the
early wet season rice is harvested in Septembengithe period of heavy rainfalls.
The bags of rice have to be emptied onto mats aktieres a day for a period of one or
two weeks. Then the rice is winnowed directly ia thind or by using a fan, before it is
stored in the house or sold.

46



Irrigation and water management

The nursery is irrigated 2 or 3 times and the p&nged field 3 to 5 times,
depending on the rainfalls and the water availgbiti the channel. Most of the water
users have to pump water from the channel up fofik&l. The quantity of fuel used to
irrigate one hectare during one cropping cycle esatfirom 10 to 70 litres with an
average of 36 litres. The quantity of fuel usedet&s mostly on the distance that
separates the fields from the channel and the nuofbetermediate pumping necessary
to reach the field.

Inputs and intensification

Globally, the early wet season rice is the mostrisified rice crop of the wet
season regarding the use of organic manure arilizéd and the hired manpower.

Most of the farmers put organic manure both in edes (about 4 ox carts per
hectare-one ox cart contains about 250 kg of oogawainure) and main fields (from 2 to
50 ox cart per hectare). They also spread cherfecdizers, mostly a mixture of urea
and DAP, but alsoPhilippines. The quantities spread per hectare vary considigra
from 20 to 250 kg per hectare, with a small parto(® kg per hectare) on the nursery.
The size of the plot seems to influence the fedtion: globally, those who spread the
bigger amount of fertilizers own a small plot. Neteless, the size of the plot is not the
only explanation: quantities of chemical fertiligeapplied depend also on the cash
availability at the time of fertilizing. Indeed faers who own small land but do not
have cash availability apply few fertilizers.

Most of the farmers hire labour force for transplagy and harvesting.
Nevertheless, a lot of them use family labour fdiarepulling out the young seedlings.
Those who own small land or enough manpower, cse¢hsho do not have financial
capacities for hiring manpower will use family mamgr for transplanting and
harvesting. Some of them also practpavas The climate may also influence the
farmers’ choices: if they have little time to tratent or harvest, they will more easily
hire manpower.

Yields and Production purpose

The average yields are between 4 and 5 tonnesdofygzer hectare. The farmers
who did not manage to reach these yields are eititeere who had some problem of
water shortage or diseases, or the householdseirafitalization” who do not have the
financial capacities or means of production neggssaintensify their productionVe
did not observe any significant difference betweethe agronomical results of the
upstream and downstream users surveyedVe did not have enough time to make a
precise analysis allowing to explain the differenagbserved between the yields
obtained, but these differences may be due to iffiereht levels of intensification of
the crop (which may itself be influenced by thek rig water shortage but also by the
level of capital, equipments and manpower of tlanja

Most of the early wet season rice production iendied for sale. Indeed, several
(25%) farmers interviewed sell the totality of theroduction, the majority of them
(58%) sell more than half and a small fraction (}74ep it for own consumption.
These strategies are oriented by the arable lazal @avned by each farmer: those who
owned enough land to produce rice surpluses wllitise early maturity rice in priority.

If they crop two early maturity varieties in a ydéane in the irrigation scheme and one
in the flood area) they will sell one part (or tiogality, if they produce enough red rice)
of each production in order to cover the expendguindeed they often have to pay
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chemicals and manpower on credit and have to pafyet the harvest. The sale money
can also be used to cover the expenditures of cflaps wet season rice and flood
recession rice), and avoid to ask credit.

These high rates of farmers selling their rice prodction are another
characteristic of our study area In most of the other part of Cambodia, most & th
farmers keep the major part of their productiondam consumption. Indeed, farmers
from our study area are able to produce more them ttarmers in other places of
Cambodia, and obtain and sell rice surplus:

- Thanks to the flood recession area and the trdgascheme, the farmers can
crop from 2 up to 3 rice cycles per year.

- The farmers from our study area are “rice crophewith higher technical skills
than in other parts of Cambodia, allowing themeblggher yields.

- As explained for the flood recession rice, thispdnave the financial capacity to
invest in and intensify their cropping systemsul&sg in improvement of yields.

The production is brought and sold to one of thredHocal rice millers (two in

Kbal Por and one in TPPL) or to the trucks owneddogl rice millers or to middlemen
from Vietnam and other parts of Cambodia. The piscglightly higher (around 20 riel
per kg) for those who bring their production to tie processing-factory. Moreover,
there is an important price variation in the counég¢he three months following the
harvest. In 2005, the sales price of the paddy4@8sriel/kg at the harvest time and 530
riel/kg in mid-November and was supposed to inaegsto December (date of harvest
of the red rice). Obviously, those who have to p#ytheir chemicals and manpower
have to sell part or totality of their productiontlae harvest time. But several farmers in
the area were still waiting to sell their produntiwhen we left the area at the end of
November.

Furthermore, the Company AQUIP started to work iéiimers for the early wet
season rice. They decided to work with farmers fim study area as they notice the
good yield results and the quality of the irrigatiwater distribution, at least for the
upstream users. Currently, only 8 farmers frBhum Kbal Por and on€hum O’Po
work with the Company. The Company agrees to watk more farmers for this crop,
but the joining has to be voluntary. Several fasneld us they were interested in
working with AQUIP but they were a little afraid ¢csuse the in-line transplanting
requires an important manpower. Nevertheless,pduigership can represent a positive
impact for the valorisation of the irrigation sysfe product (as AQUIP represents a
safe market with high price levels and providesaades of seeds and chemicals).

2.4.1.2.2 Early wet season rice with broadcasting

The sample of farmers surveyed for this systemuitgedow (only four people),
and reduces the representativeness of these results

An increasing number of water users apply this torador their early wet season
rice cropping. This practice is quite recent fas ttropping and has been used for only
one or two years now. Nevertheless it seems teakyrsuccessful in the downstream
villages: about 30 to 50 percent of the water u$ens the villages ofPhum Thnot
Chum and Rovaong and frokhum Srangkae are broadcasting their irrigated fields.
Several overlapped explanations have been givergiain this choice:
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- The broadcasting suppresses the important expeeslitin manpower
necessary for the pulling out and the transplantiimg view of this, it
decreases the losses in case of water shortageedndll the farmers
practising broadcasting for this crop were compignthat the irrigation
scheme did not provide them enough water for fiiis;

- Farmers need an important quantity of water atrduesplanting time. If they
do not receive this water on time, they have tetelhe transplanting, which
can have a negative impact on the final yieldsa¥aid that risk, farmers can
chose the broadcasting: even if they are still ddpat on the irrigation water
availability, broadcasted fields don’t require aany water volumes at one
precise time than transplanting. Broadcasting plesi more flexibility in
irrigation than transplanting and good reactivayfdce the problems of a bad
securing of water allocation.

Working calendar

The working calendar is quite the same, exceptatbgence of pulling out and
transplanting. Most of the farmers surveyed toldha this year, they waited the first
rainfalls to plough the second time, harrow and.sA# the farmers were not able to
give us the precise date of sowing (they only Ssiirt” or “mid-" or “end of” May and
June) it is difficult to say if the downstream fara broadcasted after the other farmers
sowed their nurseries. The harvest is done afterdays for the variety IR66.

Irrigation and water management

As we explained before, broadcasting provides nfiesebility in irrigation than
transplanting and good reactivity to face the peoid of a bad securing of water
allocation. In a global way, broadcasted fieldsuiegjless water than transplanted ones.
The quantity of fuel used for the irrigation of ohectare varies from 10 to 80 litres.
The young seedlings have to be irrigated everyys dahere is no rainfall. According
to farmers, small rainfalls meet the need of segdli In case of no rainfalls, the
broadcasted field has to be irrigated every ters dByit several downstream farmers
told us that they irrigated their broadcasted &etahly three times this year (because
they got enough rainfalls).

Inputs and intensification

Broadcasting avoids the use of manpower for tramjplg and also reduces the
consumption of fuel. Moreover, the farmers do nutréase the quantities of weed
killers and insecticides, as the pressure of wesdssinsect is not important during the
early wet season, but they seem to use more fersli(on average 260 kg of chemical
fertilizers per hectare and 10 to 60 ox cart oboig manure per hectare).

Yields and Production purpose

We did not notice significant differences betweba vields obtained with this
two systems. The average yield with broadcastirgjilisaround 4T per hectare, with a
minimum of 2.2 tons per hectare. The destinatiothefrice production is the same than
transplanting system.

Nevertheless, only one or two people are using phétice in the upstream
villages, as they consider they do not managedtupping method enough. Our point
of view is that since the upstream water userstdeel a particular risk of irrigation
water shortage, they do not want to incur a newctip@ The risk linked to the
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implementation of a new practice seemed higher tth@none linked to the water
shortage. Nevertheless, as a consequence of thd gesults obtained by the
downstream « broadcasters », the use of this tgeghnin the irrigation scheme can
develop in the upstream area. Indeed several farfmen the upstream villages told us
“Perhaps next year | will try to broadcast my eanigt season rice, because the people in Thnot
Chum and Rovaong who tried it got good yields grahsless money for manpowefFarmer

in PhumPo).

2.4.1.2.3 Lowland late wet season rice

The field management system of this crop is claseht traditional lowland
rainfed system. All the farmers are cropping tteelitional late maturity variety called
“red ricé€'.

Working calendar

All farmers are practising transplanting for theipp. Indeed, it allows them to
sow on small land before the harvest of early veatsen rice, and to transplant in the
main plot just after the harvest. The nursery @&gadoughed twice, harrowed once and
sowed in July, with the first heavy rainfalls. A aiinquantity of organic manure (about
2 ox carts) and urea (around 5 kg per hectareplam®d) can be spread on the nursery
during the second plough. The time of sowing isidlt according to the date foreseen
for the harvest of the early wet rice. Indeed, iglraafter the harvest, the field is
ploughed (once or twice according to the time add) and harrowed and the farmers
transplant the red rice seedlings. Thus the segsilne pulled out from the nursery and
transplanted 1 month and a half to 2 months afteirsy, in August-September.

About 4 months after the transplanting, the reeé i& harvested, in December-
January. According to the farmers interviewed, de&ay of one month undergone this
year during the early wet season rice will not hamg negative impact on the late wet
season rice production, athé rainfalls can last up to January, and if theagpstoo
early, we will try to get water from the pumpingt&in’.

Irrigation and water management

Usually, farmers do not use water from the irrigatscheme for the late wet
season rice. Besides, when we asked them aboufutidioning and the water
distribution of the irrigation scheme, they did maty anything about irrigation during
late wet season rice.

Nevertheless one part of the late wet season mddsfhave been irrigated in
2004. This year, the rainfall stopped during a Ipegiod (3 or 4 weeks) in October-
November. So the water users asked the entreprémstart the pumping machine. We
will come back to this point later, as it is thaisa of one conflict between the users and
the entrepreneur. Furthermore, when we leaved ritee ia November 2005, it did not
rain for two weeks and the water users startedsttuds among themselves and with the
entrepreneur when to start pumping if the rainfatia’t come soon.

As a consequence, there is a possibility of cometeary irrigation which secure
the crop, even if this late wet season irrigatiearss to be a cause of tension.

Inputs and intensification
Farmers do not spread organic manure for this bemause:
- The field has already been manured for the eartyseason rice;
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- It is too difficult to drive the ox cart in the fas at this time, as the soil is
soaked:;

- Farmers do not have enough organic manure toifertdll the cropping
cycles. They prefer to use it for the early wetssearice.

Concerning the chemical fertilizers, the quantitiepplied depend on the
destination of the production. Indeed, we obsertleat the quantities of chemical
fertilizers are generally higher when the rice @ fale than when it is for own
consumption. Moreover, only a few farmers are usititer chemicals such as weed
killers or insecticides.

Lastly, we observed a strong tendency to reducéitiee manpower for this crop,
especially when this rice is used for own consuamti

Yields and Production purpose

The average vyield for this crop, around 3 tonshmatare, is still higher than the
Cambodian average. Nevertheless, we registerethportiant variation in these yields:
from 0.8 to 4.3 tons per hectare. These variataoeshere again linked to the level of
intensification of the crop, itself influenced blget structural characteristics of the
production unit and the destination of the produrctibut also the access to water or the
soil quality.

2.4.1.3 Lowland rainfed rice cropping system

The field management system of this crop is quieedame than for the late wet
season rice: same rice variety (red rice), samekwwalendar, same level of
intensification, etc.

Nevertheless small differences are noticeable:

- The late wet season rice seems to have moressipigority on the rainfed rice,
which means that the quantities of fertilizers (ofeal as organic) can be conditioned
by the cash flow available after the late wet sepage fertilization.

- The fields used for rainfed rice are too far avirlayn the irrigation scheme: in
case of rainfall shortage, they can not be irridaféhis can explain the fact that rainfed
rice is the last one to be intensified: as it &sleecure than irrigated crops, farmers will
use inputs for irrigated crops first and then istgnrainfed crops according to the
resources (cash flow, fertilizers, etc...) available.
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YEAR 2005

FLOOD RECESSION RICE
WITH TRANSPLANTING

FLOOD RECESSION RICE
WITH BROADCASTING

EARLY WET SEASON RICE
WITH TRANSPLANTING

EARLY WET SEASON RICE
WITH BROADCASTING

RAINFED RICE

Quantity of seeds 50 to 300 80 to 200 32 to 300 (average 117 to 500 15 to 150 (average =
(kg/ha) =100) (average=300) 80)
Weed killer Yes Yes Rarely (3 farmers) No No
Average quantity of 0 0 20 ox carts 28 ox carts (~7 tonnes) 0to 29 ox carts
organic manure
(~5 tonnes
Average quantity of 75 to 200 160 to 300 67 to 250 190to 416 70 to 200 (average=

hemical fertili =200 109
¢ eml(ckg /hZ; Hizers (average= 160) (average ) (average = 170) (average =260) )
Average quantity of fuel 20to 100 60 to 130 11 to 180 10 to 83 (average = 43) 0
L/h =60
(Lha) (average=60) (average =10( (average = 3¢
Labour force for 15to 61 0 13t0 40 0 16 to 40
transplanting (man a day _ _ _
of work per ha) (average = 38) (average = 29) (average = 24)
Labour for harvesting 12 to 46 Mechanical harvester 14 to 66 12,5t0 17 19to 40
day of k
(man a ié)o work per (average = 32) (average= 34) (average = 25)
Yields (T/ha) 3,2t05,8 4t07 (average =5) 18to5 2,2510 6,2 19to4

(average = 4,4)

(average = 3,9)

(average = 4,4)

(average = 2,8)

Table N°4: Comparison of the inputs and yields usetbr the different rice cropping systems
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2.4.2 Other crops

The rice is the main crop which occupies the mairt pf the arable land. We did
not observe any other crop in the lowland area {hadther area was under the flood),
but the farmers are cropping several other culowat on small areas, around their
houses or at the village borders, mostly vegetafijesirds and beans), bindweed,
manioc and banana tree. All these cultivationsfareown consumption or occasional
sales to neighbours. One of the villagers interei@vold us that in this area, people
were rice croppers first, and they do not have tihe to take care of a garden or
orchards.

2.4.3 Animal husbandry

“The Cambodian animal husbandry could be definefibwnwords and at the risk of a
simplistic generalization as a “small scale” familyusbandry, tightly overlapped with the
vegetal crops, especially with rice cropping. Th@nsal productions are more in farmers’
hands than in breeders’ harfd@illot, forthcoming).

Animal husbandry takes up a secondary place fot nfake households from the
study area (regarding the inputs and the familpiine). There is an important diversity
of husbandry systems: cattle or buffalo’s husbangigs and ducks rearing, poultry
holding and fish breeding:

1) Cattle husbandry

In our study area the number of households who dwnere than 3 oxen and
cows is noticeably higher than in others areas afmfodia. It may be due to the
important production of rice straws (as most of fdmeners crop at least two rice crops
per year) and the sale of rice surpluses whiclwaltoreconstruct their flock. The main
breeds used in this area are thdafyand and the ‘Cambodian ok breeds or
crossbreeding between these two breeds.

Cattle husbandry has three main functions: field wek, organic manure and
savings.

- The supply of oxen traction is one of the main furtons of cattle husbandry
Most of the families are breeding one or two oxem field work (ploughing,
harrowing) and transportation. Indeed, the majooitthe farmers are still ploughing
with draft-oxen, at least for the sowing area. peeple who do not have oxen are, on
the one hand people who are in a “decapitalisatmotess (who had to sell part of
their land and have generally small arable land);tlee other hand people in a
capitalization process, who have sold their oxed aorchased &oyoun (motor
cultivator). Some families have three to four oxem rent them to other people to
plough (60 000 riel/ha) and harrow (20 000 riel/lhpir fields and even for
transportation. But owners of draft-oxen rarelytrérem more than 2 or 3 times per
year, because they have to do the work themseha# gakes too much time.

- The organic manure produced by cattle is very impaant for the farmers,
as it makes up an important part of the fertilsatdf rainfed lands, particularly for the
sowing area. Farmers collect dung in the sheltdraanthe daily stalling place and put
in on a dung heap. Some farmers also place itaritole dug behind their house.

- Cattle husbandry also constitutes important savingswhich can easily be
mobilized in case of needs (mostly in case of diseto pay hospital fees).
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Moreover, most of the families breeding oxen alseehsome cowsThe cows
are firstly bred for the renewal of the draft oxen team. Indeed the Cambodian
peoples do not consume the fresh milk. We did ne¢tnany breeders who milked his
cows. All the milk is left to the calves. The aage number of cows per household is
one to three, but some families (about 10 pergét) have more than 7 cows. These
families have more manpower than the others to takke of the cattle. Most of the
farmers interviewed told us that with more tharo®/g and oxen, it starts to be difficult
to watch and feed them.

Cambodian cattle husbandry system is low intengitie little inputs, apart from
manpower. When the flooding area is dry, from Maytly-August, the animals graze
all day long in this area. Most of the time, thed®es consist of one or two children
from family. Out of this period, the animals stagxhto the house because all the fields
are occupied (by water in the flooded area andaroes in the lowland plots). At this
period, they receive dry rice straws from the fgmite production, and green grass
daily cut along the road, the plot bounders andhm fields, by one member of the
family. This last point is the most restrictive, @soted by almost all the herders, as it is
very difficult to find enough grass every day, parfarly at the end of the wet season.

Some herders are leading their flock in the lowlamda after the wet season
harvest, but there is not much to graze, sincthalfarmers cut the rice straws for their
own consumption (for their own flock feeding or barn in their field). During the
night, the cattle are put into their shelter, nafghe time situated under the houses built
on piles. The shelter is usually closed with a nudsgnet to protect animals from
diseases passed on by mosquitoes.

The oxen are usually castrated. The cows can beredwnaturally in the grazing
area, by young bulls, or by hiring a breeding Inalin another villager. The price of one
covering is between 2 and 8 $ according to thelimeléds. The cows are calving for the
first time at the age of 3 to 4 years. The intebhetiveen two calvings is one year and a
half. The young calves are either sailed to mensh@middlemen from Phnom Penh or
Vietnam) or local farmers (from 170 to 240 $ fored® years old bullocks, from 190 to
360$ for one three years old heifer) or kept fer thnewal of the flocCf. diagram of
demographic functioning annex. 7

The cows are scrapped at the age of 10, after adtved 5 to 6 times. The old
cows and oxen are sold at the age of ten to sladghises (middlemen come in the
villages). The prices vary from 140$ for one refethtow to 280$ for one ox.

The owning of one or more cows can also provideasdary income thanks to
the sale of heifers or bull calves:
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To illustrate the added value of this activity, are going to present the examy
of economical results of one farmer holding twoftdaen and one cow. To see |
sketch of demographic functioning of the flockapéesee in Annex.

Calculation of the gross income:

-Number of heifer sold at the age of 2 years: (hédyear
-price of sale =1 000 000 riel

- Number of bull calves sold at the age of 3 ye@r87 per year
- Price of sale = 800 000 riel

- Number of old cows sold to the slaughterhousthetage of 11 years: 0.14 p
year

- Price of sale = 600 000 riel

- Number of old oxen sold to the slaughterhousthatage of 3 years: 0.28 p
year

- Price of sale = 600 000 riel

In addition to these incomes, we have to notice iimportance of the additiona
benefits of the field work of the draft oxen andefproduction of organic manure.
The cost for renting draft oxen for ploughing (iné) and harrowing (2 times) orn
hectare is 150 000 riel. The farmer have to ploagk harrow his field (4 hectares
one year), so his draft oxen allow him to save @ @00 riel.

We manage to asses neither the quantity of orgawaicure produced by this flock n
the economic value of this organic manure.

- Total gross income =1 018 000 riel = 245 US$

The cattle is feed only by grazing, with green grast from the fields and ric
straws which are not used for other activity ané aot sold Feeding activity is costl
in manpower so we should count the opportunity cbstanpower:

- 1 person every full day during 3 months and & fal grazing (often a child o
old people)

- 1 hour every morning the rest of the year tograss.

Nevertheless, as the labour is most of the time dgnchildren or old people w
are not able to do other paid activity we did notint it in our calculation.

- Added value = 245 US$

Dle
he

e
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Box N° 2: Example of added value obtained with calit husbandry system

2) Buffaloes husbandry

Several families living in the villages along thedded area (O’Po and Kbal Por)
are breeding buffaloes instead of cattle. The usktlae flock management are quite the

same, except that the buffalo’s females can be aseltaft animal just as well as ma

les

are. But it is difficult to breed them far from tHeoded area as they request to stay in

water part of the day, particularly during the dsason. The sales price is also a li

ttle

bit different (240 $ for a 3 years old female amduad 200$ for a 3 years old male).
The interval between two calvings is also differdhis not often that buffalo females

calve more than 1 time in three ye@@f. diagram of demographic functioning, Ann
N°7)
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3) Pig farming

The pig farming allows a good development of the ¢& sub-products The pig
farming is particularly dynamic in Cambodia and tregional livestock has exceeded
2.5 millions in 1998, that is to say 1.6 pigs peusehold. (Pillot, forthcoming)

More and more families are rearing pigs in our gtacea. Most of the families
start by purchasing one or two piglets from thesrghbours for fattening. If they get
good results, they will try again and increasertbmber of pigs. Nevertheless, several
farmers told us that they tried once or twice he pigs got sick or died and they
stopped this production. Some families (around &0vilage) are rearing big pig herds
(more than 10 animals). They are mostly familieshenough manpower to take care of
the animals, and sufficient financial resources, the food requests important
expenditures.

In fact, there are two pigs’ management systemghvhan be combined into a
same unit of production:

Borning system

One household can keep one to three sows for thedection. Sows are
purchased at the age of 6 months and reach theitpattithe age of 7 to 8 months. At
it first drop, one sow gives 5 to 6 piglets. Thismber will increase with the age of the
sow, up to 10 or 12 piglets per drop. One sow dae birth two times a year. The
piglets are sold at the age of 1 month and a baltkly weaned, to other villagers or to
middleman who will sell them in Takeo or Phnom P€eRie sales price varies from 12
to 30 $ per piglet, according to the breed andiatbight.

The feeding practices are variable. The majorityhef farmers interviewed feed
their sows with rice soup (around 1.5 to 2 kg ofledi rice per sow per day), bran
(around 2 kg per day) and water bindweed. Ricetaad come from the surpluses, if
any, of the on-farm production, or are purchasethfthe rice miller or at markets The
water bindweed grows in almost any pond, river lbarmel during the wet season.
Several farmers are “cropping” it in their familgnpd, behind their house, or even in the
irrigation channels during the late wet season. &brmeeders prefer to purchase it from
other villagers (about 100 riel per armful).

Sows are usually sold at the age of 3 years (withveerage weight of 100 kg), for
their meat, at the price of 70 to 100 US$ riel im@ndred kg alive.

Several farmers are also keeping one boar in dadéire out its services. One
covering has to be paid from 2.5 to 3 $, accordinthe breed of the boar. The feeding
practices are the same than for the sow (same rattinsame quantities). Just like the
sow, the boar reaches its sexual maturity at tieecdgy months and is usually sold at
the age of 3 with a weight of about 100 kg.
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Fattening system

Pig breeders purchase 1 month old piglets fromrothikagers who breed sows
(15% to 30%$ per piglet), mostly just after sellinther 5 month old pigs or his rice
harvest. The average number of piglets per farsilimio. But this number is likely to
increase as the technical performances of the ereéprove.

The piglets can roam free around the houses, attbehed close to the house or
be installed in small shelter constructed by thené&a. The feed intake is composed of
rice soup (about 0,5 kg per piglet per day), brmo(t 0,5 kg) and water bindweed.
Several farmers interviewed told us they never hiaygurchase rice for their pigs: they
only use the on-farm rice production. Some farns¢ast to use special fattening food
they purchase in Takeo or in the small shops iestah the villages. One to three bags
of 50 kg (about 20$ per bag) are used for onerfaitecycle of 5 piglets, by being
mixed with the usual feed intake.

Usually the fattening cycle is stopped when thes pegached the weight of 100 kg.
Then the pigs are sold to other villagers or menthaoming in the village or directly in
the Takeo market. The performances of these fatjesystems are variable, according
to the feed intake and the health care providetheSpiglets can reach 90 kg at the age
of 6 months, although other will reach only 50 kgttee same age. In several cases,
farmers will not finish the fattening cycle and Mgkl their piglets at the weight of 40
or 50 kg, because they need cash.

The profitability of this activity can be questi@hdndeed, the gross income does
not always allow to cover the intermediate expenasshe expenditures for the food
are particularly high:

To illustrate the added value of this activity, \aee going to present th
economical results of one farmer fattening two gtigl

[¢)

Calculation of the gross income:

- Age and weight at the sale time: 5 months, 5@gpmlet
- Price of sale = 4000 riel/ kg

- Gross Income = 400 000 riel =96 $

Calculation of the intermediate expenses:

- Price of purchase = 22$ per 1 month year old @ig|

- Expenditures for piglets purchase = 44%

- Q of food = 0.5 kg milled rice (IR66) + 2 kg batnwater bindweed every day
for the two piglets

Price of rice = 1000 riel/kg; price of barn = 600el/kg; water bindweed from
family pond - Expenditures for food= 204 000 riel = 50%

- Expenditures for medicine = 10 000 riel = 2.5%

-2 Intermediate expenses for fattening two pigletsitig 4 months = 96.5%

- Added value = -0,5 $!!!

Box N°3: Example of calculation of a piglet fattemg system

In the absolute, the added value of this fattesiygtem is negative. But most of
the time, the farmers do not purchase the rice: éne using the on-farm production. In
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that sensethe fattening of pigs may be seen as a method oflegdsation of the rice
product: instead of sailing his rice at the price of 480 per kg, that is to say less than
half the price of the milled rice at the markeg\ttprefer to feed pigs with this rice. This
way, the expenditures for food go down to 43$ dredadded value becomes positive.

Furthermore,even it is not necessarily profitable in terms of énefits, the
fattening of pigs constitutes a way to save moneyhich can be mobilized easilyin
case someone from the family falls sick or to pag part of the rice cropping expenses.
Pigs’ dung may also be used as organic manurerhyefa. Pigs dung is usually put on
the cattle dung heap. We did not manage to evalhatequantity of organic manure
produced by pigs.

Last, several farmers who fatten or bread pigs akwy out a rice distillery
activity (see section 2.4.4.7)). The rice must beduto feed pigs. This practice has a
double interest for the farmer: it allows to in@edhe value of the milled rice (used a
first time for distilling and a second time to fepjs) and to provide better food for

pigs.
4) Poultry holding

The majority of the rural households are holdinme@oultries. This is generally
small scale extensive systems: villagers own fovéen chickens and ducks which are
roaming free around the house and do not get aegiapcare, except some seeds. As
the economic impact of this activity did not seesrhtive a significant impact on the
household, we did not interview farmers on thispoi

Nevertheless, some farmers from the area have imguieed bigger and more
specialized poultry rearing, mostly with ducks. \id not meet any farmers rearing
more than 10 chickens, as it seems that chickensudfering and dying from too many
diseases.

5) Ducks rearing

The ducks are essentially reared for the produafoduck eggs. These eggs are
particularly popular in Cambodia, more than herggse Cambodian people are very
fond of “embryonic eggs” produced with duck eggse Wave to add that Takeo is one
of the Cambodian Province where rearing of ducklesmost developed.

Five to ten families per village are rearing duckigh bands of 200 to 600 ducks.
This activity mobilizes a lot of manpower, as orergon has to drive and take care of
the animals all day long, the whole year around.

This activity is governed by the rhythm of the fiisoand the rice cropping (cf.
graph N° 2).
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Graph N°2: Work calendar of a ducks rearing system

Indeed, the ducks do not find enough food in tltopped fields (they do not have
access to the rice fields after rice earring) anthe lake while the water is deep. The
best period is the flood recession. As a conseagyehe breeder purchases a first small
band (from 100 to 300 heads) of 2 to 4 months alcklings in April. The ducklings are
purchased from merchants from Takeo city, at theepof 1.2 $ per 4 months old
duckling.

The ducklings are driven by the breeders in thgation channels and the fields
during the day. They can “graze” in the rice figlddere they find insects, weeds and
molluscs, until the earring. Every night they reeeiice cooked by the breeder (around
50 kg of milled rice has to be cooked for a bandB@® ducklings). When the water
level in the flood area starts to drop (in Decemlmruary), the breeder purchases a
new band of ducks and double the size of his flobke new ducks are usually
purchased at the age of 6 to 8 months, at the pfice5 to 2 $ per duck. The total
cooked rice intake is also doubled. From this tupeto the end of the flood recession
(April-May) the ducks are also fed in the lack. Digrthis period the diet of the ducks is
particularly rich.

The ducks start to lay eggs at the age of 6 monthey get enough food.
According to the breeders, with a band of 300 6 tim®wld ducks , they get about 80
eggs per day. This number increase progressivelyoup50 eggs per day. When
breeders purchase an additional band of 300 duedss & months old, the number of
eggs laid each day increases to up to 350 eggdgyetthanks to the rise of the number
of ducks, but also the improvement of their diet.

These eggs are collected by the breeders andsobgitchants coming regularly,
every 3 or 4 days, from Takeo. Small amount of emgsalso sold to other villagers.
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Prices of purchase vary from 6.5% to 8.4$ a hundfée higher prices are kept until
November and decrease quickly after the start efflibod recession. At the end of a
rearing cycle, in April, all the ducks are soldnb@rchants from Takeo, at the price of
6000 riel per head.

The ducklings are vaccinate at the time of purch@$efor 100 heads), but the
breeders don’t know for which disease they havenbeeculated. They also provide
them with some treatments, mostly against diarrhdieat they incorporate into the
food. Globally, we noticed that the breeders did kmmw clearly which medicine they
were giving their animals. One of them told us that was giving some treatment
against intestinal parasites. When asked to she®wha medicine he brought us a
powder used for rehydration in case of diarrho¢groves the gap existing in the
animals’ health undertaking. Nevertheless, accgrdinthe breeders, the death rate is
less than 5 %.

We did not manage to determine the added valuisfréaring system. Indeed,
the economical data provided by the 2 breederseged did not allowed to obtain a
reliable economic analysis. However, this kind ofi\aty provides a regular income
throughout the year. Nevertheless, this breedirgiesy implies an important initial
investment to purchase the first band of ducks a2d5$ for a band of 200 heads).
Moreover, there is an important risk due to the erous diseases which may affect the
ducks. The breeders surveyed also complained aheutisk of low rate of eggs laying.
Indeed, because of diseases or diet problems,yithmppen that the ducks do not lay
enough eggs to cover the initial investment.

6) Fish breeding

Many households own one pond which has been dumpdbé¢heir house. These
ponds are traditionally used as drinking watertl@ir animals, to crop water bindweeds
and to breed fishes. In the majority of househdidbes are bred for the family’s own
consumption: they purchase small amounts of sn&ldt the start of the rainy season,
feed them with the left-over rice and bran andileatn according to their needs.

Some villagers started more important and intemgifish breeding. These new
fish breeders are essentially rice millers or “bigfid owners (more than 3 ha) which
can feed their fishes with big amounts of bran.

We did not carry out detailed interviews on thegsteams and are unable to be
more specific regarding their economical perforneanBut their numbers seem to
increase, most probably to face the decline inrigin the flooded area.

2.4.4 The off-farm activities

The villagers from our study area can also practeeeral off-farm activities:
1) Factory workers

Many people are leaving the area occasionally o& kor a job in the factories,
mainly textile factories, located in the south ¢&finBm Penh. These are mostly young
people from families owning small land or in nedctash (to purchase chemicals, pay
hired manpower, etc.). According to the local atities, it concerns about 30 people
per village. This kind of “migration” is well org&@ed as cars or trucks are driving
regularly back and forth between the village aral féctory area. Factory workers can
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earn up to 70 $ per month. They are often stayiitly & relative or a friend living in
Phnom Penh. Nevertheless, this kind of job is rigkyhe sense that it is difficult to get
monthly contracts. Workers often get only weekintcacts and are never sure they will
keep the job and earn 70 $ per month. Moreovey, fiame more expenses than those
who stay in villages (at least for transportatid®$ for around-trip journey).

2) Daily Farm workers

Several villagers are working as farm workers ftiheo villagers, mostly for
pulling out, transplanting and harvesting. The favork is paid daily. The price for one
day of work depends on the activity and the farméasmers who need labour force ask
their relatives and friends first in the early magand, if they need more people, go
around the village to offer work to other villagers

Some farmers are providing some food to the workadspay 1000 riel less than
without food. Some jobs (particularly pulling oate paid by the piece. The prices for
the year 2005 were:

Pulling out 2000 riel/40 bundles of seedlings

Transplanting 5000 riel/day with food

6000 riel/day without food

Harvesting 5000 riel/day with food

6000 riel/day without food

Transportation 7000 riel/day

Threshing 9000 riel/day

Table N° 5: payment for the different farm work in 2005

The payment asked for this kind of work increaseere year (in 2004 the
payment for harvesting and transplanting was 5@f(er day without food).

Many farmers (about 60% of the people interviewed® working as daily
agricultural labourer in order to increase the fgnmcome or to finance inputs for rice
cropping. They are hiring their labour force wheorkvin their fields is done. But this
activity seems to be occasional: one farmer toltl @® not work more than 10 days for
each cropping cyclfe Some other people (about 10% of the peoplenvigered) who
do not own land or not enough land to ensure fammssty, have to work as often as
possible in order to finance their agricultural utgpand even to purchase rice to feed
their family Even by working every day, farm worartdly allows to earn more than 30$
a month.

3) Horse transportation

Some farmers (about 4 per village) are working @sdrcart drivers. They have
to purchase one cart with pneumatic tires (60 080) and one small horse (about
1 000 000 riel). One horse may work 3 to 5 yearsrbast of the drivers prefer to
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change every year (he loses 10 000 to 20 000 deh d@ime). Indeed, horses are
suffering from this hard work. They are fed witbaisoup, bran and banana trees.

Horse drivers are transporting goods and peopledan villages and Takeo city.
They are doing the trip twice a day. Some of théop sheir activities to do the main
field work (ploughing, transplanting, harvestingc.g This work is only practiced by
men. We did not get enough reliable informatiomsses the economical results of this
activity.

4) Fishery

This activity, which was widespread and constitypedt of the family’s income
for several villagers a decade ago, suffers cugrérm a strong decline. Fishing in the
flood area hardly allows to feed a family. Few &share still selling their catch to other
villagers. According to them, fishing is often ysika the sense that they are never sure
to get a good catch to cover the fuel expensesn Bve ones qualified as the “best
fishermen in the area” were not able to earn nitwae L00$ per year.

5) Small shopkeepers

There are numerous small shopkeepers in each eillagpout 10 to 20 per
village). They sell bare necessities, fuel, and etomes chemicals products and
medicines.

There are also many villagers who sell some pred(iisth, water lily, vegetables,
bindweed, etc) more or less regularly. These prisdwan come from their own
production (for example a small plot of gourd behihe house, duck or hen eggs, home
made cakes), their picking (water lily, bind weed)their catch (fish). These kind of
products may be sold daily, by those who are indnefecash (particularly landless
people or people who do not own enough land) tourensice for the family’s
consumption. Other people sell it in case of pusicheed of cash (for example to pay
manpower or inputs for rice). The economical impatthese small business activities
has not been assessed.

6) Rice factories

There are three rice factories in the irrigatiohesne area. They started their
activity during the nineties. Currently they arerling with regular customers from
Provinces of Kompong Speu, Kampot and from PhnomhP&hey also sell part of
their production to Vietnamese middlemen.

It was difficult to collect data from rice milleoncerning the prices and quantity
of rice they are dealing with every year. Neverlslthe one qualified by villagers as
the “bigger rice miller of the commune” told us thnee sells from 800 to 1500 tons of
milled rice per year. As much as possible, theylecblpaddy from farmers of the
district, but they sometimes purchase rice fromeptbrovinces’'middlemen. Farmers
from the Traeng district can deliver their prodantithemselves directly to the rice
miller, if they have access to means of transfdrey can also sell it to the rice millers’
trucks which go around the villages purchase theduction. When a farmer sells his
production to the trucks, he receives 20 riel Ipss kg than those who deliver it
themselves to rice millers.

Rice millers purchase paddy rice and sell mostlijeshirice to their customers.
Vietnamese customers also purchase rice, branwasid h
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The products obtained by milling one ton of rice:ar

PRODUCTS OBTAINED RED RICE SALE PRICE IR 66 SALE PRICE
(OCTOBER2005) (oCcTOBER2005)
lr\iflggt)?d rice (*white” | 640 kg 1 100 riel/kg | 600 kg 980 riel/kg
Bran 100 kg 600 riel/kg 150 kg 600 riel/kg
Husk 200 kg ~50 riel/kg 200 kg ~50 riel/kg
Broken rice 60 kg 800 riel/kg 50 kg 800 riel/kg

Table N° 6: products obtained by milling one ton opaddy sales price of these products on market

As shown by this table, bran represents an impbtigsproduct of rice milling,
which has a high economic value. In the past, nukers were used to sell bran to
farmers: when they sold their production, they tmgay 400 riel per kg bran to get it
back. Currently, rice millers told us that theymiut sell bran to farmers: those who sell
paddy to them do not ask for the bran. When theyptwa use the bran of their
production farmers hire the service of villagersovawn a small “rice-mill”.

Moreover, the three rice millers from our studyrtetd to diversify their activity.
All of them are fattening pigs or breeding fish.eyhfeed their animals with a high
quantity of their bran production. Two of them haaiso a small business in their
village where they sell bare necessities, fuelpgbals products and medicines.

One of them told us that many people borrow smaibants of cash (about
100 000 riel) from him. These small loans haved@ay off after 4 months, most of the
time by rice: the 100 000 riel are paid off by retethe market sale price (for example
450 riel per kg of paddy) and 100 kg have to besgifor interest (that represents an
amount of 45 000 riel for a loan of 100 000 rid@ut he told us that he reduced this
activity and currently borrows only to faithful faers (those who sell their production
to him every year).

7) Small distillery of rice alcohol

Some farmers (we did not get the number of farndésslling) distil rice into
alcohol. This practice constitutes a good way twaase the value of rice milling by-
products. 25 kg of milled rice (mixture of red riaad IR) mixed with one kg of yeast
allow to produce 30 L of alcohol. For heating theeythey use rice husk (about 3 bags
for 25 kg of rice; one bag cost about 300 riel)e Tite wort (“modt de riz”) obtained (3
buckets) can be used to feed pigs (according tddimer interviewed, the rice wort
obtained with 25 kg or milled rice allows him taete6 piglets during 3 days). The rice
alcohol produced is sold to other villagers or iddtemen from Takeo or other cities.
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To illustrate the added value of this activity, \mee going to present th
economical results of one farmer distilling 25 Kgrolled rice every two days:

Calculation of the gross income:

- Number of litres of alcohol produced: 30 L/day;/SL/year

- Price of sale =900 riel/L

Moreover, the rice wort is used to feed the pigsl aeplace the milled rice
traditionally given to pigs. As the three buckeitained allow to feed 6 piglets during| 3
days and as the traditional milled rice intake |§ @g/day/ 2 piglets we can add:

- Equivalent in milled rice per year = 365 kg/year

- Price for one kg of milled rice = 1000 riel

14

- Gross Income = 1275 $/year
Calculation of the intermediate expenses:

- Quantity of milled rice = 25 kg/day = 4562 kg/yea
- Price of milled rice = 1000 riel/kg

- Expenditures for milled rice purchase = 1099%
- Quantity of rice husk = 3 bags/day = 550/year

- Price of rice husk = 300 riel/bag

- Expenditures for rice husk = 40$

- Quantity of yeast = 1 kg/day = 182 kg/year

- Price of yeast = 2 500 riel/kg

- Expenditures for yeast = 109%

-2 Intermediate expenses = 1248%

- Added value = 27$/year

Box N° 4: Example of added value obtained by a smalistillery of rice alcohol

The economical added value obtained is small. Negkyss this activity is
interesting for the household as it provides a goay of valorisation of the milled rice
produced on the farm. It also allows to get smaibant of cash through the year and
provides a better feeding for pigs than traditianéled rice.

8) Hire of agricultural equipment

Some farmers have invested in the purchase of wgnial equipment such as
koyoun,husking machine or threshing machine, which they te other farmers from
the area.

The “husking engine” has been present in the aveatff least a decade. About
10% of the households own one. The purchase poica hiew one is about 800 $. One
farmer explain to us his milling business$:Mill rice particularly for my relatives and
neighbours. By milling 50 kg of paddy, one getsudkbts of milled rice and 10 kg of
bran. If people want to take bran, they have to @@ riel per bucket. But if they( let)
(leave?) it to me, they do not have to pay. Moshef people prefer to( let) me the bran
instead of paying." These small-scale rice millers often keep brantarsk and can use
it for fattening pigs or producing rice alcohol.
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In the last few years, new agricultural equipmesd been purchased by farmers
to hire it to other farmers: the thresher. Cursenfl or 6 farmers per village own a
thresher. The purchase cost for a small new oakast 1700 $.

We did not collect enough data regarding thesenlesses to assess the income
they can provide to households practicing them.exideless you want to stress on the
importance of these off-farm activitie&lmost all the farmers from our study area
practice one or several activities in addition to ice cultivation, whatever their land
or manpower. These activities have several gdals, for most of the farmers
surveyed they are practiced, at least partly, to fiance inputs for rice cropping
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2.5 ECONOMICAL ANALYSIS

This part aims at determining the economical interst of the studied
irrigation system for the water users First, we will compare the economical results of
the irrigated crops with the other rice coppingteyss carried out in the study area.
Then we will assess the place of the irrigated €ropthe household incomes of the
water users.

2.5.1 Economical results of the different rice crop ping systems

We did not observe any significant correlation kbedw the farmers’ means of
production We did not observe any significant datien between the farmers’ means
of production, the level of intensification of theopping systems and their agro-
economical results. Indeed, agro-economical resuisnfluenced by many parameters
which may interact with each other. We did not gebugh data and time to carry out
that kind of analysis. Nevertheless, we observedifstant differences between the
level of intensification and the economical resoltshe different rice cropping systems
carried out in our study area. The analysis ofdldifferences appeared to us as a good
tool to assess the economical interest of theatiog for the water users: is the level of
intensification higher than for the other crops?atébout the added value?

In order to answer these questions, we are nowggamirpresent the economical
results obtained for one hectare of each rice ¢ngpgystem.

2.5.1.1 rice prices

The prices of rice vary according to the variety #me period of sale.

On one hand the different varieties cropped instinely area did not get the same
price. Indeed, the late maturity varieties (rea)iget most of the time, higher prices
than early maturity varieties. Indeed in 2005, gmee for red rice varied from 550
riel/kg in January up to 650 in October. For eamgturity varieties prices vary from
450 riel/ha up to 600 riel/ha

On the other hand the price increases before dineehkt, as the rice miller and
middlemen start to ask for rice although thereasoffer. Moreover many farmers do
not have enough rice in reserve to feed their famp to the harvest and have to
purchase milled rice. On the contrary, prices desgesuddenly after the harvest.
Indeed, this year the price paid to farmers foirthed rice paddy was expected to vary
from 500 riel per hectare from July (price decreasdter the harvest of IR66) to
October up to 700 riel per hectare in November @adember, before the harvest. The
ability for farmers to wait a few months after haest to sell their production allows
them to increase the added value of their prodactio

It seems to us important to point out that ther@asfarmers’ organisation for
selling rice. Indeed each farmer trades his pradndndividually, directly with rice
millers or with middlemen. However, a farmers’ angation would allow to have a
stronger position to discuss the prices with rickens and middlemen.
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2.5.1.2 Work opportunity cost

In the following part, we are going to present g@®nomical results of the rice
systems. In that sense we will have to calculageetkpenses, including the payment of
manpower. We counted the daily payment of the famihnpower in the same way
than for the hired manpower. Indeed, we assessedvtink opportunity cost at about
5500 riel/day, the same amount than the usual daily paymeriaifar work.

We counted that factory work hardly allowed to earare than 40%/per month,
that means 5 500 riel/day. Nevertheless, this assas has to be used carefully as the
added value of several on-farm and off-farm agésitbhave not been determined.

2.5.1.3 Comparison of the economical results of the different rice
cultivation systems

This table has been realized from the data colectaring our individual
interviews. We used 10 interviews for flood recessrice with transplanting, 4 for
flood recession rice with broadcasting, 17 foryearkt season rice with transplanting, 4
for early wet season rice with broadcasting, 14dte wet season rice and 9 for rainfed
rice.

These data have to be used carefully. Indeed, wbrge amounts are presented
here toillustrate the strong tendencies which characterizehe systems in order to
compare each other Nevertheless, we have to keep in mind that theyaly averages
and that the real practices and results for eambping system presented here vary a lot.
Moreover, we did not have time to survey more thameople for broadcasted fields.
This small number reduces the relevance of thedataerning this system.
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AVERAGE FLOOD RECESSION RICE EARLY WET SEASON RICE SFIE_AA;—OEI\\INFE-I(—:E RAINFED RICE
(STANDARD DEVIATION) (2005) (2005) (2004) (2005)
TRANSPLANTING | BROADCASTING | TRANSPLANTING | BROADCASTING | TRANSPLANTING | TRANSPLANTING
(1) 2 3 4 ®) (6)
rice varieties IR66 IR66 IR66 IR66 red rice red rice
INTERMEDIATE EXPENDITURES
total expenditure fokoyounor 33750 ) 23 375 105 588 30615 13 333,33
oxen(riel/ha) (65 286) (99 643) (40 000)
5496 22916
expenditures for seeds (riel/ha) ) - (9520) (9520) - -
Expenditures for chemical fertilizer 204 433 323 229 262 295 364 056 920 448 145042
(rielha) (82 176) (©04471) | (163230) (79 900)
71500 5155 8750
expenditures for weed killer (riels/ha)| 9722 (88 218) (13 641) (8196) 11551 -
43 167 22 245
Expenditures other chemicals (riels/hg) 19 071 (51165) (20 646) 10000 5667 -
Expenditure for pulling seedling out 18 452 ; 84 444 ) ) )
manpower (riel/ha) (36 755)
total expenditures for 199 429 i 159 528 92 231 135943
transplanting(riel/ha) (48 529) (44 630)
78 889 120 209 201 372 126 165
total expenditures for harvest(rielha)| 149460 | 41700) | 70456) | (71327 | 1084 | sp50)
290 000 148 597 151 952
Expenditure for pumping (riel/ha) 140 845 (88 057) (150 712) (130 599) 13 200 -
water fee (riel/ha) - - 160 000 160 000 - -
151 375 83789 110 340 90 096
Expenditures for threshing (riel/ha) 108 185 (47 353) (46 329) 59 405 (32 900)
transportation (riel/ha) 45048 49722 14000
INTERMADIATE EXPENSES 958 160 1075134
_ 920 395 (144 595) (258 516) 1184 699 577752 510 580
(riel/ha)
INTERMADIATE EXPENSES 222 231 259 285 139 123
($/ha)
GROSS INCOME
5167 4155 4413 2890
Paddy yield (kg/ha) 4462 (2.323) (1094) (1853) 3091 (580)
458 528 522
sale price (riel/kg) 479 (15) 27) (15) 600 600
Gross income (riel/ha) 2135067 | 2363750 | 2193840 | 5303585 | 1854600 | 1734000
1405590
Added value (riel) 1214672 (608 225) 1118 706 1118 887 1276 848 1223 419
339 270 270 295
Added value ($) 325 (147) (149) (196) 308 (62)

Table N° 7: comparison of the economical results dhe different rice cropping systems (to get the
individual results of the water users interviewedplease see in Annex 8 to 13)
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2.5.1.3.1 Intermediate expenses and level of intensification
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Graph N°3: Comparison of the expenses for the diffent rice cropping systems (cf. annex 14 to get

the detail)

The analysis of this graph provides us interesiifigrmation regarding the level
of intensification of the different rice cultivahsystems. First, we can see that the early
wet season rice crops are the more intensive otfes:total expenses are double than
the expenditures for late wet season and rainfag] but they stay close to those done
for flood recession rice. Moreover, we can obsdh& same tendency for early wet
season and flood recession rice: the expensesliout force are two times less with
broadcasting than with transplanting. On the copntrtne expenses for chemicals are
higher for broadcasted fields.

Interesting information provided by this graph cems the expenses for water
that we are going to resume in the following table:

% of total expenditures allocated to
the purchase of fuel

% of total expenditures allocated to
the water fee

% of total expenditures allocated to
irrigation

FLOOD
RECESSION
RICE
(RANSPLANTING

1)

15%

15%

FLOOD
RECESSION
RICE
BROADCASTING

&)

30%

30%

EARLY WET
SEASON RICE

TRANSPLANTING
©)
14%

15%

29%

EARLY WET
SEASON RICE
BROADCASTING

Q)

13%

14%

17%

LATE WET
SEASON RICE

®)

2%

RAINFED RICE
TRANSPLANTING

)

Table N° 8: Percentage of expenses allocated toigation in the different rice cropping system

Farmers from our study area spend money for watdwo cropping systems:
flood recession rice and early wet season riceflbod recession rice, the expenditures
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for the fuel represent (around 50$% per hectare)uartgr to a third of the total
expenditures for this cropping system with transpiey. For early wet season, the
water expenses are divided between the water féah@nfuel for individual pumping.
The cost in fuel is about 100 000 riel (36%) foedrectare, which is close to double the
price of irrigation, as the water fee is 160 0@ (83$). The expenditures for irrigation
(water fee + fuel) represent a little bit more tlzaquarter of the total expenses for this
crop. These irrigation expenses represent betwedhird and a half of the total
expenses realized for the traditional rainfed keepping. Farmers spend as much
money for irrigation in flood recession rice as inearly wet season riceThis may be

a positive point for the payment of the irrigatischeme water fee. Indeed farmers are
already used to spend money to purchase fuel éadflrecession ricelhis “habit”
may allow them to understand and agree with the payent of the water fee

According to the data presented here, the broaeltdstlds consume as much
water as the transplanted ones during the early sgason. Nevertheless, several
farmers told us that they used less water sincg threadcasted. Indeed farmers
consume high quantities of water at the transpigntime. These assumptions are
confirmed by the observations and studies doneanynirrigation systems: broadcasted
fields usually request less irrigation water themsplanted ones. These contradictions
may be explained by the small number of intervieasied out for broadcasted fields.
The farmers interviewed may have underestimateid ¢xpenses or their fields may be
distant from the channels which increase the pugpost.

As explained before, some farmers received waten fthe pumping station to
irrigate their fields during the late wet seaso®4£0It would have been interesting to
analyse the impact of this supplementary irrigattonthe agro-economical results of
water users. Nevertheless, the allocation of waterthe water fee payment for this late
wet season irrigation are causes of tension betwreemsers and the contractds a
consequence we did not manage to get reliablenr#tion concerning the economical
impact of this irrigation.

2.5.1.3.2 Economical results

600
—

500
400

B intermediate expenses
300 .

0O Gross income
200 0O Added value
100

2 3 4 5 6

Graph N° 4: comparison of the economical results dhe different rice cropping systems

First we can notice that added values of flood ssiom systems are the highest
ones, and those of early wet season the smallest dievertheless there are no strong
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differences between the added values obtainedh&different cropping systems which
go from 270 to 339 $/ha.

Moreover, the irrigation allows to produce two ric®ps during the wet season
rice. Nevertheless, the implementation of this newwpping system is subject to
conditions. Indeed, to go from one (rainfed riag@}wo rice crops (early and late wet
season rice) implies that the farmers are abl@pémd enough time and inputs. The two
rice crops imply to spend three times more monew tfor traditional rainfed rice. It
may be difficult for those who have to practice-faffm activities (particularly for the
daily worker) and those who have debts.

W intermediate expenses

$ha 500
400 0O Gross income

300 0O Added \elue

early + late wet season rainfed rice
rice

Graph N°5: Comparison between the economical resutof the succession of “irrigated®?

and the rainfed rice

crops

The average addition of early and late wet seasldiedvalues represents more
than double the ones of rainfed rice (about 58@s$ead of 295). In sum, the practice of
of two crops on the irrigation scheme is expenda it allows to significantly increase
the family incomes.

Moreover, the possibility to get irrigation watarrmt for the late wet season rice
does not seem to influence the choice of doing ¢waps instead of one. As several
farmers told uslate wet season rice is cropped almost at the damethan traditional
rice, it does not increase the risk of rain watbodage at the end of the cytlé\s
explained before, we did not get further informatioegarding the impact of the
possibility of irrigating or not late wet seasocerion the farmers’ practices and results.

Last, we want to stress out that almost all then&as who own plots in the
irrigation scheme command area are cropping rice times during the wet season.
Those who are cropping only rainfed rice told uat tih was only because their plots
were ‘too far away from the channels, more than 200 nsétédnly two people told us
that it was both because their plots were tooviayaand because it was too expensive.

22 By “irrigated” crops we mean the succession ofyeand late wet season rice which is carried out b
the irrigation scheme users
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Summary

This part allowed us to demonstrate the economidalest of irrigated crops,
which allows to double the added value obtainechwite cropping during the wet
season. Now we are going to evaluate the impat¢hede crops on the household’s
incomes.

2.5.2 Place of Irrigated crops in the households in  come

First, it seems important to mentitmat the family income of the farmers from
our study area is higher than in other parts of Carbodia. This higher level of
income is allowed by the association of the sevasslets the farmers have at their
disposal:

- Farmers owned globally more than one hectare divislstween the flood and
the rainfed areas. They can crop at least two goepyear and get higher yield
than the country average. For the same land amadhn produce more rice
than other farmers and can produce surpluses pasier

- Farmers have high technical skills ;

- Farmers carry out animal husbandry and off-farmvéiets. In addition to the
sale of the eventual rice surplus, these actividiésw them to have financial
capacities to purchase inputs;

- Thanks to theses assets, farmers get a high Iéwelemsification which allows
them to benefit from natural increase against takly ;

- Farmers also benefit from the proximity and thenadpism of Vietnamese
markets. This proximity provides them a marketate sheir production, but also
to purchase inputs, often earlier and at lowerepttian Cambodian products.

All these assets allow farmers from the study &mgaroduce more rice and to get
easier surpluses they can sell. Indeed, accordifgjliot (forthcoming),“One family of
five people consumes about 800 kg of millefiezery year. As a consequence, they have to
get, on 0.5 hectare of rice field, a yield of 1.7ha to get enough rice for the family
consumption.”Farmers from the study area, who get more thanh&Tior rainfed rice
and about 4 T/ha for other systems can get sugdusoon as they have more then 30
are in the flood recession area.

The economical impact of the irrigated crops on thmily income depends
particularly on the other activities carried outthg family, its means of production and
the level of intensification of the crops. As a sequence, in order to give a better
representation of this economical impact we chotmsebase our analyses on the
presentation of the different categories of houkkke identified. Our collective and
individual interviews/meetings, but also our dailyservations in the villages, allowed
us to define a typology, based on the land ressuarel the activities (on- and off-
farm) carried out in the study area as follow:

- Landless people
- Small-sized land owner

23 We consider that 1 tonne of paddy provides 60 kmitied rice : 800 kh of milled rice means 1280 kg
of paddy
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- Medium-sized land owners
- Large-sized land owners

We did not collect enough data to carry out a stiatanalysis of the economical
results of these households. As a consequenceafir category, we are going to base
our reflexion on one example to evaluate the plEcerigated crops in the income of
the households. Furthermore for calculating addalliey we counted all the rice
production obtained, without differentiate the pased for on-farm consumption and
the one which is sold. Yet the late wet seasonaiue the rainfed rice are mostly kept
for family own-consumption, while flood recessidner and early wet season rice are
sold as soon as the household get surpluses. Taviftg analysis will also aim at
defining the orientation of the different crops (@aonsumption or sale). In each case
we choose one example we judged the more repréiserds possible of that category,
according to the information collected during theerviews and daily field observation.

2.5.2.1 Landless people (4% of the villagers)**

About 5 to 10 families per village are landleswamn very small-sized land (5 to
10 are). We surveyed 4 people from this categorgcofding to the information
collected, there are three explanations for thisation:

» Some people came back in the area after the pefiddnd redistribution
(1982) and did not get any arable land.

This is the case of one of the landless family mterviewed. To get money the
husband works as a policeman in Takeo (the safaay@ambodian policeman is about
30% per month), one girl tried to find work in Pimmdenh but came back because she
couldn’t find a job. Their other children work asrin workers for other villagers, as
often as possible. For the first time this yeaytherchased two piglets for fattening

» Some people coming from large families get verylsfaad from inheritance
when their parents’ land has been divided.

Two of the “landless” surveyed were in this sitoatiWe choose to call them
“landless” as their arable land is far from allogito ensure the family consumption in
rice. One of them, an old widow leaves her 10 arpravasto another villager. He has
to pay 250 kg of rice per rice cropping cycle. A3 kand is on the irrigation scheme,
she can do twprovasper year and get 500 kg of rice.

Another family, who owns 5 ares of arable land eritp field. They have to rent a
koyounto plough and harrow it. The rice produced doescower half of family needs
in rice. The husband repairs cycles in the villagd works as a farm worker regularly.
They also get one cow provasfrom one of their friend.

> Half of the current landless that owned small-sizedl before had to sell it to
pay hospital fees for one family member.

It is the case of one family we interviewed. The tparents and their 8 young
children do not own any land; they had to sellrit2éi ares 10 years ago to pay hospital
fees. Currently, the husband is working almost yl@y as a farm worker (for
transportation, transplanting, harvesting, threghatc.). Many times he had to ask for

24 These percentages are given for information ahlgy come from our rough estimations, based on our
field observations and the villagers’ evidences.
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an advance and earns only half of his salary (2&)0nstead 5000 riel for being paid
in advance). His wife is doing small business, bpking cakes or meats and selling
them to other villagers.

For all these families, off-farm activities represehe main part of the family
income. Irrigation may have an important impacttfeem by allowing to cover family
needs in rice. Nevertheless, it may be difficutttfeem to finance the necessary inputs.
One farmer owning 0,25 ha on the irrigation toldthest he did not use irrigation water
because its plot was too far and it was too cdstlyim.

Several members of this category would like to @mpurchase arable land, but
according to them:there is no land for sale and there are very fewpbe who rent
their fields: only widows and old people. And tldgy not want to rent us their land
because we do not have enough means of produdatidhey find it too risky.”As a
consequence, they try to diversify their activihaks to animal husbandry and off-
farm activities.

2.5.2.2 “Small-sized land owners” (about 40 percen t of the villagers)

About 10 people from this category have been s@dgevhrough collective and
individual interviews. They own about 0.5 hectapésrable land, in the flood area or
the upland area or both. Their rice productionrofees not cover the family need in
rice. Some of them sell part of their rice prodoitio finance inputs, but it does not
mean that they obtain rice surpluses: most ofithe they have to sell rice because they
are in need of cash, but they will have to purciragied rice (at the market price) later
for their own-consumption. Members of the familyvdao do off-farm activities to
purchase rice for family-consumption but also twafice the inputs for rice cropping
(manpower, fertilizers and other chemicals). Thénnodf-farm activities are daily farm
work or small business. Several families send anevo of their children to work in
Phnom Penh factories. Some of them also may hawacurity of animal husbandry.
Two of the people surveyed bread a cow “given’pmovasto them by relatives of
friends. Several people purchased young pigletsrder to fatten them. Most of the
people from this category told us that it was ofti#fficult for them to get food all the
year.

To illustrate the place of irrigation in this category of household’s income we are going to present the
example of one family (Mom Sokiar”), composed of 4 people (one man, one woman and their 2 young children) who
own:

- 05 ha in the flood recession area

- 023 ha in the irrigation scheme command area

- [ cow

- 2 piglets

The husband works as a farm-labourer as often as possible (about 30 days per year)

25T get the detail of the expenses and resultssplsee annex N°
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They do not own oxen but they borrow the koyoun from their father. We will only present here the total
intermediate expenses and the added value of the different activities:

INTERMEDIATE ADDED VALUE ($) % OF THE FAMILY
EXPENSEY$) INCOME
Flood recession rice 28 180 39,5%

(1925 kg of paddy)

Early wet season rice 86 66 14,5%
(1265 kg of paddy)

Late wet season rice 53 72 16%
(1950 kg of paddy)

Cow breading ? 100 22%
Daily farm work 0 30 * 1.2=36 8%
Total income 454 100 %

The added values of early and late wet season rice cover a third of the family income. Moreover the double
cropping allows to double the quantity of rice surpluses (about 2000 kg of paddy instead of 1000 kg if they were
cropping only rainfed rice).

2.5.2.3 “medium-sized land owners” (about 40 perc ent of the
villagers)

Farmers from this category own about 1 to 2 hestarearable land divided
between the flood area, the irrigation scheme &edland out of the command area.
Most of them obtain surpluses and are able topsetl of their rice production. Most of
them carry out one or more animal husbandry ams/itThey own 2 draft oxen or
buffaloes or on&oyoun 1 to 3 cows for the renewal of the draft oxenrtea in order
to sell calves. Many of them are also fatteningesaivpiglets every year and may distil
rice. They may also work occasionally as daily vesskfor other farmers when they are
in need of cash. Some of them own a “husking erigina Thresher

To illustrate the place of irrigation in this category of household’s income we are going to present the
example of one family (Mr Tcheyn, Phum O'Po), composed of 5 people (3 adults and 2 young children) who owns:

- [ ha in the flood recession area

- 0.5 ha in the irngation scheme command area

- 0.5 ha which are not irrigated because they are “too far away”

- 2 cows and 2 draft oxen

2 adults work as farm-labourer as often as possible (about 60 days per year)
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We will only present here the total intermediate expenses and the added value of the different activities:

INTERMEDIATE ADDED VALUE ($) % OF THE FAMILY
EXPENSES$) INCOME
Flood recession rice 158 269 24%
(1ha) (3500 kg of paddy)
Early wet season rice 115 229 19.5%
(0.5ha) (2150 kg of paddy)
Late wet season rice 62 191 16.5%
(0.5ha) (1750 kg of paddy)
Rainfed rice (0.5ha) 65 85 (1250 kg of 7%
paddy)
Cow breading (2 cows) ? 317 27%
Daily farm work 0 60*1.2=72 6%
Total income 1163 100%

The double cropping represents 36% of the household income. It allows to triple the quantity of rice
produced during the wet season rice. These families keeps all the red rice production for their own consumption and
sell all the early maturity rice.

2.5.2.4 “big-sized land owners” (about 6 percent of the villagers)

Farmers from this category are in a process oftalgation. Thanks to previous
(or current) off-farm activity (such as policemam)by selling animals, they managed to
purchase new lands and own currently between 37anectares of arable land. They
also diversified their activities: they are all &ddeng animals (cows or pigs or both) and
purchased agricultural equipments (mosthyounand thresher) that they hire to other
farmers. They have to hire a lot of labour force bever work as agricultural labour
force for other farmers.

To illustrate the place of irrigation in this category of household income we are going to present the example
of one family (Niep Piep, Phum O'Po), composed of 4 people (2 old people, 3 adults and 2 young children) who
owns:

- 7 ha in the flood recession area (2 ha transplanted and | ha broadcasted)

- 07 ha in the irrigation scheme command area

- 1.7 ha which are not irrigated because they are “too far away”

- 5 buftaloes (3 female, one ‘heifer’ and one male)

- 2 piglets for fattening

2 adults work sometimes as farm-labourer (about 30 days per year; | aduls fishes 30 days a year

We will only present here the total intermediate expenses and the added valve of the different activities:
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INTERMEDIATE ADDED VALUE ($) %OF THE FAMILY

EXPENSEY$) INCOME
Flood recession 321 383 22%
rice(transplanted) (6500kg of paddy)
Flood recession 177 311 18%
rice(broadcasted) (4500 kg of paddy)
Early wet season rice 160 140 8%

(2500 kg of paddy)

Late wet season rice 110 142 8%
(1750 kg of paddy)

Rainfed rice 120 361 21%
(4000 kg of paddy)

buffaloes breading 238% 14%
Pigs fattening 0

Daily farm work 36 2%
Fishing ? 100 7%
Total income 1711 100%

In this case, double cropping represents 26 % of the household income. The impact of the total wet season
production is lower than in the other categories, as the farmer owns a large feld which is not irrgated (“too far
away from the channel” according to Niep Piep). This family sells all the early maturity varieties production (a small
amount Is kept for sowing in the next cropping season). Most of the time, they can wait that the prices increase to
sell their production. The red rice production is used for family consumption. They get surpluses for this red rice and
sell it to finance part of the inputs for the following crop.

It Is interesting to add that several pedple owning large-sized land prefer to breed buffaloes instead of cows
and oxen. Indeed, in a flock of 5 buffaloes, all adult amimals can be used for work in the field, males as well as
females. The farmer can plough all his fields, ensure the renewal of his flock and sell some amimals with a flock of 5
amimals. On the contrary, with a flock of 2 oxen and 3 cows, the farmer is able to ensure the renewal of his flock
and to sell some animals, but he will have to rent additional oxen to plough all his fields.

2.5.3 Conclusion on the economical impact of the ir  rigation system

First this analysis demonstrates that double crappallows good agro-
economical results, comparable to the flood recesand rainfed rice. In spite of heavy
expenditures for chemicals, water and labour fodmible cropping allows to double
the added value obtained for one hectare croppeitigithe wet season. In all the
categories of household we defined, the doublepengprepresents about a third of the
household incomeThese characteristics (good agro-economical resultand an
important place in the household income) correspondo two assets defined by
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Vermillion as essential pre-requisites to ensure good functioning of the irrigation
system: these two characteristics may motivate watesers for paying water fees

In addition to these characteristics, there is moee predisposing factor for the
water fee payment. The farmers from the study areaalready used to spend money
for water, as they have to pump water for floodession rice cropping.

Moreover, we did not notice any significant differeces between the agro-
economical results of downstream and upstream wateusers for the irrigated
crops. Even if the downstream users complained aboutbttk quality of the water
security (we will go into this question later), yhmanaged to adapt their practices by
broadcasting instead of transplanting and manadace the problem of the irrigation
water distribution. This ability of water users &mwlapt their practice is one more
particularity of the study area. All Cambodian ac able to practice broadcasting in
their fields in the irrigation systems which dysftion. Moreover, to change their
practices they took some risks: even if they wéready used to broadcast their fields
in the flood recession area, they never tried tottdd in the upland area. As these
farmers took more risks and consume less watey,rtfegy request to pay less water fee
than people who still transplant their fields (wél go into this question later).

At the end of this analysis, agro-economical aspecseem to be favourable to
an efficient functioning of the irrigation systems. Nevertheless agro-economical
factors are not the only ones who influence and chacterize the functioning of an
irrigation system. The following part allows us toenrich our reflexion by analysing
other factors.
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2.6 PRESENTATION OF THE IRRIGATION SYSTEM (1S)

The following parts aim at describing the main eleégristics of the irrigation
system necessary to understand and analyse itsnturmranagement and functioning.
First we will briefly depict the history of the igation system by insisting on its
successive management methods. Then we will pottraydifferent stakeholders and
their role in the irrigation system management &mactioning. After that we will
describe the infrastructures of the IS in orderstess on their main assets and
constraints. Last we will present different elensesftthe irrigation functioning.

2.6.1 History of the Irrigation System

We encountered difficulties in understanding thstdry behind management of
this Irrigation System, as the views of the pedpterviewed are contradictory on the
identity of the different actors, the order of teeents and the irrigated areas at the
different periods.

2.6.1.1 Construction and management of the irrigat ion scheme
during the Vietnamese period

The irrigation scheme has been constructed durohdPBt time: four fuel pumps
with Korean motors with an average flow of 308 per minute. The irrigation scheme
has been constructed by the Khmer Rouge. Accortdiniipe people interviewed, the
command area was 1500 ha, squared with 1 km destaimannels. The views of people
surveyed are contradictory regarding the efficieoicthe IS at this period. According to
some of them, the IS never worked except for supeigary irrigation for rainfed rice
cropping. According to others, they managed to pceddry season lowland rice.

During the period oKrom samakithe commune was in charge of the irrigation
system. TheMephumshad to collect money from the users to buy theopetvery time
the village required water. They brought the moteelr Mar Oum, the mechanic, who
started the pumps. In case of a breakdownMékhumwas responsible for seeking for
money. It seems that the PDAFF was giving somentiizd support to purchase fuel or
to repair the pumps. The pumps were only used dareethe wet season lowland rice
growing. There was no early wet season rice growiecause the short cycle varieties
and the practice of this kind of crop were not vikelbwn by the farmers.

2.6.1.2 The “Kbal Por Rural Development Project”

According to our information, the NGO ACR arrived the area in the late
eighties. Its role in the irrigation system is wtgar at all. According to the people of
PDAFF in charge of the three communes of Sambaandkae and Tlot at that time,
there were two main irrigation schemes in the akdzal Po IS and Samput IS, and
ACR worked on the rehabilitation of Samput IS ortpwever, several farmers told us
that ACR provided them with some fuel for the KPal pumping station and organized
the water distribution by introducing an irrigatiechedule (2 or 3 days per villages
from the downstream to the upstream).

According to one MOWRAM's report (Mac Donald, 200ACR worked on the
Sampot IS from 1991 to 1994. The main goals opitgect were(1) to secure a wet
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season cropp) to introduce a double cropping wherever possiate (3) to establish
and train a Farmer Water Users Community (FWUChdehble to take over the
management of the scheme. ACR installed the caftt&bal Po Rural Development
Project” close to Rovaong, in the Kbal Por IrrigatiScheme command area. If ACR
didn’t provide any help to repair the pumping stator to buy fuel in Kbal Po (this is
not reported in the document but may have happetieey may have provided to the
water users advises on the management of the IS.

Last, the pumping station has been flooded sevienals and the Korean motors
were destroyed.

2.6.1.3 Management of the IS by users’ community

In the middle of the nineties, the PDAFF repairea tof the four pumping
motors. According to the people surveyed in the FBAthe money came from a loan
taken from the water users’ community of Samputeylkreated a Sahakum khum
Sambou(Community of Commune of Sambou) in charge of tlEmagement of the IS.
At this time, irrigation started to be used to grearly wet season rice.

Information given by the people supposed to beharge of the management at
that timeé® is very confusing. It seems that the users hadatp  water fee (around
100 000 riel/ha) at the harvest time, which wasectéd byMephums The money for
fuel and reparation was lent by about ten people fthe area. According to the farmers
surveyed, only a small area could be irrigatedy@ado10 to 20 ha per village), in the
plots close to the canal. The community experierdiftulties for the costs covering.
After two years, the pumping station was floodedeoagain, and no one was able to
repair the pumping motors.

The irrigation scheme stayed out of order duringess years, up to the year
2002.

2.6.1.4 The rehabilitation by a private contractor: an initiative of the
Mekhum

In 2002, during the campaign for thdekhumelection, Mr Som Trin, who was
already assuming this function before the electjmmomised to the villagers that he
would rehabilitate the irrigation scheme. After lekection asMekhum,he asked for
some assistance from the PDAFF and PDWORAM. Howetrex provincial
departments did not have the financial abilityapsort this project. Th¥lekhumasked
them to allow him to look for a private contraciole to rehabilitate the Irrigation
Scheme.

According to him, Mr Som Trin received an authadiiz@ from the ministry to
contact a private entrepren&urWe did not manage to get the official paper. &s h
indicates, he contacted three entrepreneurs, Iyiboe, Mr Sok Touch, entrepreneur in
Takeo, was really interested and had the techmindl financial means necessary to

26 And even their identity is not so clear. Severape have been quoted by villagers as chief or fepu
chief of the users’ community but deny to have assdithat kind of responsibility...

27 We did not manage to get the official paper
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realize this rehabilitation and management projé&dt. Sok Touch, accepted the
proposal, after a preliminary study (he checked tha topography of the area will
allow the water to flow by gravity down to the dastream villages): he thought he
could repair the Irrigation Scheme at low cost,nit® to his civil engineering
equipment.

In 2003, he rehabilitated part of the irrigatiomeme and a 15 years contract was
signed between the contractor, thlekhumfrom Sambour, and the sMephumsof
Kbal Por, Po, Tro Peing Pon Lou, O’'Po, Thnot Chumi &ovaong. The Irrigation
system was named “the Kbal Por pumping station conityi'.

2.6.1.5 Evolution of the irrigated area

Since the irrigation scheme was rehabilitated gy ¢ntrepreneur, the irrigated
area during the early wet season has changed geary We have to add that the data
presented here has been provided by the contrantbras such there is no guarantee
over the reliability of these data. There is paftaicly a doubt over the reliability of this
information related to year 2005. Indeed during finst period of field work,meteuks
of the different villages told us that the irrigatarea was smaller than for the previous.
However the data provided by the contractor shoprexpatively the same irrigated
area.

YEAR KBAL Po TPPL | ROVAONG| THNOT O’PO KHUM TOTAL
Po CHUM SRANGKAE
2003 64.4 71 50.6 21 225 60 289.5
2004 80 64 55 50 55 103 20 427
2005 80 63 59.3 48 55 103 38 446.3

Table N° 9: irrigated areas per village during thefirst the early wet season crop (data collected
from the contractor).

According to these data, in 2003, 289 ha have [reégated during the early wet
season in six villages of Sambou Commune (arountigé@er village in 4 upstream
villages but only 20 ha in downstream villages)7 4@ in 2004 and 408 in 2005 have
been irrigated during the early wet season in theilages of Sambou commune. All
the villages increased their irrigated area betva868 and 2005.

Moreover, some farmers from Srangkae Commune régpiesater from the Kbal
Por community pumping station in 2004. These fasrae used to crop early wet
season rice by using water from another irrigascheme: the Kantharith irrigation
scheme, which is using water from a reservoir @oeeng Do Tom, cf. map n°2). But
for the early wet season rice cropping 2004, bexafisow rainfalls, the reservoirs did
not contain enough water to provide water to alukual water users, and 20 additional
hectare¥ in the two villages of Kork and Pray Top haveré&egated by the Kbal Por
pumping station. In 2005 the same problem occuagain. People did not get enough

28 number provided by thilephumof Kork, Srangkae district
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water from the Boeng Do Trom and two more villagesn the Srangkae Commune
asked water from Kbal Por pumping station. At I&&hectare$ in these four villages
have been irrigated during the early wet seas@nariopping 2005.

The water users also received water for the lateseason rice cropping. Indeed
the rainfalls stopped during more than two weeldstar users requested water from the
contractor. We did not manage to know how manydresthave been irrigated at this
time. Indeed, the contractor did not provide us lgstywith recorder information for the
late wet season irrigation. Moreover, the numbereaftares irrigated during this season
is at the centre of a conflict between the usedsthe contractor.

Moreover the entrepreneur plans to increase thgated area by rehabilitating
new channels, mostly in Srangkae Commune. Nevedhehe does not want engage
more investment in the irrigation scheme befor¢ Heagets legal recognition for this
work.

Summary:

This historical perspective on the irrigation systeshows its evolution, in
particular regarding the different kind of managetseimplemented throughout the
years.

This irrigation system has experienced several gemant methods:

1) It has been managed by one government’s authorityluring the Viethamese
period,the Commune was in charge of its management

2) During the ninetieshe PDAFF was also involved in the financial and
organisational managemenbf the irrigation system.

3) Then, the Irrigation System benefited from thigamisational and probably
financial support form an Australian NGO.

4) Last two experiences of community management of the |8ave beer
carried out,one under the impetus of the NGO, the other one umd those of
PDAFF. Both these experiences did not last more thany®ars and provided only |a
complementary irrigation for the traditional raidfece. The irrigation did not allow tp
produce two rice crops per wet season. We can hadin all these management
systems the mephumsplayed an important role, as they were in charge fothe
water fee collection and the regulation of conflict

But all these experiences have ended in failures. Thawses of these failures
are numerous, but mostly of financial order The collection of the water fee seemed
to be difficult, but above all the people respotesitor the IS management did not get
the financial resources to repair the regular amgbrtant damages caused by the floods.

1"

As a result, we can conclude thhgfore the arrival of the contractor, this
irrigation system did not have any sustainable exp&nce of managementeither
under the commune authority nor with a communitynaggement. Nevertheless, if the
farmers did not get any positive experience ofation with the irrigation schemthey
all overcame the management of irrigation based otheir experience in the flood
recession areaBut since the water resource is not limited iis @irea, the farmers do
not have to manage this resource in a collective wa
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2.6.2 the different actors involved

Several actors are involved at different levelghmfunctioning of irrigation:
1) The Ministry level

This irrigation system is still under the authorty the MAFF. Nevertheless,
MAFF refused to give its approval to the first epireneur’s request for a contract or
any legal recognition from the MAFF. According tetchief officer of the PDAFF, the
MAFF criticizes Sok Touch for installing old pumpgirengines instead of new ones.
According to the contractor and Mr Sokhunthea Ni#d=F asked the contractor to draw
up a master plan for the ten next years to obtéaiga recognition.

The MOWRAM is not involved in the management oftiirigation system.
2) The provincial authorities

The PDAFF is involved in the management of thiggation scheme since the
Vietnamese period. Indeed, Koy Sokhunthea, thefcbificer of the agriculture
department of the PDAFF was already involved in IKb@ pumping station from 1988
to 1995 and owned one office RhumKbal Por. He also worked with ACR in Sampot
irrigation community capacity building. He was alssponsible for the reparation of
the Kbal Po’s pumps and for the creation of $adnakum khum sambou.

Since the rehabilitation of the IS, he is still aggd in its management. Indeed he
took part to the meetings organized to discusetigagement of the contractor and the
users in 2002. He provided advisory services tocthr@ractor regarding the writing of
the contract, the water fee, etc. This year, h& foart in several meetings with the
contractor, the local authorities and the userprasentatives in order to discuss the
water fee. Indeed, the users’ representatives landdntractor disagreed on this point.
According to him, his current duty is to help theets and the contractor to find a
compromise on the main conflicting points, which #re water fee amount and the way
of payment. In addition to that, when we left tlheaa he was helping the contractor to
draw up the master plan for the ten next yeardtaio legal recognition.

The PDOWRAM of Takeo is not involved in the manageinof the Kbal Por
irrigation system. According to its deputy direct6PDWORAM does not want to
interrupt what PDAFF is doing: when you start sohieg, you have to finish it
yourself. | know nothing regarding this irrigati@ystem, except that it is managed by a
private contractof.

3) Local authorities
» TheMekhumof Sambour

He is the one who asked Mr Toutththe rehabilitate the IS. He signed the first
contract as witness, and resigns a new contraaty ex@ar. He is in charge of the
organisation of meetings between Mr Towtd theMephums He is also responsible
for the control of Mr Touch’s employees (for examphe told us that he has to check if
they are giving enough water to all the villages every 3 to 4 days he is going around
the IS to check the fields (according to him).

Currently, he has to give his approval before MafTouch’s request for a legal
contrast with the MAFF can be transferred to th&tridit and provincial department.
According to our information he did not have sigrikd document when we leave the
area.
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» TheMekhumof Srangkae

He signed a contract with tidekhumof Sambour and the contractor so that four
villages from his commune can be supplied in itiga water by Mr Sok Touch. He
does not have any function in this irrigation sckem

» TheMephumof each village:

Every year they have to sign the contract with Mudh and thévlekhum The
villagers who want to use the irrigation schemeeh&y contact them and sign their
users’ book (finger marks) with their name and sbeface they want to irrigate. They
also have to choose the users’ representativebédarvillage (they choose the number
of representatives and their names), but they baaesk the approval from Mr Touch.
The Mephumis responsible for the organisation of meetingthwhe villagers and has
to give his village’s fee to Mr Touch. When a ufem his village doesn't pay his fee,
he has to try to convince him to pay it (for theenest of the village...).

4) The contractor, Mr Sok Touch
» His other activities

Mr Touch is 45 years old and lives in Takeo sin682L From 1979 to 1982, he
worked for an ironworks company. In 1982, he sthtiss own ironworks company, in
Takeo city. In 2000, he purchased 5 trucks, medahrshovel and bulldozer, and
started to rent it to drill holes (for fish farminigouse building ...). In 2002 he started to
rehabilitate the Kbal Por IS. In 2003, he startedcheav project of drinking water
adduction for the villages of Kbal Por and Po, supgrd by the GRET-KOSAN through
the MIREP project.

According to that he told us, the irrigation systexised his higher expenses:

- Since he started his ironworks factory he has dyreavested 100 000
US$. Nevertheless we do not know if this amountesponds to the fixed
capital or to the counted functioning costs;

- He invested 40 000 US$ in the purchase of earthimgaequipment (two
trucks and one excavator). We did not get any mé&dion concerning the
recovering of these costs;

- He also invested about 20 000 US$ for the instafiatof a water supply
network (cost for digging a reservoir, building ater tower and install pipe
and other equipment for water adduction up to thages);

- The amount he provided as the total expenses éorethabilitation of the
irrigation system is 113 100 US$ (cf. table N°10)

The contractor does have any training or previoggegences in the management
of water distribution. Nevertheless, he is resoulcéne repaired old motors for the
pumping station and built himself the water towarthe water supply network) and has
financial capacities. He also knows how to take copmities for developing his
network of relationships (cf. letter addressed toRdntenelle, Annex 15), particularly
with NGO's like the JICA and CEDAC.

Moreover, the fact that the irrigation system citntts the main contractor’s
investment is a positive element for the managerotttie 1S. Indeed it may motivate
him to put a lot of time in this activity in orddo ensure the recovering of his
investment. Indeed, the problem with some privateepreneurs who carry out several
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activities is that may be occupied by their othectivities and as a consequence, not
available to manage the IS in efficient way.

» A family business

Mr Sok Touch lives with his family in Takeo city here his ironworks and trucks
companies are installed. As Takeo city is not f@ayafrom the irrigation scheme (about
15 km) and since he owns a pick-up, he goes easilly quite often to the irrigation
scheme, at least during the irrigation period. Wit is in charge of the book-keeping
of the family business. She puts a lot of effotbithis work, and she often goes with
her husband in the irrigation scheme area to tatk #he Meteuksand water users.
Their son is also involved in the family busineBsanks to his knowledge in computer
science and in English, he is typing some documentSnglish, particularly some
documents used to present the IS or to communiaateNGOs, etc.

5) The Irrigation system’s employees
» The users’ representativaadteulc

The meteuksesponsible for one villagare chosen by thlephumof this village.
A chief of meteukis also chosen in each village. In many villaghe mephunmhimself
carries out the functions of chief wfeteuksThemeteuksare responsible for:

- Observing the fields conditions (too dry or natflaequesting water from the
contractor’s representatives when needed;

- Receiving requests from users regarding the ldekater in canals and fields
if any and trying to resolve them;

- Representing the water users from his villagerduthe meetings regarding
the functioning of the Irrigation System;

- Informing the users about the water schedule bhadmater fee amount and
way of payment;

- Collecting water fees from users.

Their status, roles and level of responsibility arabiguous on several points.
Indeed,on one hand they are considered as the users’ rementatives, but on the
other hand they are paid by the contractorand have to control the users’ irrigation
activities and their water fee payment. We will @back to this point later.

Their number and repartition of work varies witle thillages andMephums
choices:

- In Kbal Por: 5 representatives, who are dividihg work according to the

canals (2 representatives for the part in the nofrtfhe primary canal, 2 for the

north)

- In Po: 3 representatives (2 for the south pathefprimary canal, one, who is

the Mephumhimself, for the north)

- O’Po: 2 representatives with no specific divisarwork

- Thnot Chum: 8 representatives, each one is reggerfsr the fields around

his owns.

- Rovaong : 5 representatives, one isNtephumhimself

- Tro Peing Pon Lou: 3 representatives (one isviephun)

Currently they are complaining about the difficutif/ their work: when there is
not enough water they receive complains of thesysard when they have to collect the
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money for the water fee, they endure complains @mger) from both the users (who
don’'t want to pay) and the contractor (who wants hioney). This work seems
particularly difficult in the downstream villagd$é.users from one village do not pay the
water fee, the money missing is taken by the cotdgrafrom the village's
representatives’ salaries. Twéephumgs(from Kbal Por and Thnot Chum) do not want
to ensuréMeteuks functions as they found this work too hard angetconsuming.

The allowance of the different representativesaisudated in each village in the
following way:

(Number of ha irrigated in the village)* (10 00@F)/ (Number of users’ representatives
in the village + 1 employee of Mr Touch)

VILLAGE AREA IRRIGATED NUMBER OF ALLOWANCE ALLOWANCE
(HA) METEUKS ($/METEUKY ($MILLAGE)
Thnot Chum 55 8 14.7 132
Rovaong 50 5 20 120
Kbal Por 80 5 32 192
Tro Peing Pon 55 3 33 132
Lou
Po 64 3 38.5 154
O’Po 103 2 82 248

Table n°10: Example of calculation oimeteuk$allowance for the year 2004

» Mr Touch’s employees:

Four people are working for Mr Touch, two are warkin the pumping station,
two on the canals (to operate the doors and taralotfte level of water in canals and
fields). In 2005 these two employees were workinghe secondary canals for the first
time. When they have any conflicts with farmers aegresentatives about the water
allocation, they have to inform Mr Touch. The tweople working on the canals are
also employees of Mr Touch for the drinking watetisn (they receive one salary for
each job).For example, for the year 2004 they d¢atlicuin of their salary has been done
by the following way:

(14.2+20+32+33+38.5+82)/4 = 55%/employee

6) The water users

They have to be registered by theeteukbefore every irrigated crop cycle.
Farmers who want to irrigate have to give the locatind the area of the plot(s) they
want to irrigate and the type of irrigation theyvhato do (direct irrigation or with
subsidiary pumping). Themeteuk write down this information on two identical
registration forms (cf. Annex N°). The user hassign these forms (finger mark) and
can keep one copy with him. Most of the users chdodet two forms to theneteuks
The sized and the type of irrigation will be chetKater by themeteuksand the user
together.
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2.6.3 physical infrastructures

2.6.3.1 Description

The sketch (cf. map N° 5) has been realized acagrth the one done by Mr
Touchhimself and some corrections have been made, asedr field observations
and discussions with farmers.

The water is taken from a deviation channel, lintethe Kbal Por Riverstueng
Kpal Pouon the map). This river is connected to the c&lidb by the canal N°87. The
pumping station is at around 15 meters from therriv
Main channel

Pumping station

~3m /)|
' ~15m

Deviation channel

Sketch N°1: difference in height between the devian channel and the main channel

The pumping station has been constructed by thed{lmouge in 1977. But they
disregarded which area was flooded after the was@e As a result the pumping
station is flooded almost every year and is culyantvery bad condition.

In 2003, the contractor replaced the four brokeneldo motors by two motors of
Russian trucks. These second hand motors haveseguwer of 200 and 250. The
maximum aspiration height is 9 meters and the masxinpumping distance is 400
meters (data from the contractor). According todbstractor, the flow provided by the
two pumps working together is around 15& min. Since the field work took mostly
place during the wet season, when the pumpingostatas not working, we were not
able to check these data empirically. Due to tbeds$, the contractor has to raise the
two pumping engines every year during the wet seablbe two Russian motors are in
bad condition. Farmers are complaining that theonsabreak down too often (one time
in 2005, at transplanting time) and are using taemnfuel (from 12 to 30 L/hour,
according to the water level in the river).

Since 2003, the contractor has rehabilitated muaa 23 km of channels with his
excavator:

- In 2003, he cleaned out the concrete supply chafameund 1 km long, 1.2 m
depth, ~0.5 m width). Nevertheless, he did not ireppaand the end of this
supply channel is still broken.

- In 2003, he rehabilitated also the primary chanmbich is not lined, (length : 3
km, depth: 1.2 m, width: ~0.5m), three secondanciels and three quaternary
channels, also not lined, (above 18 km long),caéted in th&khumSambou
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- In 2004, he rehabilitated about 5 km of earth aeytchannels, in order to reach
four villages from Srangkae Commune. Accordinghte tontractor himself, it
was no really rehabilitation, as they only removkd soil and other material
which would have blocked water flood.

According to the size and the location of the clenthe command area stretches
out between 50 and 200 meters along on each sitie achannel.

2.6.3.2 Assets and constraints of these infrastruct ures:

The physical infrastructures condition the postibd and limits of water supply
(volume, time and duration of distribution), thestof the irrigation system and the
means which have to be mobilized for the mainteeaMé¢e are now going to present
these possibilities and limits but also some nubpower and decision, on which the
water management organisation is relying on.

1) Assets and Possibilities

Two iron gates have been installed at the inteimestof the main and secondary
channels and can be locked (cf. map N°5). Thesesgatay facilitate the control of
water allocation between the secondary channels.

The good filling up of the primary and secondargmels allows the upstream
users who own fields along these channels to igidaectly: they can make an opening
in the embankments to irrigate their fields. Thean also place a pipe across the
embankments: the extremities of the pipe are bib¢leth cloths, plastic, etc) and the
users open it to irrigate their field. Moreover, ttie upstream part, along the primary
and secondary channels, fields are irrigated wpdistance of 200 meters distance from
the channel.

2) Constraints
There are several constraints on the water diginibulue to the infrastructures:

- Direct irrigation practices are limited to a smathount of water users.
The others, who do not own fields along the chaoelin the downstream part,
have to use a small moto-pump to irrigate theld§e

- Some of them are pumping directly from the chartoetheir
fields, and may have to use flexible pipes to reaeilr fields;

- Some others have to pump from one channel to anactimannel
which will drain the water up to their fields. Iret& a part of the tertiary
and quaternary channels is not dug as deep a®to@dary and tertiary
channel;

- Several users have to pump twice: from the seagfidetiary
channels to the tertiary/quaternary channels anam fr the
tertiary/quaternary channels to the fields. As anseguence the
expenditures for fuel and so the irrigation costay vary from user to
user,;

- The command area is limited and only the fieldselto the channels
(less than 100 meters) can be irrigated. Moredber physical infrastructures are
partly damaged and not always fully rehabilitated anaintained, particularly in
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the downstream part, and the downstream users etaye a service not as good
as the upstream ones;

- Except one part of the main channel, the channelsnsde of earth.
They are more easily damaged and have to be madctaivery year. All the more
because the villagers have a strong tendency taliggs channels at the end of
the wet season in order to fish. The damages campertant and decrease the
water flow to the downstream villages. In addittorthat, the width and the depth
of the secondary channels, particularly the thirge,oare subject to numerous
variations. These variations are caused in paaidoy the villagers who installed
culverts to cross the channel and reach their hdugewith a too small diameter.
As a consequence, the water floods decrease;

- As explained before, the engines used in the pugngtiation are old and
their pumping capacity is limited. Thus the costgamping, but also for repairing
the engine, is higher than with new material. Thenping station is still flooded
every year, and even if the pumping engines aseda¢ach time, the foundations
weaken every time.

- The level of water in the channel N°15 and in tle®idtion channel is
influenced by the climate. This year these chanwel® almost empty because of
the delay of the first rainfalls. As a consequettoe first irrigation started one
month later than usually and all the cropping cy@ds been delayed.

3) Nubs of power and decisions

As in most of the gravity irrigation systemsand in as much as some problems
of water floods may occur from upstream to dowrsstreand as the power of the
pumping engine is limitedthere may be some conflicts between the downstream
and upstream users and the intersections may represt important nubs of power
and conflicts:

- Several gates are locked. They are located antdst strategic places. (gates N°
1, 3 and 7, cf. Map N° 5)

- On the contrary, several strategic intersect@msot have any iron gates. When
it is their turn to irrigate, water users have kock some intersections with small dikes.
These dikes are difficult to build and easy to Wm®st which may complicate the
management and the control of water allocation.

Last, we can add that several local authoritMekhum, Mephumand meteuks
from Kbal Por and Por) own fields in the upstreamaaalong the first section of the
main channel. It may influence their choices an@ gidvantage to the upstream users.

2.6.4 water distribution

In the contract, there is no element regardingatater distribution and allocation
between the users. Nevertheless, in the years 20032004 Mekhum, Mephumsvir
Touch and the responsible from PDAFF have donenoeeting before the start of the
irrigation season to fix the water schedule. Théewturn was allocated per village and
was supposed to start from upstream to downstreages. During one village’s turn,
all the canals rounded by fields of users from tillage were supposed to be open.
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2.6.4.1 The theoretical fixed water schedule

In 2004, the water scheduling defined during theting was the following one,
which was displayed in the pumping station:

1) Kbal Por and Po: 2 or 3 days (cf. map N°6)

Doors 1, 2, 3 and 4 are fully open; doors 6 ande/céosed. Door 5 is partially
open. Most of the time, 2 days are enough to iteighe fields of the users, so they
inform the following villagers that they can sténeir turn. It must be added that the
door 1 is not closing completely, and water is flogvin the secondary canal S1 all the
time.

Moreover, the tertiary canal located after the diKefits with the administrative
boundaries between the two villages Po and TPPLeMthis the turn ophumPo, the
users from Tro Peing Pon Lou are allowed to usewiager from the canal (and
reciprocally).

2) Tro Peing Pon Lou and Rovaong: 2 or 3 days (cf. Maf)

Door 2 is partially open and doors 1, 3, 4 and & fally open (because the 2
villages have fields around the secondary canaé@ 3). They can build dikes in
positions (d) and (e). According to some peoplerdb@s partially open because it is
broken and can not be closed fully. For otherss iin order to avoid that the main
channel overflows.

3) Thnot Chum : 3 days (cf. map N°8)

Doors 1 and 5 are partially closed and doors & dnd 7 are open. This village
received a turn of 3 days because the flow arritmthis downstream village is lower
than for upstream ones. They can build dikes iitipos (b), (d) and (e).

4) O’Po: 3 days (cf. map N°9)

Doors 2, 3 and 5 are closed and doors 1, 4 and Gudly open. Users can build
a dike in positions (c), (f) and (g). According kdr Touy and his employees, the
secondary canal S1 is not reaching the tertiarpaiise farmers destroyed it partly to do
rice fields (so they have to use the secondaryiRit@te the village).

2.6.4.2 The water turn in practice

These elements have been given to us by contratdoemployees and some
meteuksNevertheless we did not manage to observe the megléation of water turn
in practice. Indeed this year, at least until theddings transplanting, there was no fixed
water schedule. The first irrigation has been dedayJsually Mr Touclwaits that the
river level starts to increase to start pumpingewhe started this year, rainfall had not
yet begun and the water level was still low. Indesdfall started one month later than
usually (June instead of May). As a consequencegtbeing cycle has been delayed
and all the farmers were in need of water for tlieids at the same time. Mr Touch
told us that halecided to wait until seedlings have been transgthto fix the water
schedule in order to avoid conflict and try to Sigtiall the users (because at this time,
users need less water). As we left the area dfteend of the transplanting and came
back after the harvest, we did not observe if thetew turn has been established
afterwards.

During our first period of field work in Kbal Powben there was no water turn)
we have seen sevenaleteuksand farmers asking the contractor to give watehéir
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village. We also have seen the contractor askiagehiployees ancheteukdo operate
some doors to give water to such and such villstggeover the downstream users and
village authorities we met at this time complairsgtbngly about the lack of water.
They were worried about their plots and were came@rthat they will not get water for
transplanting. On the contrary, the upstream usere only complaining they did not
get enough water but were not as concerned as ti@ans people. When we came
back in September, most of the users were satisfitiieir crops but they told us that it
was thanks to rainfalls which started in early Julgt thanks to the irrigation. Thus we
had to base our study on the different stakehaldscriptions.

On a whole, except some users from Kbal Por and Pthe majority of the
stakeholders agree to say that there is a real prédgm of water distribution and
that the water schedule is rarely respectedMost of the downstream users and
meteukgparticularly those from Thnot Chum and Rovaong strongly complaining
about the water service. They told us that theyenget enough water for their crops.
The meteukirom Rovaong told us that his village gets waterenthan two weeks after
the start of the pumping station. Several downstregers told us that this year, they
decided to broadcast their fields because thdagel got water too late and in too small
guantity. Nevertheless, as we did not observe whetfoning the irrigation system, we
had to base our study on the different stakehdldkscriptions. Nevertheless, as we
will see further, the points of view of the diffeteactors are very contradictory
regarding the water turn and its implementation.

2.6.4.3 Water theft

The downstream users complained widely that upstresers take water outside
their water schedule. The users’ displeasure wegpkarly strong during our period of
surveys at the end of June. The downstream villaggsot receive enough water for
transplanting. Even when their village was suppdse@ceive water, the canals stayed
empty or almost empty. They said it was becauseipiséream villages were taking all
the water. Indeed, it is at the transplanting tiimet the users need the most water in a
small period conditioned by the age of the younedBegs. There are several kinds of
water thefts:

- The most common one is the pumping into the chaouatside of one’s turn.
This kind of offence does not seem to be a sourdirect conflict between the users;

- Another kind of water theft, which is mostly donengght, is the opening or
the closing of gates in order to divert the wailéis kind of offence can be done to
different degrees and has already been the causmnfiicts between users:

- According to themeteuksrom Rovaong, some people partly block the
gates: before | come to close the gate N°2, people fromal Rior put some
material at the bottom of gate, so that | cannatsel the gate properly and
the water continues to flow into their secondargratel”.

- According to the contractor, three or four locksvé been broken this
year to steal water.

- Severameteukdold us that they sometimes sleep near the gateatch
it and be sure that their users will get watéfri ‘am close to the gate, no one
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will try to close or open it if it is my villaget®irn.” Nevertheless, conflicts
already took place regarding this kind of offence.

2.6.4.4 Conflicts and resolution of conflicts

Water users criticise, sometimes vigorously, thaliguof the water service and
downstream users complain that the upstream usertaking water outside of their
village turn. Nevertheless there are few directfloacis between the stakeholders. The
only conflicts described to us by users concernatemwthefts by opening or closing
gates and dikes.

Two examples of conflicts:

1) One occurred between meteuks from Thnot Chum and O’Po. The chief of meteuks from O’Po told us the
sequence of this conflict: “One day / asked water to Sok Touch When the water arrived, the pegple from Thnot
Chum wanted it also. We blocked the secondary channel in (). Around 8 o'clock in the evening, the meteuks from
Thnot Chum came to break the small dike. | managed to convince them to leave. At |1 o'clock, they came back and
again. | managed to stop them. But after [ left the place and let the two other meteuks from O'Po. At 3 o'clock in
the morning, the meteuks from Thnot Chum came again and broken the dikes. The meteuks from OPo dropped the
surveiflance”. This conflict has not been solved. The Meteuks from O’Po finally gave up and did not complain to the
contractor.

2) Another conflict occurred on gate number 7, in July 2005, just before we left the area. At this time, all
the farmers were in need of water to transplant their fields at the same time and competition for water was at its
peak. This conflict opposed water users from Rovaong to those from Srangkae Commune. Some users from Rovaong
removed the sluice N°7 (cf. Map N°5) during the night. When we interviewed the mephum from Rovaong the
following day, the sluice was in his garden. According to him, water users removed the sluice because water users
from Kork or Tro Peing Pon Lou closed it while Rovaong needed water. By closing this gate, they stopped the water
flowing up to Rovaong and diverted it up to their own fields. According to the meteuk Sok Touch granted water turn
to Rovaong at this time. Nevertheless, the users from Kork or Tro Peing Pon Lou closed the door. Despite of the
Rovaongs’ complaints, the contractor and the mekhum did not intervene. As a consequence, users from Rovaong
removed the gate in order to get water and to avoid the los of their crops. According to the meteuks, users from
the two villages were about to fight each other. Finally, the Mekhum from Sambou came to the conflict place but did
not take any coercive measures. He allocated water turn to Rovaong but did not decide of punishment. The following
day, the users from Kork (or Tro Peing Pon Lou, we did not manage to identify them) placed a concrete block
instead of the sluice. According to Meteuks and users, the conflict stopped thanks to the arrival of the rainfalls
which provided them enough water so they were not so much in need for irrigation.

Box N°5: examples of conflicts occurred because wfater distribution.

2.6.4.5 Plot irrigation

According to the different stakeholders we intemeel, there is no organisation of
water between the users of one village. Water ussdsus that there is no conflict
regarding water between users from the same villageording to most users, the first
arrived is the first served. Nevertheless, someewasers described us one kind of
organisation between users for irrigation of tHesld. Indeed, some users, instead of
using pipes, decided to dig small channels to rehelr field. These small channels
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have to go through the fields separating userdspimm the irrigation channel. As a
consequence, the water users who want to dig a simahnel have to pay every year
the equivalent of 120 kg of paddy for each 100 mset#f field crossed, at every
cropping cycle. When two users dig a channel tage#imd cross another user’s field
they can divide this “crossing fee”. It seems thaveral water users using the same
small channel to reach their fields organized sdne of water schedule to use the
small channel: IYam using a small channel to irrigate my plot. Hase this small
channel with 6 other people from my village. Wettryrganize ourselves so that the
one whose field is the most in need of water cdgaite it first”. We did not manage to
get further information regarding this kind of watesers’ organisation.

2.6.4.6 Users’ compensation

According to the contract and the entrepreneumd user gets bad yields because
of dysfunctions of the water service, the entrepoeras to reimburse him for the water
fee (if the user already paid one part of the wdés) but also all the cropping
expenditures (chemicals, labour force, fuel, etcThis clause can be applied only for
the users whose fields are located at less thamdréd metres from one channel. The
yield must be 30% lower than the average yieldtbEpusers from the same village.
Moreover, the user has to inform the contractooteethe harvest, so that he can check
if the water service is the real cause of the dawatn three years, he never got any
complaint before the harvest until this year. Some users from S@a&gCommune
complained that they get bad yields (70% less dther villagers). These losses are not
only due to dysfunction of irrigation but the crbpd one serious disease caused by an
insect (the Brown Plant Hoper) which ate and damate seeds. Nevertheless, the
users refuse to pay the water fee as they did etgprgfit. The contractor told us that he
would like to exempt them from the water fee payhimrt he was afraid that this king
of complaints would increase after that. We do krmdw how this problem has been
solved.

2.6.5 Water fee
2.6.5.1 Negotiation of the water fee

Every year, a first water fee is proposed by Mr drobefore starting the irrigation
period. Then he has to submit and discuss thi® @i the way of payment with the
users. Every year, Mr Touch increases the fee Isecaiithe price of fuel. The price of
fuel is the only explanation he gives to justife twater fee amount: he doesn’t explain
to the users the part of the fee used to pay mmaante, manpower, financial
expenses....

96



Negotiation of the water fee in the year 2005

This year there was a long process of discussion (5 or 6 meetings between the contractor, the Mekhum and
Mephums and Mr Koy Sohunthea from PDAFF):

[) Firstly, Mr Touch proposed a new way of payment: he asked farmers to pay the fee after the harvest with
a part of their rice production: 380 kg/ha for users who need a subsidiary pumping, 430 kg/ha for the others.
According to the current price of rice (around 550 riel/kg) it corresponds to water fees of 209 000 and 236 500 riel
per hectare.

2) The users agreed to pay after the harvest, but refused to pay with a part of their rice production (they
found the price in rice was too high and they do not want Mr Touch to stock their rice and sell it later at a higher
price...)

3) Mr Touch agreed to let them pay cash, but only if they pay half of the fee before the transplanting (like
the years before) and half at the harvest time, and added a new point: each village will have to pay him | million
riel before receiving the first irrigation.

This last solution has been chosen with the following prices:
- 220 000 riel / ha for farmers who don’t need to use subsidiary pumping
- 160 000 riel / ha for those who need to use subsidiary pumping one time

- 120 000 riel / ha for those who need to use subsidiary pumping two times (one time from main primary
or second canal to second or tertiary canal, one time from canal to field)

Box N° 6: Example of water fee negotiation: the casof the year 2005

2.6.5.2 Water fee collection
The problem of late payments

Meteukshave to collect water fees from the users andwe gito the contractor.
They have to convince water users to pay the watepn time. For that, they must do
the rounds of their village regularly (every dayesery two days) to ask for the missing
amounts. Indeed, many users are paying late for fyments. Those who do not make
the first payment on time (3 days after the finstgation) gave us two different
explanations:

- Some people told us that they are not able to rttakéirst payment because
they do not have the financial capacity at thistithey have to wait the harvest before
they pay the totality of the water fee

- Some downstream users told us that they do not tegmay the water fee at
the time of the first irrigation because they ac¢ sure to get enough water. So they
prefer to avoid to take financial risk and pay afteey are sure they got enough water
(generally after the transplanting) or even atfterarvest.

Many users are also paying late their last payr(smgposed to be done just at the
harvest time). They explained us that they wait tha sales price of rice increases
before they sell their rice and get the money tptha water fee. Indeed as explained in
a previous paragraph, the price of rice can inerd®s100 riel in two months. At the
end of our period of field work, in November, monegs still missing (25 % in Kbal
Por, 40% in Po, 44% in Rovaong, 70% in Thnot Chusa}, meteuks told us that they
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were only waiting to sell their rice at higher mscAccording to meteuks and the
contractor, downstream users are paying later.

There are no reprisals in case of delay in the watgpayment, even for those
who pay the first payment after the harvéétvertheless, to face the low collection
rate of the first payment, the contractor added a ew clause each village has to pay
1 million of riel (about 2408$) before getting iratjon instead of the 50% of the water
fee. We do not know if this clause has been decidedng a meeting or by the
contactor alone. The users refused to give mon#éyeteontractor before they get water.
Themeteukgrom Po and Tro Peing Pon Lou told us that theydwed 1 million of riel
so that their village gets water quickly. Thiephumfrom Po told us I'borrowed one
million riel for paying the contractor because | svafraid that he will not give water to
my village. | have to pay 35 000 riel of interast this loan. But the users do not want
to pay for that. Next year, | will not borrow thisoney!” The meteukfrom Kbal Por
told us that he did an arrangement with the cotdgratie did not pay the 1 million to
get water but he has to tell to other people tieapdid. In his opinion, Sok Touch had
no choice: water users from Kbal Por would havemakater in the channel as soon as
the pumping station would have started. Teteuksrom Thnot Chum told us that he
paid 200 000 riel to Sok Touch on June™12005 and 800 000 riel 5 days later.
According to the pumping list of Sok Touch, the giing station was turned on in May
29" that is to say 10 days before. According tortreteuksis village gets water after
he finished paying but he was not able to say hanyrdays after.

A high rate of water fee collection

Moreover, according to the contractor, the water fe collection rate is really
high: only 2% of water users did not pay their watex fer early wet season rice in
2003 and 5 % in 2004. The water users from Tro @®@on Lou and Po are better
debtors than Kbal Por and Rovaong. The water dsems O’Por and Thnot Chum are
the worse debtors. Nevertheless, it was not passibtheck these data provided by the
contractor: he did not agree to show us his detatounts. Moreover, the number of
hectares irrigated he gave us corresponds to th#@uof hectares irrigated paid by
users after “reduction”. Indeed, many water us@aadt pay the full amount of their
water fee: small amounts are lacking, from 100G00QLriel per hectar&he contractor
tolerates these small amounts, particularly for thee who pay on time He tolerates
losses of 50 000 riel per villag&he irrigated surfaces he gave us do not take in
account the surfaces corresponding to these sma#idking amounts He only takes
into account the outstanding payment of users whoad pay an important part of their
water fee.

When we asked the users if they paid their water f&@o major answers have
been given to us:

- Some users told us that they paid their water fee dzause they are
satisfied with the serviceand wanted to get water the following year. Ndwedss they
admitted that they deducted small amounts fronr thaier fee (from 100 up to 1000
riel). One user told us that it was because thdraotor wanted to count the nursery
area as an irrigated area but he refused, so hadligay the corresponding amount.
They added thaheteukslo not ask for these small amounts.

- Others, which were not fully satisfied or even distisfied with the water
service, paid their water fee to avoid problemsSeveral users told u$ gay my water
fee because if | don’t, meteuks will come in myskawvery day and | will feel ashamed
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of that”. Others told us that it was because they weradafeabe summoned by the
Mekhum

- We met two families who did not pay their water.fédese families were
poor and owned very small land. They did not gatdggields and did not have the
financial capacity to recover their expenditures.N& Touch exempted them from
water fee.

When a user refuses to pay his water feeteukscome almost every day to ask
for it. Then, if the user still refuses to pay, thephumtries to convince him By
speaking” If he still refuses, thdMlephumcan threaten him to inform thdekhum
According to themekhumwhen he summons someone he asks him to explairheh
refuses to pay. If he is not convinced by this arption he convinces him to pay. We
did not manage to get the number of users summbwyeitie Mekhumregarding the
outstanding water fee payments. According to tliemint stakeholders, most of water
fee problems are solved at the village level. Ttvetactor considers that it is the duty
of the meteukso make sure that the users pay their water fethely do not pay, the
lacking amounts are subtracted frameteuks’allowances. The contractor can also
exclude the bad debtors from irrigation service thHdowing year, but it never
happened.

2.6.5.3 The case of the late wet season rice 2004

When we questioned Mr Sok Touch about the watec&dlection rate he did not
tell us that he already had problems for collectirader fees. It is only after one month
and a half of field work that onmeteuktalked about a conflict between the users and
the contractor regarding the late wet season 2004.

At the end of the late wet season 2004, the rain&abpped earlier than expected
and the rice crops were suffering from drought. Tikers asked water to the contractor.
After discussion, the contractor agreed to stagtgbmping station and the water fee
was fixed at 80 000 riel/ha/pumping. As the cropsded water immediately to avoid
losses, Sok Touch started to pump before the sggred any contract. The information
collected regarding the irrigated surface and tie of water fee payment are very
contradictory between the stakeholders, and soaielsplder interviewed twice gave
us two different answers to the same question.pHuple interviewed were not able to
give the exact number of hectares irrigated dutimg season. And several times, they
seemed to confuse the data of early and late vasbserice.

Most of the users told us that the contractor puinpaly one time, although he
committed himself to pump as much as users neepl¢ad the harvest. According to the
contractor, users from upstream villages paid theiter fee. On the contrary many
users from O’Po and Rovaong did not pay. Accordangeteuksand the contractor, 49
ha have been irrigated in O’Po at this time buydn¥90 000 riel have been paid (about
2 000 000 riel are lacking). In Rovaong about 1 800 riel are still lackingMeteuks
from Rovaong and O’Po told us that it was difficidtcollect money for late wet season
rice since the users from their villages did ndteggeugh water. As they got losses, they
refused to pay the water fee. Moreover, since thdynot sign any contract and it was
difficult to prove that they really used water fraifme pumping station, they cannot
pressure them. Indeed, some farmers admitted theyped water from the irrigation
scheme one or twice in July 2005, for their nurs&hey did not pay any water fee for
this pumping. Moreover, some of them also pumpetmiato the channel at the end of
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the crop, because of rainfall shortage. But acogrdd them, e pumped before that
when the pumping station did not work; the chanmedse full of rain watet.

In Sok Touch’s opinion, several villagers took wafleom the pumping station
although they did not ask for water during the nmgetAs a consequence he was afraid
they would refuse to pay the water fee and stompsaping.
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3 ANALYSIS OF MANAGEMENT AND FUNCTIONING
OF THE IRRIGATION SYSTEM

As stressed out in the first part of this repodnditions of elaboration of rules
will influence the way they will be understood, epted by the stakeholders and so
respected in practice. We are now going to pregentondition of elaboration of the
rules supposed to organize the management anddnimg of the Kbal Por pumping
station community. Then we will describe their et Afterwards we will analyse
how the users understand these rules and howluemdes their practices. Last we will
analyse the internal organisation of the irrigataystem and its relationships with its
environment.

3.1 ELABORATION OF THE RULES

In a first time, two meetings have been organigediscuss the conditions of the
private entrepreneur’s participation in the rehtdiibn and the management of the
irrigation system (cf report of the two meetingstimnex 16).

The first meeting has been organised in the Preegddga, inPhumKbal Por the
August 28' 2002, in the presence of Mr Koy Sokhunthea fromAPB, the commune
council, the contractor and several villagers (8®pe). First, theMekhumpresented
the contractor. Then, with the agreement of the rmame council, the entrepreneur
committed himself to:

-“‘Remove™ the old engines and install three new pumping reggiwith 350
horsepower, at the price of 150 000US$

- Rehabilitate the main channel;

- According to the price of the fuel, the water tgaount will be(1) 140 000 riel
for the direct irrigation(2) 110 000 riel for those who have to do subsidiamnping;

- Rebuilt the pumping station;

- Sign a contract for duration of 15 years;

- If, at the end of this period, he does not wia ifivitation to bid, he will neither
ask for any compensation regarding his expendituieshe rehabilitation of the
channels and pumping station nor take back the jugrengines.

After the presentation of these choices, Mr Koki&mthea asked the villagers if
they agreed with these elements. They agreed Wit them, except with the water fee
amount. After a three hours discussion, the waerdmount was fixed as followg)
150 000 riel for the direct irrigatiorg) 110 000 riel for those who have to do subsidiary
pumping. It is still unclear whether this reportntiened that water fee was supposed to
follow the evolution of fuel or not.

A second meeting has been organised on Octob®r 202, in Por Ampel
Pagoda, imphumPo, with the participation of the contractor, MoyKSokhunthea, the
Mephumsand the villagers. At the end of this meeting, fiblowing agreements have
been chosen:

2% According to the translator who translated the tingereport, “remove” means “leave it to one side”
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- The water fee amount for the early wet seasoe iscfixed as followsi(1)
150 000 riel for the direct irrigatiorg) 110 000 riel for those who have to do subsidiary
pumping;

- The water fee amount is the same whatever thatidarof the irrigation cycle
(the water fee amount will not be reduced if tmgation is stopped before the harvest);

- The contractor commits himself to provide a “dang level of water in the
channel from sowing to harvest”.

Summary
This part stresses on three main points.

- First, meetings have been organized between ifferaht stakeholders before
drafting the contracts. Nevertheless, except fetater fee amount, the water users|did
not take part into the rules formulation.

- Secondly,the water fee amount was already an element of disssion
between the users and the contractor before the steof the irrigation system.

- Last,several essential points not have not even been niened, such as the
level of service which should be provided by the otractor or the authority in
charge of the water allocation between the users.

3.2 THE CURRENT CONTRACTS AND THEORETICAL RULES

According to several actors, a first contract hasrbsigned between theekhum
the meteuksand the contractor in 2003his contract was supposed to last 15 years
with a fixed water fee amount, but because of theuél price evolution, it is
rewritten every year. Nevertheless, because of problems of translatidnaa the dates
were not written on all the contracts, we did na@nage to follow the evolution of the
elements broached in the successive contracts. Weomly detail here the 2005
contracts, which have been written by the contractath the advices of Mr Koy
Sokhunthea and the approval of the commune council:

The first one is the contract regulating the wadistribution. There is one contract
per village, signed by the contractor, the Mekhuwas {itness) and the chief of the
meteuks
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“Water distribution Contract”:
- Contractor has to supply enough water into the main channel;
- Contractor does not guaranty the direct irrigation;

- Contractor will not be responsible for any properties damaged which are located on the main canal or
dams;

- Water users have to organize groups or communities which have land area at least 20 ha to get water
from the station

- Water users have to pump water from the main channel by themselves and do not have to block canals
without permission from meteufs,

- Water Users have to provide information immediately in case of water shortage;
- Water users have to maintain secondary channel, dams, and dikes.

If farmers refuse to use water from the station, and if, by going to paddy field to measure, and the station
see them transplanting, if the station has enough evidence that these farmers are using water from the pumping
station, they will be fined double price.

Special case: If any paddy is damaged more than 30% the station will pay for seeds and labour cost, but the
station will not pay for paddy damaged less than 30%.

This contract will not be done by any force from any party and will be acknowledged after signing it.
Note: This contract contains 3 copies:

- Party “A”: the original

- Party “B”: one copy

- The station office: One copy

Box N°7: “Water distribution Contract”:

A second contract is done to regulate riieteuk’sfunctions. One contract is done
in each village. It is signed by the contractoe riiekhunmas a witness and the chief of
meteuks

103



Contract of water chiefs:

“I'am ...., sex, age, living in ....village, Sambour Commune, Traeng District, Takeo Province, takes position as a
chief of water or customer” who uses water from the pumping station.

- Our station will give money 10 000 riel/ha
- Co-Conditions between mefeuk and entrepreneur:

. Chief of water has to cooperate with the station and farmers in order to control water delivery system,
dikes, and dams and to limit the time for pumping.

1. Chief of water has to be responsible for maintenance at the place where excavator can not access.

3. Meteuk has to be responsible for the payment of 50% of the amount of water fee 3 days after pumping
which have water in each village (problem of translation?).

According to the principles and conditions stated above, | am the chief of water or customer using water
from the station, | will be fully responsible for every loss of advantage to the community.

Note: | am ..., chief of water, if | am not respecting these conditions, | will be fully responsible to the
authority”.

Box N°8: contract of water chiefs

Our interviews with the different actors concernieg the irrigation system
stressed orseveral divergences regarding the content, the sidication and the
application of these contracts and rulesupposed to run the functioning of irrigation
system.

3.3 DIVERGENCES IN THE UNDERSTANDING OF THE IRRIGATION SYSTEM
RULES

There are three main explanations for these divege of points of view.
1) Lack of transparency

First, very few people really know the content ¢iist contract. Only the
entrepreneur and thenekhumown one original copy of the “water distribution
contract”. The entrepreneur told us that he gave oopy of this contract to all
mephumsand chiefs ofmeteuks Nevertheless, only the chief afeteuksrom Thnot
Chum told us (and showed us) that he had one aopysi possession. The contractor
also placed one copy in the drinking water stafwhere his staff is located). Our
surveys stressed on thapart from the commune council and Mr Sok Touch, tle
other actors havea poor knowledge of the terms of the contracfl do not know it
well”).

2) Lack of clarity

Secondly the terms of the contract are far from being pretse and exhaustive
many points stay vague regarding undertakings oh eme. For example, the clause
regarding the level of service that the contrabts to provide is too vague: the terms
“enough water” is not explicit enough, as users ematractor may have very different
views of what “enough water” means. The interpretathat is done by the different

30 According to our translator, this part is not cleathe Cambodian version
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actors varies a lot, according to their functionsand out of the irrigation system), their
knowledge about the contract, and their locatiortt@nirrigation scheme (upstream or
downstream).

3) Lack of interest from users

We want to underline thatthe contradictions existing between the
interpretations of the contract which are done by he different actors can
admittedly be explained by the lack of preciseness the contract, but also by their
own interest regarding the irrigation scheme.As we already explained each actor
involved in a collective action follows his own imiual interest: each one tried to give
us a picture of the Irrigation System which coul grofitable for himself. Thuthe
water users may have tried to blacken the quality fothe water servicein order to
get some financial help from NGO or government to prchase fuef?, although the
contractor may have embellish it to get some suppbfor legal recognition. It is not
always easy to establish the stance of the acterviewed and his own interests
regarding the irrigation system, in order to makKeowance for falsehood (or
exaggerations) in the speech of each one and #dadtl#ifferent points of view.

lllustration of the bias which could exist in the stakeholders’ speeches:

According to the meetings and the people who were present, the speech regarding the quality of the water service
may vary a lot for a same actor. For example, the village authorities from Thnot Chum, during a meeting organised
for the visit of Mr Fontenelle (GRET), Mr Balmisse (French technical assistant in MOWRAM) and five national
consultants, drew a very black picture of the service of water distribution (and of the irrigation system as a whole):
“Thnot Chum never get water, in 2005 we get [I/ha...” On the contrary during interviews | carried out with my
translator only, the results stated by these same authorities and other water users were fare from being so disastrous.
The chief of meteuks admitted that he blackened the picture of the situation in the hope of receiving external
support (for example to purchase fuel). According to what he said to us, only people who have plots far away from
channels seems to get such bad yields. The water users interviewed in this village told us that they obtained yield of
the order of 3T per hectare. This example illustrates how much it may be difficult to discern the level of
exaggeration in the actors’ speech and how much it may be useful to cross the points of view of different
stakeholders on a same question.

Box N°9: lllustration of the bias which could existin the stakeholders’ speeches

Crossing the different interpretations of the cactrappeared to us as a good way
to crystallize the different nubs of power and tiotg which may oppose the different
actors of the system. Indeed as stressed out byie€rand Friedberg (1977), an
organisational “construct” corresponds to some lahghower structuring between the
opposing parties. By revealing this power structyrand the assets and constraints it
imposes to the different categories of stakeholdeme can understand the rationality
and the strategies of each of these categories.

« Ce construit correspond donc a une certainecstmation du pouvoir entre les parties en
présence. La mise en évidence de cette structaratiopouvoir, et des opportunités ou

31 We have to remain that they already get this kifichelp in the past, from ACR and PDAFF.
Moreover, several neighbouring irrigation systerasfmancial help.
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contraintes qu’elle impose ou fournit respectivemewnix différentes catégories de
personnel, permet de comprendre la rationalité sieatégies que I'on peut déceler dans
chacune d’elles. fCrozier and Friedber)

In the following part we are going to present thiierent interpretations of the
contracts given to us by the different stakeholdeg, way they apply theses rules in
practice and the eventual conflicts may follow. Each stakeholder, we will endeavour
to analyse these points of view in the light of fiersonal interests of the different
stakeholders.

3.4 INTERPRETATION OF THE CONTRACTS, CONFLICTS AND NUBS OF
POWER

We area now going to present the different intagtiens of contracts in the five
main issues we identified: the water distributitie water fee, the maintenance, the
extension of the irrigation system and the paréicudase of the late wet season rice
2004.

3.4.1 Water distribution

The water distribution is a central issue. It is qted as a problem by most of
the actors surveyed and is the subject of the mospposite points of view

1) A level of service not defined

As we stated in a previous paragraph, the clausiheofcontract regarding the
water distribution is too vague: “the contractos ba provideenough watein the main
channel”. But the contract does not precise wieaoigh watér means: How much
litres of water? How much hours of pumping? Who dacide what enough is? How?

Indeed, what is “enough” from the contractor’'s padh view is not necessarily
enough from the users’ one. Thus, according tcetiteepreneur, this clause means that
“There must be a little water in the main channélthé timé. On the contrary,
according tometeuksand users it means thall‘the channels, from the main channel
up to the water course, have to be full of watéil users andmeteuksagree to say that
the entrepreneur does not fulfil this clause. Toemstream users (particularly the users
from Rovaong and Thnot Chum) are complaining thay ihever get enough water. The
arguments used to support this point of view vaity Whe actors.

First the number and duration of pumping is often questioned, particularly by
the downstream users anteteuks The meteukof Thnot Chum told us that his village
never gets enough water mostly becaus# Sok Touch never pumps enough, he
always finds some excuse for not pumgiiyen the upstream users, who globally say
they are satisfied with the water service, considat the contractor does not provide all
the users with enough water. According to Mekhumand one of his assistant, the
contractor does not supply enough water. NeverBeliney consider that he makes a
great effort to satisfy the users’ needs, but retbdace several difficulties, such as the
lack of water in the river (due to the delay of taenfalls) and most of all, the increase
of the fuel price. Moreover, they consider that poenping engines are too smalif &
saucepan is just bigenough to cook rice for 3 pepind then 5 peoples come to eat,
there will not be enough rice for everybodyrhey also argue that people are always
complaining: They all get benefits thanks to irrigation, butythHeeep on complaining
because they want to get more by paying less.”
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Moreover, beyond the quantity of water which hasb® supplied by the
contractor, the current problem lies also in thet fdnat the responsibilities of the
different actors are not defined clearly: who hasd organize the allocation of water
between the usersThis question amounts to define the level of servihich has to
be provided by the contractas: he responsible for the water distribution up tomain
channel, secondary or tertiary one®

According to the current contracthé contractor has to provide enough water in
the main channél. On one hand the contractor seems to have fikedtheoretical
water turn we already described. He also seemaue & real authority on the question
of the water allocation: we have seen severaleuksand farmers asking the contractor
to give water to their village and Mr Touch giviogders tometeukgdo open or close
such and such gates. On the other hand, after $i@llecated water to a village, he
considers that he is not responsible for the cowofrthis allocationIt is the meteuks’
duty to prevent, stop or solve the problems of wtteft during their village’s turn?”
This statement amounts to say that the contrastioréharge of the water distribution in
the main channel only and thaseteuksare responsible for the allocation between the
different villages. According to thielekhum it is the duty of theneteukdo make sure
that users get enough water and to ask for waténeacontractor if users need more
water. In fact theneteukshave to pick up the keys of the gate from theegmaneur’s
staff, in the pumping station or the “pure watadt®n when it is their villages’ turn to
get water. Moreover the contractor’s staff is alseolved as they have to watch the
opening of the gates.

Thus beyond the problem of the allocation of waltes, problem of the control
of the respect of this allocationis coming up. Indeed, the lack of pumping is & t
only reason to explain that downstream users doetaive enough water: the problem
of water thefts at the upstream level is also iogiéd.

2) The problem of water thefts

There are two kinds of water thefts, which are notperceived in the same
way: the water theft by pumping in the channel outi&le of its turn, and water theft
by opening or closing gates

» Pumping outside of one’s turn

Most of the upstream users ameéteuksand part of the downstream ords not
talk about “ water theft when upstream users are pumping water from the cannel
outside their turn. It appeared to us th#ie notion of water theft is strongly linked
to the one of water turn According to these speeches, the water turntisetmgnized
or even known by many users. As a consequencdatheo take water at any time is
not necessarily seen as an offence.
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The different views voiced regarding the “water theft”

- The meteuks from Kbal Por and Po do not consider that the users steal water: “Sometimes farmers are not
available during the water turn of their village. So they have to take water during the other villages turn. They have
the right to do that as they also pay the water fee.”

- The meteuks from downstream villages (Thnot Chum, Rovaong and 0’Po) deem that in fact, the water turn
is never respected after the first week of irrigation: the upstream users are taking water from the channel at any
time they need it.

- The majority of the upstream users interviewed told us that “/ do not know the water turn, | take water
when [ need it or when there is water in the channel’ and even that “there is no water turi'.

Moreover, even if the downstream users criticize the fact that upstream users are taking water at any time,
they consider that this problem is directly due to the fact that Mr Sok Touch does not provide enough water “7fe
upstream users are taking water outside their turn because they do not get enough water during their turn, as Mr
Touch never pumps enough’.

Furthermore, the meteuks from Rovaong and Thnot Chum do not want water turn: according to them their
villages receive less water with water turn “when there is no water turn, we can receive at least a small volume of
water all the time. Although with the water turn, we do no receive water during the turn of the other vilages, but
we do not receive more water during our turn, as the other users do not stop to pump.”

Box N°10: Different views voiced regarding the “wagr theft”

In fact, there is an ambiguity in the speech of ynasers: according to the
upstream users, there is no water turn, so theyearp water at any time. According to
the downstream users, there is a water scheduiehwghould be stopped because the
upstream users are pumping at any time. Accordirtegm, it is not possible to ask the
upstream users to stop pumping water during their they also need water, and there
is no way of control). Going by what they said & the solution seems to be simple:
the contractor has to put more water in the canal...

On one hand it is probable that the contractor dugsalways pump as much
water as requested by users. Indeed, he investee that 100 000 US$ in the
rehabilitation of the irrigation system but thiz@stment is not secured as he did not get
any legal recognition. As a consequence he matptliynit his fuel expenses in order to
increase his profits.

On the other hand, it is also probable that useaggerate the responsibility of
the contractor and lighten the part of water thaftshe water distribution problem.
Indeed our field observations in June allowed ushiserve the real impact of the water
theft: although the third main channel was full dinel gates N° 2 and 4 were closed, the
water did not flow up to Thnot Chum which was agkfor water since several days.
About 10 users were pumping in the third seconddmgnnels, before the village of
Rovaong and the channel was already quite emptiyeaénd ofPhumRovaong. This
example shows us that the impact of the water 8teduld not be neglected. Indeed, 10
pumping engines of 5 horsepower pump about 300 Wkich is far to be
inconsiderable.
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» Opening or closing gates outside of one’s turn

There is another form of water theft which may be he cause of conflicts
between the users themselves: the opening or clogiof gate or dikes by users
outside of their turn. This problem concerns just as well downstreanm tijastream
users. If upstream users do not consider the fagtimping outside of their turn as an
offence, they admit that it is not allowed to touitle gates and dikes during other
villages’ turn and this kind of offence is seen aatled “water theft”. As detailed in the
previous paragraph dedicated to the descriptiowadér distribution, several problems
and conflicts between users already occurred beaafuis kind of water theft.

These troubles make us question the problem ofctmrol of the water turn
respect.Who has the responsibility and the authority to cotrol the users and to
intervene?

Different views voiced regarding the authority responsible for controlling that users respect water turn:

According to the users and the contractor, it is the duty of the meteuks. However the contractor told us that
in case of tension (as this year at the transplanting time) he is on his round on the irrigation scheme at night with
his staff. He never needs to intervene during his round, as his presence has a deterrent effect on the users. The
meteuks try to watch the users and the gates during the water turn. They say that their presence may be deterrent,
but most of the time, when they catch someone taking water outside of his turn, they can only talk to him: “/ re//
them that they do not have to take water. But most of the time they reply that they missed their turn and they ask
me to let them pump.” And “if [ refuse, they implore me or they say that they also pay their water fee so they can
use water when they need it”. Beyond the discussion, there is nothing else they can do: “/ can not confiscate the
pump and | can not call the police. | do not want to get in the middle of the conflict. The only thing / can do Is to
talk with them’.

The conflict may occur, particularly in the case of opening or closing of gates or when there is competition
for the water resource (as this year at the transplanting time). In this case the meteuks can ask the help of the
Melkhum or the contractor. Indeed, according to some mefeuks, it is the duty of the contractor to solve the conflicts
regarding the water distribution. According to others, it is the duty of the Mekhum. But most of the meteuks
surveyed agreed to say that they rarely intervene: “7hey do not come immediately, and then they say that it is in
the past now, it is not useful to talk about it” Moreover, even the Mekhum told us that he can not do more: “/ do
not want to call the police for that: they are not criminals, they all pay a water fee. All users are member of my
commune; | can not favour one part of them.” On the contrary, the contractor told us that meteuks never complain
to him at the moment of the offence. They always come later “and tell me the problem, by laughing’.

Box N°11: Different views voiced regarding the autbrity responsible for controlling that users
respect water turn

The contract does not define any authority responble for the control of the
respect of the water allocation. As a consequenceater theft practices increase
and no-one has neither the intention nor the authaty to intervene efficiently.
There are numerous cases of water theft in theagstpart of the irrigation scheme. If
most of the time there is no conflict between ustrsse water thefts may have a real
impact on the water availability in the downstrepart. The multiplication of these
offences may have a real negative impact on tigation system functioning.

3) Lack of external control
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Furthermore it is difficult for us to assess in @hiextent the users’ complaints
are jul2stified. Indeed, we did not observe théemtrigation periodand there is no
external control of functioning of the irrigation system. The contractor lists the
number of hours of pumping, but his list is not ttolled and does not notify which
village gets the water. As a consequence, it fiscdit to assess the quality of the
service provided by the contractor.

According to theMekhumthere is a self-regulation of the irrigation systehthe
contractor does not provide sufficient water to tisers said, they would not pay the
water fee and they would stop to ask for irrigatiba following year. On the contrary,
most of the water users pay their water fee andirtigated surfaces increase every
year. In his opinion, that means that water useats sgitisfactory results thanks to
irrigation but“they try to get more water by paying less monbkgt’'s why they criticize
Mr Sok Touch so widely.In his mind, due to this self-regulation, therenes need of
external control.

Summary

The points of view of the different actors regagdithe water distribution are very
opposite.The numerous inaccuracies and the lack of controhithe contracts allow
to each one to defend his own opinion which reflegthis individual interest. The
problem of the water distribution crystallizes thepower struggles existing between
the users and the contractor.At this stage of our analysis, we can suggest|the
following assumption: the water distribution isamea of uncertainty that both users and
contractor try to dominate.

On one hand, the contractor tries to overcomeatea of uncertainty in order {o
satisfy his individual interest which is to incredss profits. But the pursuit of his own
interest is limited by the necessity to satisfy imimal level of service to the users [so
that they pay their water fee.

On the other hand the users try to limit their awvestment (in term of money
and time). They lighten the responsibilities of tipstream water theft in the problem|of
water distribution of the downstream users and $oon the responsibilities of the
entrepreneurhiey prefer to blame him for his service, rather tha invest themselves
in collective organisation Their contradictions and behaviour regarding |the
implementation of water turn confirm this hypottsesiVe have to underline that this
hypothesis does not mean that the quality of théeprovided by Mr Sok Touch does
not have to be questioned. It only means that tladity of the service is not the only
responsible for the problem of water distributian downstream users and that the
organisation of water allocation and its respectiggrs are also involved.

Currently,the system is in equilibrium between the individuainterests of the
different stakeholders. Nevertheless, this kind oéquilibrium is precarious. If one
of the party goes too far (for example the contnadbes not give enough water, or the
downstream users take too much water) this baleacde upset and all the functioning
of the water system can be cast doubt over.
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3.4.2 The water fee

1) Another source of conflict between users and cotdra

The water fee is another key elemendf the conflicts between the users and
the contractor. This point illustrates once again the oppositidnttee individual
interests of these two parties:

- On the one hand the users and their represergatm@mplain that the water
fee amount is too high. Indeed, they want to desrethe expenses for water fee
(without decreasing the quality of the water sexyidn order to decrease their
intermediate expenses and increase their profitstMf the users insisted on the fact
that the contractor promised, in the first contrécat the water fee amount will be the
same every year.

- On the other hand, the contractor tries to incrahsewater fee amount in
order to recover his investment. As we will seaifollowing part, the contractor does
not have any legal recognition for the rehabildatiand the management of the
irrigation system. As a consequence he has to esclng costs as soon as possible.
Indeed the water fee amount (between 160 000 a@d@4 riel per hectare) is higher
than those of many other irrigation systems (madage FWUCs, with or without
external support) which varies from 8 000 up to 200 riel/h&>.

Even if the users criticize the water fee amounthe rate of water fee payment
is high (at least for the early wet season rice). Therevaoemain explanations for this
high rate:

- The users get good economical results for irrigatecrops which represent
an important part of the family income (30%), which is defined as an essential
prerequisite so that users are motivated for payiatgr fee;

- The users are already used to spend money for irrggion as they have to
purchase fuel for individual pumping during theoitbrecession rice;

- Moreoverthere is some kind of social pressure at the villaglevel several
users pay because they would feel ashamed imégteuksame every day or they are
afraid of being summoned by tiMekhum They are afraid that their neighbours know
that they did not pay their water fee. This behavionay be explained by one
characteristic of the Khmer society which is thepexct of social harmony: users may be
afraid of distinguishing themselves from other sserho pay the water fee.
Nevertheless, in many Cambodian irrigation scheniés traditional respect for social
harmony does not prevent several irrigation systen@ambodia to get very low water
fee collection rates. The two other assets of Kalirrigation system may favour the
respect of this social tradition.

2) The problem of free riding

Furthermore, despite this high rate of water fdeection, the contractor has some
problems for collecting itmany users are paying late and small amounts aredking
for each user There is no coercive measure to stop this kind offfence The
contractor partly offloads the impact of these offes onto theneteuksas he deducts
the lacking amounts from their allowances. As destrated by E. Ostrom (1992) this

32 According to the summary of results obtained frideid surveys of the team responsible for water
sectorial review
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kind of “free riding”, when it is not repressed, yriacrease rapidly. Free riders, who do
not pay the total amount of their water fell receive a disproportionate share of
benefits”and the people who pay the entire water fee wél fike “sucket. If there is
no punishment, other people will stop to pay thiremmount to avoid beinglickers.

“If free riding becomes the dominant mode of bebawi(...) all users are ultimately
hurt.” Indeed the additional lacking amounts may haveegative impact on the
contractor’s profits and on the viability of thessgm.

3) Different levels of water fees?

Currently there are three different levels of wdtss according to the way the
water is driven from the channels of the irrigatecheme up to the users’ plot. This
measure appears to us as necessary as some u&ete da two subsidiaries pumping
to irrigate their field although others have onty edpen a dike. Nevertheless this
differentiation of the water fee amounts may notebeugh to satisfy users. Indeed as
we explained befordhe water service provided to downstream users isavse than
the one for upstream users. As a consequence thegvie to invest more time in
their crop (to watch if water is flooding in the channahd to innovate which implies
to take more risks Indeed most of the upstream users told us thet did not try to
broadcast early wet season rice because it wassiopas they never tried to do it for
this crop before. Downstream users get good resais since their innovation
(broadcasting) allowed such good results, manyre@st users are thinking about
broadcasting also. Nevertheless, the question fiéreint levels of water fee for
downstream and upstream users has to be questismézhg as upstream users will not
respect water schedule. If the quality of the watervice is not improved, the
downstream users should have to pay smaller water Another solution may be to
improve the water service by fining water theft @sdertaining that contractor provides
enough water to satisfy users’ needs. Both solsti@ve to be discussed with the users,
the contractor and the local authorities.

Summary

The water fee is another source of conflict betwiencontractor and users. The
personal interests of these opposing parties aree ropposite than for any other
elements. Indeed the contractor wants to increlasenater fee amount although the
users want to decrease it. As a consequence, segera do not pay the total amount of
the water fee. As there is no sanction againstatience, this behaviour may increase.
Last, as long as the downstream users get less wate upstream ones, they should
have to pay less money for this service.

3.4.3 The Maintenance

As stressed in our presentation of the assets andtraints of the physical
infrastructures, the channels have to be maintairegilarly. According to our
observations the maintenance of the channels is ttimited to repair the numerous
damages sustainedindeed, during the rainy season, the villagersatge the channels
for fishing. At harvest time in December, trucksdasxen-carts are coming into the
fields to transport the harvest, damaging the difebe canals.
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Once more, this problem is largely explained by theagueness of the contract
which only states thatuSers have to maintain secondary channel, dams,dées.
The modalities of this maintenance are not defieden? How?). Furthermarehe
notion of “maintenance” is not understood by the diferent actors: according to
users,meteuks but also the commune council and the contragct@intenance is a
matter of repairing the channels when they are dachathat means to warp the
bounders (to avoid water losses from their field)emove the small soil dams (to allow
water to flow up to their fields).No one mentioned a regular clearing out of the
channels Last,there is no element in the contract regarding the @mage made by
villagers on the channelsvillagers can damage it without being afraid otmtual
sanctions. Nevertheless, since the irrigation sehéas been rehabilitated only three
years ago, it is difficult to assess if the curriemel of maintenance is not sufficient to
guarantee the water distribution. Indeed, the foptl level of maintenance is not
necessarily the “maximal” one, but rather the op&naizing the cost-profits ratio. To
answer this question, we would have to be abletudysthe impact of this level of
maintenance on the water distribution during a ésngeriod.

There is also a contradiction on the entity responsibleof this maintenance
The majority of the local authorities anteteuksagree to say that the entrepreneur is
responsible for the clearing out of the main ch&n@a the contrary, they disagree
regarding the entity responsible for the other cledsm For most people, the
entrepreneur is also responsible for the secondbhannels, and the users have to
“maintain” the inferior levels. For some othersrgmaularly themekhumand one of his
deputies) the contractor has to “maintain” all tinnels, except the water course dug
by the users to reach their plots. According te tontractor, it is the duty of the
meteukdo organise the reparation of the channel by #ers) in all the places where
the embankments are too small to go with the exoa@ghe end of the secondary
channels and all the inferior levels).

In practice, Mr Sok Touch clears up every yea@il, the concrete part of the
main channel and repairs the principal damageshef grimary channel and the
upstream part of the secondary ones. He also hadety up the supply channel
upstream to the pumping engines every year, astiply channel is partly destroyed
because of the annual floods. He does not plano#mgr maintenance: machines and
other materials are repaired when they have falure

Another problem concerns the installation of culvé€flou”) by villagers to cross
the channel and reach their house. Most of thagelis use culverts with small diameter
which slow down the water flood. According to salesstakeholders and our
observation, these smalbt” may have a negative impact on the water deliterthe
downstream villages. This problem is particulartyosg in Rovaong. Nevertheless,
there is nothing on the contract regarding thealtaton of culverts and nobody wants
to spend money to purchase biglgr. according to the contractor, it is the duty af th
villagers or theMephum according to thd&lephumit is the duty of the contractor...
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Summary

The level of maintenance is very low although theainages are numerous and
regular. Here again each party tries to invest itselfess las possible and put the blame
on the other party. And here agdime vagueness of the contract favours this kind of
passive behaviour Neverthelessthe lack of maintenance may have a strong
negative impad on the irrigation system functioning in the sharimedium run.

3.4.4 Extension

There is no element regarding the extension of tharigation scheme in
contracts. Nevertheless, the contractor has extended tiyated area every year since
the beginning of the Kbal Por pumping station comityu According to the different
stakeholders’ views, we can distinguish two kinflextensions: the one done within
the commune of Sambou, and the one done outsithe @ommune.

Extension within the administrative limits of thenamune of Sambou

Several channels have been rehabilitated by théramiar between 2003 and
2005 within the administrative limits of the comneunTwo channels have been
rehabilitated on user’s request: one in Thnot Claund one in Tro Peing Pon Lou. In
both cases, the views differ on the way these daklarirave been rehabilitated.

Different views on the way irrigation scheme can be extend:

In Thnot Chum the users told us they have rehabilitated manually 600 meters long of tertiary channel. The
contractor advances his participation in this work and showed us a photo of him pick-axing into the channel.
According to the village authorities, they did not get any help from the contractor (neither financial, nor material
aid) he only came to take the picture. ..

The users from Tro peing Pon Lou also dug a 50 meters long tertiary channel. Here again the contractor’s
involvement is source of contradiction. The contractor claims that he paid the water users who dug the channel,
although the village authorities told us that they did not get any support from him. Moreover, in May water users
from Tro Peing Pon Lou asked Mr Touch to rehabilitate another channel (I km long). Even if villagers promised to
finance part of the work up to 5008, Mr Touch, who gave his approval during a previous meeting, finally refused to
do this work. According to him, the work would be too expensive (much more than 500$) because the channel has
been filled again and across one village. To avoid conflict with these villagers he does not want to dig the channel.

Box N°12: Different views on the way irrigation scleme can be extend

In both cases, the project of extension was digtlgtween the contractor, the
Mekhumand villagers who owned plots along the channppesed to be rehabilitated.
The other water users of the irrigation systemsewsst consulted. All stakeholders
interviewed on that point consider thatly the water users who can use this part of
the channel are concerned by the rehabilitation desion. The others do not have to
give their point of viewThis point demonstrates the “individualist” nature of the
water users’ behaviour But most of all, this point stress adilie lack of collective
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action in the decision-making process This involves the contractor and people
directly concerned only. It is just like if the mabtructures belong to the entrepreneur
who can decide alone what to do with them.

Thus theMephumfrom Tro Peing Pon Lou admits that the rehabibiatof one
channel in his village may induce problems for #eter distribution in downstream
villages (by reducing the quantity of water avaigbbut he considers that his duty is
“to improve the conditions in his own villages b&fdhe looks after the ones of other
villages. Even the downstream water users share this pbdiniew “Upstream villages
do not have to consult us if they want to dug nieannels, it is their right to do 80

Extension out of the administrative limits of t@mmune of Sambou

In 2004 and 2005, the contractor provided watdotw villages of the commune
of Srangkae. The downstream (especially those fRmvaong and Thnot Chum) water
users from Sambou did not appreciate this contractecision. Nevertheless, some
users from Kbal Por told us that they ignored thtit Touch gave water to people
outside the commune of Sambou.

The Mekhumof Sambou is the onlMekhumwho signed the first contract with
Mr Sok Touch in 2003. According to the water udessn Sambou, that means that they
have priority: ‘Sok Touch signed a contract with our commune. is ¢bntract he
commits himself to provide us with enough waterchie not provide water to other as
he does not give us enough wateevertheless, even if they consider that the
contractor has no right to extend the irrigatiostsyn to other communes, they admit
that they have no duty to take decision on thattpémdeed only thenekhum of sambou
can take this kind of decision and he already sigme&ontract with the contractor and
the Mekhumof Srangkae. If the users criticize the fact tthet contractor decided to
distribute water to people out of the commune, theyot call into question the right of
the Mekhumto take that kind of decision alone. It may be sider as a kind of
recognition of the authority of thévlekhum regarding the irrigation systems.
Nevertheless this extension has already turned aatoflicts between users from
Sambou and users from Srangkae (cf. the conflgginding the door N°7).

These different reactions between extension widlnich outside of the limits of the
commune show that there is a notion of water riglked to the commune.

Moreoverthe contractor told us that he does not care aboutlispleasure of
users from Thnot Chum and Rovaong According to him, They are always
complaining. | have always problem to collect wdz in these villages. It is not my
fault if they do not get enough water: the waten@ flooding properly up to their
villages. On the contrary, the water flood propetdg to Phum Kork and | have no
problem to collect water fee”
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Summary:

To sum upthe extension of the irrigation system is anotherairce of tension
between the contractor and users and even betweensars themselves The
contractor seems to have the upper hand on thid: g is planning to extend again the
irrigated area in the Srangkae Commune but, acogitdi what he told us, he is waiting
to get a legal recognition before he invests mothis irrigation system. Moreover, the
extension of the irrigation system outside of taenBou commune starts to arouse some
users’ anger and induced the most important cdrifetween users. As a consequence,
we can suppose that this point may have negatoeniive on the relationships between
some users (mostly those from rovaong and Thnotr(lauind the contractor and on the
irrigation system in the medium or long run.

3.5 DIAGNOSIS OF THE IRRIGATION SYSTEM MANAGEMENT

3.5.1 A precarious balance?

Our agro-economical analysis stressed on that watns from Kbal Por pumping
station get good agro-economical results for tireigated crops, higher than in other
Cambodian areas. Moreover, the rate of water fellsction seems to be high and the
irrigated areas have increased every year.

Nevertheless the previous parts stressed out hovh itine numerous inaccuracies
in the rules feed power struggles between theréiffestakeholders. These inaccuracies
encourage the multiplication of behaviours (suchstesling water, not fulfilling his
duties, etc.) which may have strong negative ineeston the functioning and the
viability of the system:

1) Inaccuracies in the service definition

The contract does not define precisely the boundass of the service area and
the individual or households with rights to use wadr from the Kbal Por irrigation
system As a consequence, the contractor can extendrigation system as he wants,
without taking into account the opinion of the atlveater users. For the moment he
never excluded any users from the service but it happen, as shown by his speech
regarding the village of Thnot Chumf Wwater users from Thnot Chum continue to pay
late and to criticize my service, | will provide t®ato users from Srangkae commune
instead of thei

Moreover, the level of service that the contractolas to provide is not clearly
defined. The identity responsible for the water allocation letween the users is also
not clear (is it under the responsibility of userbRteuk® Contractor?). In the same
way, the amount of water that an irrigator is aled is also not specified. As a
consequence, it is difficult to assess the qualifythe service provided by the
contractor, the veracity of the users’ complaimtd & solve the problems regarding this
point.
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2) Inaccuracies in the maintenance definition

The level of maintenance which has to be ensuredttaa entity(ies) responsible
for it are not defined. As a result the differetakeholders invest themselves as less as
possible in this activity and the infrastructuresynbecome too much damaged to allow
a good water distribution service.

3) Inaccuracies in the sanctions definition and in @ppointment of the
authorities in charge of applying these sanction

The entity(-ies) responsible for controlling andimtaining the rules is (are) not
clearly defined (is it the role oheteuk® Of contractor? Ofekhun?) In the same way,
the sanctions which have to punish the eventuakrirthnsgressors are not contractually
defined. As a result there is an important riskseéing the transgressor behaviours
increase.

Our opinion is that the irrigation system is cuthgialanced: there is a problem
in the water distribution particularly for the dostream users who get less water than
the upstream ones. Even if the agro-economicalaisatloes not show any significant
difference between the results of the upstreamthaddownstream users, it does not
mean that there is no problem in the water distigdou The good agro-economical
results of water users may be explained by thegh liechnical skills regarding rice
cropping and their good adaptability which allowerh to soften the impact of eventual
dysfunctions of the irrigation system. Nevertheliésshis problem is currently limited
and the system is balanced, this balance can ket ifpthe unruliness and the power
struggles between the users and the contract@aser

The case of the late wet season rice in 2004 iscpharly enlightening on the
risks caused by the contract inaccuracies.

3.5.2 The particular case of late wet season rice

There is nothing in the contract regarding the orgaization of the late wet
season irrigation The contractor does not consider that he haddtiye to provide
water for the late wet season: the users havegange meetings to convince him. In
2004, at the end of the late wet season, mosteofiistream users paid the fee for this
irrigation (according to the contractor about 30&evmissing). On the contrary about
800 $ were missing in two downstream villages (Roxepand O’Po, no data for Thnot
Chum) as many users were dissatisfied with thezrv

In our opinion this conflict illustrates how the balance of the irrigation
system can be upsetndeed the decision to irrigate has been takenharry and users
did not sign any contract. Moreover, it is mordidifit to control who takes water from
the irrigation scheme than for early wet seasonth#st time, only those who get water
from the irrigation system can crop rice, otherven@ wait the rainfalls. On the
contrary, for late wet season rice all users sosirthrop almost at the same time.
Furthermore, the contractor did not have time to @sers to sign contracts before to
start the pumping station. As a consequence, dsaveral farmers commit themselves
to take water, he did not get any assurance omuhger of hectares irrigated. In fact
many users, who did not commit themselves duringtmg, took water when the
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contractor started pumpingVorrying at not being paid by all users, the contra&tor
limited his expenditures for fuel and did not pumpenough to satisfy all needs

According to themeteukdfrom Rovaong and O’Po the contractor stopped ko as
for the lacking water fee. Indeed he provided wéterearly wet season 2005 to those
who did not paid for late wet season even so. Neglass when we left the area at the
beginning of December, there was no rainfall simm®e than 2 weeks and the users
were thinking about asking water from the pumpitagisn. The contractor told us that
he will agree only on one condition: all users vibphy the water fee for the late wet
season rice...Unfortunately, as we left the area,d@enot know how this power
struggle between users and contractor has beeedsolv

3.5.3 Collective action: the main issues

As we explained in the first part of this repor)lective action is not a natural
phenomenon but rather a problem that the orgaaisatihave to deal with for
functioning. Numerous studies insist on the faett tbollective action is particularly
difficult to implement in Cambodia.

As written by Crozier and Friedberg (1977)XQuels que soient en effet les
objectifs manifestes des organisations, cellesgeuvent faire abstraction des valeurs
charriées par une certaine structure sociale a kltpi ses membres sont plus
particulierement attachés. Whatever objectives of organizations, they aaot
disregard the values carried by some social strecat which one its members are
particularly attached. We have to take into comnsitien the fact that the notion of
collective action is not “obvious” for most of tikdmer farmers. The traditional forms
of organisations and their way of functioning dd go in that sense. They are rather
promoting to stay in the background, to avoid dehfparticularly with the authorities)
and to maintain the social harmony. This charastierof the Khmer society influences
several aspect of the management and functioninibeofrrigation system, such as the
involvement of the different stakeholders and thecpsses of rules elaboration and
conflicts resolution.

3.5.3.1 The different stakeholders’ involvement

At different levels, the stakeholders try to lirtfieir personal involvement in the
irrigation system, in term of money, time, risk ardanisation.

Water users

We observed a real withdrawal of most water usens fthe irrigation system
management and functioning. Even if they considat 8ok Touch is not the owner of
the channel (t is the property of the Stédethey think that he has to solve all problems.
As a consequence they did not put effort into elatian of rules, maintenance, respect
of rules and resolution of conflicts. They try it their own investment. They lighten
the responsibilities of the upstream water thefthi@ problem of water distribution of
the downstream users and focus on the responigibibf the entrepreneuhdy prefer
to blame him for his service, rather than invest temselves in collective
organisation. The most eloquent example is the one of watet:theen if the water
thefts of upstream villages have a real negativpach on the water availability for
downstream users, these one mostly accuse theactortr This kind of behaviour can
be explained by both:
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- The traditional precept of the Khmer society whiadvice to stay in the
background to avoid conflicts;

- The hierarchical relationships which traditiogaditructure the Khmer society:
the contractor is seen as a kind of chief or powgréople that users pay in exchange of
his service.

Contractor

The contractor appears to us as a dynamic person,involves himself a lot in
the management of the water system. Neverthelesstlolvement concerns above all
the elements which allow him to increase his psofitdeed he is particularly ingenious
and spends a lot of time to organize the watercig&ction. He organizes several
meetings to discuss this point with users and gegglarly in the area to merteteuks
and check the water fee collection. He also spdot af time with NGO’s and other
organisations likely to help him to get a legal agwmition. On the contrary his
involvement his low regarding the maintenance dredwater distribution: he does not
try to stop the water thefts, except if the sitoiatgets worth and if he feels that the
dissatisfaction of users becomes too higNo meetings have been organized to
discuss the problem of water schedule and water thte

3.5.3.2 Process of rules elaboration and decisiont  aking

According to Ostrom (1992)Most individuals affected by operational rules has
to be included in the group who can modify thedestuThe process of elaboration of
rules strongly conditions its legitimacy and itspect by users.

At first sight the process of rules elaboration avater fee fixing seems to fulfil
this principle: users were present at the meetiggrused to introduce the contractor
and define the rules of functioning of the irrigeti system. Moreover, their
representatives, thmeteuksand mephumsare supposed to take part in the meetings
organised for discussing the water fee. When theyhat manage to get a common
agreement, they can receive help frftekhumand from Mr Koy Sokunthea, who can
act as mediators.

Nevertheless, in the facthe participation of the users in the decision proess
is low. Even if they were present at the first meetingsytdid not participate in the
rules definition, except those regarding the wéter In the same way, all tieeteuks
did not takes part to the annual meetings regardiatgr fee and there is no meeting
betweenmeteuksand their users in order to discuss about theidsi@e the results of
the meetings with the contractor. It does not mehatthe contractor refuses or tries to
limit the users’ participation. Most of the usesgltus that they do not need to take part
to the meetings or even to know the debates andtsesf these meetings as their
Mephumare doing it and represent their interest. In th®e way, the contractor can
decide almost alone to extend the irrigation schefriee extends it within the Sambou
commune boundaries he does not meet any opposittenusers do not participate to
the decision taking procesBhis lack of personal commitment belongs to traditnal
Khmer rules of social stability such as the standig back in front of the authority
and the conflict avoidance Thus the involvement and personal commitmentsstay
difficult for most of Khmer people.

Nevertheless,in some cases users and their representatives sedm be
motivated and to commit themselves to defend theinterest: this is the case of the
fixing of the water fee: users try to reduce thaewdiee amount since the first meeting.
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Nevertheless it seems to be difficult for themayp dlown their point of view. According
to the water users, the final decision is alwaysselto the one suggested by the
contractor than to theirs. During the meetings,Mei&humtries to reduce the price, but
he told us that he can nottego much insist and pressurize the contracidrhe
commune considers that even if the price augmemtas partly justified due to the
increase of the fuel price, the amount asked by dbmetractor is too high. As a
consequence we can suppose that the contractahdagpper hand on the water users
and even on the commune in the decisional prodéss.“weakness” of water users
regarding the negotiation of the water fee may alsde explained by the social
Khmer characteristic we just defined but also by tle fact that the contractor does
not present the different expenses necessary fordhrrigation system functioning
The only explanation he gives to the water usetiseésuel consumption. Moreover, the
water users have no way to check the real anneakchinsumption. As a result, it may
be difficult to negotiate about something they db know well.

As a consequence, these rules partly imposed by tlwntractor are not
recognised and so not respected by usefBhus water users are paying late and do not
pay the total amount of the water féaen if they do not take part into the decisional
process, they express they needs and point of viethsough their unruliness.

We can add that there is also a real problem of iwirmation spread between
the different stakeholders Thus most of the users and even their repre$entdd not
known the content of the contracts supposed tolaegtheir relationships within the
irrigation system. Moreover, users do not know dlag of pumping of the station and
the water schedule. As a consequence, they havatth the channel (which cost time)
or they take water at any time (which may penallee downstream users). Last the
contractor did not provide them reliable informatiaregarding the financial
management of the irrigation system.

3.5.3.3 Negotiation and conflict resolution

According to Ostrom (1992) any collective orgarimathas to be able to solve
conflicts and to implement graduate sanctions ése¢hwho violate operational rules. On
the contrarythe Kbal Por irrigation system has a low capacity dr solving conflicts
and penalizing those who violate rules.

In most cases, the different stakeholders try toichthe conflict, at the risk of
letting the situation get worse and becoming madffecdit or even impossible to solve.
Thus themeteuksare seen by the other stakeholders as resporisibt®ntrolling the
water allocation between the users. Neverthelgssit drom discussion, they do not
have any power to intervene, stop and punish thenthefts. As a consequence this
kind of offence increases. Furthermore most oftithee no-one intervenes in case of
water theft until some violent conflict (gate brokeusers close to fight each other)
happens. Even in case of violent conflict there rmoecoercive measures against the
water thief. In the case of the gate N°7, Mekhumintervenes but only to quieten
down the users.

3.5.3.4 The village as an organisation unit

The Khmer society has also some assets which teuided to solve a part of the
difficulties linked to the collective action.
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The irrigation system is partly based on the vélas a unit of organisation of the
users. The water allocation is organised accorthntpe administrative boundaries of
the villages. The organisation is also based ontthditional village authority: the
Mephum Indeed in 4 of the 6 villages, the chief mketeukss the Mephumand the
othersmeteuksalready had responsibilities in the village (poes mephum soldier,
etc.) or they are people whose reliability is redegd by other villagers. This
observation is not inconsiderable as theteuksplay a central role in the irrigation
system. Indeed they are the link between the @setghe contractor. He is responsible
to spread the information from users to contra¢mostly because they want more
water) and vice versa.

Meteukis also the first one involved in the resolutiohadl problems, those
regarding the water fee payment as those regattengvater theft or the lack of water
in the channels. He is seen as responsible fomégerity of the points which are not
clearly defined by the contract§o solve the problems, they use traditional mean
which is the private discussion:when a user does not respect the rulesntateuk
talks with him and tries to convince him that hes @ respect rules because it is not
good tocreate conflict. More than the traditional authgrit is a traditional foundation
of the Khmer society which is used: the respedoafial harmony and the avoidance of
conflict. This system is working to face and litiie problem of water fee payment. On
the contrary it dos not work to avoid the problehwater theft. Our hypothesis on that
difference is the notion of “water theft” does noaditionally exist in the Khmer
society. Except in case of gates operation, villagio not consider the fact to take
water outside of schedule as an offence. The tomdit authority represented by the
Mephummay have power only on the element commonly cemsad an offence by the
majority of the villagers.

3.5.3.5 Power struggles

As explained in the first part of this report, pow&ruggle are inherent in
collective action. Nevertheless, the relationshijggtween users and contractor are
particularly strained. Even if no direct clash eliappens between users and contractor
up to now, they have opposite personal interesies@ power struggles concern all the
aspects of the irrigation system management anctibmng: the water distribution, the
water fee, the maintenance and the irrigation syséxtension. Even if users and
contractor have a collective interest in the fumitig and the sustainability of the
irrigation system, they have personal interestselyicbpposite. They both want to
increase their personal profits, which imply to @ese the profits of the opposed party.
They do not want to share the profits. As we exgdipreviously, the numerous areas
of uncertainty of the contracts but also the latlspread of the information creates
numerous areas of uncertainty that each stakehatgeto overcome to follow his
personal interest.

To illustrate our intention, it is like if users veepulling one tip of an elastic, and
the contractor was pulling the other tip. Currentigre is an equilibrium which allows
the irrigation to function. But this balance may Uggset: the elastic may break if the
opposing parties are pulling too hard. This powarggle exacerbates the usual limits
of any collective action.
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3.5.4 Financial management

Lack of openness

All the information we got regarding the financraanagement of the irrigation
system comes from our interviews with the contraotdrom the background papers he
wrote for Mekhum MAFF and NGO’s. We did not manage to access $opkirsonal
papers. Each time we asked him or his wife to $e@r tdocuments regarding his
expenses and receipts they told us that they didnmaintain detailed books and even
that they did not keep the documents regardingtbeious years. We believe that they
did not want to show us these documents. Indeedyeasre going to see it in the
following section, a part of information they gawve does not seems reliable (they tend
to increase the amount of their expenses and dectha one of receipts).

MATERIAL SizE UNIT PRICE NUMBER TOTAL
250 horsepowt 3000 USL 2 1C 000 USL
Fuel pumps 200 horsepower 2000 USD 2
) 0.5 meter in diamet 4500 USL 3 13500 USL
Water turbines
) i 05m 50 USD/0.5m 100 5000 USD
Iron pipe (pump station
to primary canal)
) 05m 25 USD/0.5m 60 1500 USD
Concrete pipe
) ) 12 m*16n 25 USD/m 72m? 1800 USL
Pumping station
(platform)
o Length : 200 r
Canal rehabilitation
o 6 channels* 2000 m 1 USD/m 12 000 m 12 000 USD
Canals rehabilitation
) 200 USD/gate 20 4000 USD
Sluice gates
i 1 UsSD/n® 3000 m? 3000 USL
Canals bending (by
hand)
50 USL 20units 2000 USsL
Concrete and small
concrete pipes (under
bridges
. 18 000 USD
Repairing of pump
Concreting the pumping
station
o 1USC 18000 mi 18000 USL
Canals rehabilitation
) 300 USD 15 4 500 USD
Concreting canals
crossing
106 100 USD
TOTAL
. 100 USL 5 people * 7 3500 USL
Technicians salary months
100 USL 5 people * 7 3500 US:
Man Power months
113 100 US$
TOTAL

Table N° 11: Contractor’s expenses for the rehabilation of the irrigation scheme
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According to their information:

- The contractor invested 113 100 US$ in the rehabdin of the irrigation
scheme and the pumping station;

- In 2003 he made 1 823 US$ profit and 648 US$ folyamet season 2004.
We do not have the data for the late wet seasen2@94 and the early wet
season 2005.

According to these data, with this kind of annusdfis, the contractor would
need about 90 years to cover his costs. Neverthedeseral elements allow us to say
that this data are not reliable and do not cormedptm real amounts. Indeed, the
contractor wrote that he consumed 600 L of fuelR003 and 2004. However the
irrigated area was not the same (412 ha in 2004£280dn 2003) and he told us that he
assessed the water fee according to the quantityebtonsumed the previous year. We
did not manage to ascertain the quantity of fuellyeused by the contractor. The
contractor writes down the quantity of fuel use@rgvday in the pumping station. He
showed us the statement for 2005 (cf. Annex 18)tblat us that it was incomplete.
According to this document the total amount of fuséd is 375L between May'2@nd
June 2. Nevertheless, according to the users, the punstatipn did not work in July
and August as they got enough water from rainfalls. overvaluation of the fuel
consummation of 100 L allows the contractor to €a®nUS$ (with a price of 2000
riel/L). Furthermore, the contractor does not tak® account the surfaces irrigated
from Srangkae Commune (and the water fee corregpgnadh his receipts. However
the expenses for these surfaces are mixed witle thibSambou Commune. This kind of
“oversight” for an irrigated area of 30 ha allowe tcontractor to earn about 1230 US$.
All these observations allow us to assume thatcontractor overvalues the quantity
of fuel consumed every year and undervalues its pfib. Nevertheless, we are not
able to assess the measure of this undervaluakioere is a lack of accuracy in the
financial management of the irrigation system.

Moreover even if the contractor declares that hies gehigh rate of water fee
collection (more than 95%), we have no way to chibik information. Moreover we
know that the contractor reassesses the amountigated surface according to the
small sum of money that the users do not pay. Mae he does not take into account
the bad results obtained for the late wet seas@n2004. Here agaihere is a lack of
accuracy and openness of the data provided by theowmtractor regarding the
financial management of the irrigation system

A lack of sustainability

The contractor does not do any provision for deptem of the equipment. As a
consequence, in case of engine failure or importiamage on the irrigation system
there is no guarantee that he will have the firencapacities to change or repair the
dysfunctioning parts. As a consequence the funicigpand the sustainability of the
irrigation system may be cast doubt over at angtim

Moreover, the problem of the payment of the wagertias to be questioned. If the
problem of the late wet season rice 2004 happeam ag real conflict may occur
between the contractor and the users: what wouighdra if users refused to pay the
water fee again? Would the contractor manage terchis costs? In the same way,
what would happen if the free riders’ behaviourssen?
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These elements show us that the financial managenteaf the irrigation
system is not necessarily sustainable. If a probleoccurs the contractor would not
always be ableo solve it(in a financial mean).

3.5.5 “Relationships” between the irrigation syste m and its
environment

The organisation is not an exclusive system: itinsrelationship with its
environment which will partly determine the consita that the actors of the system
will have to deal with (Crozier and Friedberg, 197Indeed an irrigation system fits
into a legal and institutional framework which n@artly structure its organisation, but
which may also be restrictive for its functionirig.the case of the Kbal Por irrigation
System, the Cambodian institutional and legal fraork, or rather the lack of
institutional and legal framework put pressurest®functioning.

3.5.5.1 Lack of legal recognition

The contractor did not get any legal recognition tlee rehabilitation and the
management of the Kbal Por Pumping Station Commumie gets themekhuris
recognition in writing since he signed the contrastwitness. Nevertheless this local
authority does not have the legal ability to autt®one private entrepreneur to manage
an irrigation system.

As a consequence, the contractor does not havegaamantee that he will be
allowed to continue this activity and to cover dtssts. Anyone can claim the right to
manage this irrigation system. Indeed, two of tkeembouring irrigation systems are
currently managed by Mr Searng Chuntry, the diregemeral of Tax Department. He
is not asking users for water fee and he finanaegly}c and obvious rehabilitation
works. Both irrigation systems were previouslyaiaititated by foreign NGOs which
created water users communities in charge of tigation system management. When
Mr Chuntry proposed his help, the water users’ comitres stopped to manage the
irrigation system. Mr Sok Touch would probably nm able to face this kind of
competition: even if the service proposed by Mr @huis highly politicized, farmers
would probably support this free system.

This absence of legal recognition has a negatiyEanon the irrigation system.
Indeed, on the one hand the contractors tries twe@ase his annual profits, by
decreasing the quantity of fuel used in the pumgsitagion (and so the quality of the
service) and by increasing the water fee amounicfwtiecreases the users’ profits). On
the other hand he tries to reduce his expensesh&@maintenance of the irrigation
scheme (which is limited to the bare minimum) am&l provisions for depreciatiomhe
legal recognition appears to us as a necessary cdiwh to ensure the viability of
the management of the irrigation system by the coractor. This legal recognition
would be useful for the contractor (who will geethight to manage the irrigation
system during a fix number of years) but also foe users (if contractor get the
guarantee he will have time to cover his costsnhg ensure a better service for a better
price).

Nevertheless the legal recognition of the entrepmenmplies the support of
several actors. Indeed before to be presented eontimistry, the request for legal
recognition has to go all the steps of the adnmatiiste hierarchy. The irrigation system
may represent an important issue for the diffeaemdrs involved in this process:
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- First the contractor has to receive the supporthefMekhumwho is the
central authorities’ last representative at thealdevel. But this irrigation system
represents a major issue filekhum Indeed he already used it as central election
promise. Even if the actudekhumis the one who contacted Mr Sok Touch to
rehabilitate and manage the irrigation system,etherno guarantee that he wants to
support Sok Touch’s legal recognition. Indeed allegcognition will probably imply a
long run (about 10 years) contract which will ‘kbthe irrigation system: thekhum
would not be able to use it during the next comrhetection by promising a “better”
system, with lower water fee...Thus when we leaved dtudy area, according to the
contractor and Mr Sokunthea, thekhumdid not have signed the legal recognition
request to pass on to the district level. Accordmthe contractor thielekhumblocked
deliberately his request and was asking him fokSbaesh”. Nevertheless he refused to
tell us the amount asked by tMekhum This one denied and told us that he already
passed it on to the district level.

- As we explained previously, the Kbal Por irrigatiepstem is under the
MAFF’s responsibility. The contractor already seadgquest to the MAFF. According
to the contractor, he gave 500 $ of commissioméoMAFF. Unfortunately, the MAFF
employee who was in charge of Takeo PDAFF's filiesl dast year and, in Sok Touch'’s
opinion, this event stopped the process of legalogeition. Nevertheless Mr
Sokhunthea, the current chief officer of agricidtum PDAFF told us that the MAFF
refused to give a legal recognition because thdractor did not provide enough
information to evaluate his proposal. Accordinghim, Mr Sok Touch has to write a
more detailed request and to describe his plan regding the irrigation system
management for the 15 next yearsThe MAFF also criticized Mr Touch’s project
for installing old pumping engines instead of purclsing new onesNevertheless,
Mr Sokhunthea is currently helping Mr Sok Touchnate a better file. He told us that
he will use his own experience in the field of gaiion system management.
Nevertheless, several points he explained us regahis plans for the irrigation system
seemed confused.

- Currently the PDWORAM and MOWRAM do not intervemethis matter,
as this irrigation system is under the MAFF resjuhty.

In our opinion,the main brake on Mr Touch’'s legal recognition is he
institutional and legal Cambodian framework Indeed, as we will detail further, there
is no framework defining the process of devolutidrirrigation system management to
private entrepreneur. There is nothing regardimgaiithority empowered to implement
this kind of devolution.

3.5.5.2 Lack of external control

A direct consequence of this lack of legal recagnitis the lack of external
control of the irrigation system managemehihis lack of external control has a
negative impact on the irrigation system viability

- Indeed there is no control of the quality of thaevaervice distribution. As a
consequence there is no way to check if the cawtrealfils these obligations and
provide “enough water” to the users. Moreover haswater allocation is supposed to be
under the responsibility of thmeteuksthe external control authority would be able to
control the real impact of water thefts on the wadistribution quality, and if necessary,
to solve this problem, possibly by implementingrcoee measures against water theft.
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The work of this external authority would allowdettle and solve the conflict opposing
users and contractor on that point.

- There is no control of the level of maintenanceaAnsequence, the level of
maintenance is currently very low and the infrastiiees will be damaged quickly
which will decrease the quality of the water seevithe problem of water distribution
for the downstream users will increase if the dasdampfrastructures slow down the
water flood;

- There is no control of the level of water fee asketly the contractor.
Consequently there is a lack of openness and relidity of the financial
management The users do not know what they are paying. Magedhere is no
guarantee that the contractor does the necessavision on depreciation which may
endanger the viability of the irrigation system.

Our analysis stressed on that an external controkinecessary to ensure the
respect of both parties’ commitments This control would also ascertain that the
management of the irrigation system is able to enis viability on the long run.

During our field work we also tried to determineiah entity would be able to
ensure this kind of external control. The follow-apd the control of the contractor
imply a proximity that only the local level can gaateé’. Nevertheless the local
authorities do not have necessary the capacitie(iin of finances, time, competences
and motivation) to ensure that role:

- The Mekhumis the central authorities’ last representativéhatlocal level.
He is already implied in the management of the irgation system as a witness of
the contract Moreover he has already a role of “control” aneldmtion but this one is
not defined by contract. On one hand he tries ttuce the water fee amount to
guarantee the users interest. On the other harchihesummon the water users who
refuse to pay his water fee amount. Neverthelessdmsiders that he only have to
intervene in the irrigation system in case of sgioonflict. Moreover most of the time
his influence on both parties is limited. He does have the ability and the will of
pressurizing the contractor regarding the waterdaie@ the water distribution. He also
does not have the means and the will to apply eoemeasure against the users. He
only uses the traditional way of discussion andiageressure. Indeed the users are
potential electors so he avoids loosing their vobgs using coercive measures.
Moreover, theMekhum Lastthe commune is already engaged by contract in the
control of Mr Sok Touch in framework of the water supply station, in the frame of
the project MIREP (Small Scale Piped Water Systeffisyis the commune council is
contractually involved aspfoject designer, partner of the private investadanterface
with users and administrative authorities. It alswares the role of contractor authority
with the PRDC?**. Nevertheless the responsibilities of the commooencil are not
well understood or accepted by the different stalddrs and the commune does not
currently fulfil all its duties.

33 MAHE J. P., CHANTAN K. (2005)rehabilitation of a rural electricity system: geméreport

3* MAHE J.P., CONAN H., DALIMIER T., GAY B., MONVOIS .J(2005) Programme Mini-Réseau
d’Eau Potable (MIREP) au Cambodge : une approcheatice de partenariat public-privé pour le
développement  de réseaux d’'eau en milieu rural Lettre PS-EAU N°43,
http://lwww.gret.org/ressource/pdf/lettre_pS-Eau_at8cle Mirep.pdf
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“Globally, families do not have understood the roles and responsibilities of the commune and the private investor in
the water supply network implementation and management. Families do not know that the commune has to control
the functioning of the operating of the water supply system by Mr Touch. The commune is not recognized as relevant
in the water delivery system. Moreover several families are complaining about its incompetence and abuses,
particularly regarding the construction and reparations of roads. When we interviewed families on the role that the
commune will be able to play in the water supply network management, they answered that the commune may act
as a mediator, able to pressurize the contractor in case of conflict. Nevertheless, if they understand the issue in the
role of the commune, currently they do not have confidence in it for legitimating his role in the system. "

(Caroline BILLARD and Janie BOURSIN, personal communication)

Box N°13: Information collected in the families fran the Commune of Sambou regarding the
management of the water delivery network by traines working for the project MIREP,
GRET

- We did not get any information regarding the distetep. Nevertheless
none of the stakeholders interviewed mentioned lierment of this step or even
any relationship with it. If this step is closethe local level in a territorial sense, it
does not seem to be close to it in practice;

- The irrigation system and the contractor have diraalationships with
provincial level:

- Indeed the PDAFF and particularly Mr Sokhunthea iavolved in the Kbal
Por irrigation system management since severalsydde has currently a role of
“mediatof between the users and the contractor regardiegwtater fee amount and
way of payment. He is also helping the contractortie elaboration of the master plan
and the organisation statutes to get some recogritom MAFF. Nevertheless, even if
he qualifies himself as arfediatof’, he does not have the financial means and thia wis
of act as a “contracting authority”. We can add there is a lack of understanding of
the goal and the principle of this kind of externahtrol. Indeed, in his opinion, if Mr
Touch get legal recognition, there will be no neédxternal control as there will be
some kind of self-controlling of opposing partiégverything will be written on the
statutes and Mr Touch will have ensure its respdet.will have the power to control
the users, and if he does not respect his agreemtiid water users will do conflicts”
Furthermore the staff of PDAFF does not have theetand the financial means to
operate the follows up and the control of the atign system: If my staff moves to
Sambou to control the irrigation system, the cocttwawill have to pay them and it will
increase the water fee. It is not in the useriast to do thit

—In the frame of the MIREP project, the PRDC shdhesrole of contracting
authority with the communeThe provincial authorities ensure among others le xaf
selection of the communes, allocation and contfosubsidies and supervision of the
works. The PDRC plays a role of technical supeovisiand of advice” According to
the team form MIREP involved in the implementatafrthis project, the authorities of
PRDC of Takeo are really motivate and engaged isaffoject and try to ensure their
responsibilities. When we interviewed them regagdime possibility of playing the role
of contracting authority for the Kbal Por Pumpingt®n Community, they showed a
real interest. They also have been available fewaning our questions and helped us in
the organisation of a meeting between the diffestakeholders organised to present
our results and to open the debate regarding thecsfof the irrigation system.
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3.5.6 Conclusion on the irrigation system functioni ng and
management

Our analysis stresses out the numerous problerssirexin the organisation and
the management of the Kbal Por Pumping Station Conity1 Indeed the combination
of negative aspects such as the vagueness of tes, ihe lack of spread of the
information between the different stakeholders,ahgsence of effective sanction against
those who do not respect the rules drive the system vicious circle which can upset
the current balance of the system (cf. graph N°6 ).

We want to insist on the fact that this irrigation system is not perfect but it
works. Indeed the users get good agro-economical reantisthe contractor seems to
obtain a high rate collection of water fees. Mdsthe Cambodian irrigation systems,
independently of the entity responsible for theanagement, do not obtain such good
results. If we pointed all these problems, it wasttess out the risk there is in allowing
private participation in infrastructures managemerthout defining clear rules and
without external framework and control.
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Graph N°6: the vicious circle



4 CONTRIBUTION OF THIS STUDY FOR THE FSP
PROJECT

This last part aims at taking up the whole resofitsur study by following the three
main lines chosen to provide a better understandirthe emerging conditions of private
initiative and spontaneous organisation in irrigatschemes. The results presented here
are based on the detailed study of one irrigatimtesn enriched with our observation of
another irrigation system (not presented here)s Shidy has no statistical pretensions. It
does not allow us to generalize the results obthitee all the Cambodian irrigation
systems. Nevertheless our global reflexion on thestjon of the private irrigation in
Cambodia allows us to formulate several recomménmugtwhich may concerns the
irrigation systems in Cambodia as a whole.

4.1 ANSWERS TO THE THREE MAIN LINE OF REFLEXION :

First we will take up the whole results of our stwdhich allow us to answer to the
research questions defined above our field work.

4.1.1 Collective action in the management of irriga  tion system

In which conditions actors who have different or contradictory interests can cooperate together’ How the rules structuring the
collective action are defined and adapted to face new stakes? Is it possible, in the current Cambodian context, to think about the
collective action of users (and eventually private contractor) in the management of irrigation systems? If yes, in which conditions?

Our study clearly demonstrates that collective cactof water users and private
entrepreneur in the management of an irrigatiotesyss not a natural phenomenon. It is a
real problem. Indeed even if users and contractoreha collective interest in the
functioning and the sustainability of the irrigati@ystem, they have personal interests
widely opposite. These opposite interests bringualbopower struggle. One of the main
elements stressed on by our analysis is the rolenpfecision in the contracts in this
power struggle. Indeed these imprecision are adhmuegas of uncertainties that users can
use to follow their personal interest at the risikjempardizing the sustainability of the
irrigation system. It brings to light the importanof defining clear and precise rules,
understood and accepted by all stakeholdéhese rules have to be unambiguous,
particularly regarding duties and rights of each paty. They also have to establish
graduate sanctions to those who violate operatiomal. Rules must also appoint the
authority(ies) which will be responsible for applgithese sanctions and which will have
the means to make these sanctions be applied.

In order to ensure the legitimacy of these rules heir process of elaboration as
to involve all stakeholders or at least their legimate representatives Due to some
particularities of the Khmer society, the jointledaation of the rules by the members as a
whole appears to us as difficult to obtain. Howeiteés defined by Vermillion (2001) as
one of the pre-requisites for collective actiorsotial traditions support group
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organization for irrigated agriculture, existencé groducer cooperatives and other rural
organizations.

Nevertheless, we have to avoid the total exclusibnthe members from this
elaboration process. One solution would be to aegapreliminary meetings in small
groups (for example at the village scale) whereguseuld be able to speak and discuss
the rules each other and with their representatiVesse representatives should receive
some formation t@ncourage users to discuss together and to give thpoint of view,
but also to explain them the interest of the diffeent rules (particularly those regarding
water theft...).

Moreover the Khmer society has also some assetharh the rules have to rely. In
particular, rules should rely on the traditionatdb authorities such aslephums As
stressed on during our study local authorities rhaye a strong influence on users
regarding some elements such as the water fee mhyifiee social pressure may also
compel users to follow some rules. This social sues has to be strengthened on the
elements it already influences such as the watepégment.

Last, an effort has to be done to improve the shahe information between the
different stakeholders. It could be done by theanigations of meetings at the village
scale or by the intermediary of the water represerms.

4.1.2 Private participation in irrigation system ma  nagement

Does the management of irrigation systems through a PPl represent an acceptable solution for the users? = How the rules have
been elaborated? By whom? Do they have legitimacy for the users? Which means can the entrepreneur use to enforce these rules be
respected? Are the users able to pressurize the entrepreneur if he does not fulfil his own undertaking?

—> MAre the water fee amount asked by the entrepreneur reasonable for the users? Are the users able to pay the water fee in the
case the irrigation water is used for rice cropping? Is there any risk of marginalization of the producers who are not able to pay
the water fee?

=> Is this example viable and reproducible?

Our analysis of the Kbal Por pumping station comityustressed on that the
rehabilitation and the management of an irrigatiystem can represent an acceptable
solution for users.

In this case water users get good agro-economesallts. Nevertheless these good
results are subjected to conditions. First we haveemind that this analysis is based on
one case studylhe farmers from the study area have some specificharacteristics
which have to be taken into accountamong other things, they have high technicalskil
and good financial capacities which allow them & gigh yields, and they have easily
access to market to purchase inputs and sell pneduction. As a consequence, they are
able to pay water fee and get profits. This sitratis far from being common in
Cambodia. Other studies should be done to asséasriers with lower yields and other
cropping strategies would be able to pay wateafded by contractor and to get profits.

On the other hand we also stressed on that thiatgit is not necessary viable. The
rules, which have been mostly defined by the caohtraare not clear and leave out
numerous essential elements, such as the defimfitime level of service which has to be
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provided and the responsibilities of the differstatkeholdersThe process of elaboration

of the rules is open to criticismon the one hand because of the numerous shortgemin
and imprecision but also because the users areemmiigh involved in this process.
However this problem is not specific to management by a pvate entrepreneur
Indeed it is the case of systems managed by usersmunities where the rules are
elaborated by the people in charge of its managenoenby external supporting
organisation.

Moreover, most of the rules are not respectechbycbntractor and the users mostly
because these rules are imprecise or not legitifnate the stakeholders’ points of view.
Their offences are not sanctioned, partly becafiseeoimprecision of the rules and partly
because there is no entities which have the asliand the wish to apply coercive
measures. Because of this impunity, these offent@g increase and upset the current
precarious balance of the system. Here again, tpeselems are not specific to the
management by a private contractor and have bessmadd in irrigation systems managed
by water user's community. Indeed the problemsknfsas in the water consumption of
upstream users have been observed in numerousygiraigation systems, independently
of the type of management of the system.

Yet the repetitive offences of the different staklelers and the irresolution of
conflicts can lead to the decline of the infrastuoes, of the relationships between
stakeholders and so to the decay of the managefaoeotjoning and financial viability of
the irrigation system.

To avoid these problems, there is an essential needl rules clearly defined to
frame the relationships between the different stakaolders and their personal
responsibilities.

4.1.3 The weakness of the Cambodian legal and insti tutional
framework

Does the current legal and institutional Cambodian framework provide favourable conditions for a PPl in irrigation sector?

The current legal and institutional Cambodian framework does not provide
favourable conditions for the participation of private investors in the management of
infrastructures in general and of irrigation systens in particular.

We met difficulties in understanding which laws, dbees and sub-decrees are
currently established and used to frame PPl in @amb There are several laws,
particularly those regarding concessions which anly drafts. Moreover, in many of
these documenthe key authorities responsible for the decision ahimplementation
of PPI process is not defined, as the proceduresdamselves
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DATE

Prakas# 418 (MEF) on delegation to provincial-Municipal August 2005
Departments of Economy and Finance

Sub-Decree on the Implementation of the Amendmentt | 2005
the Law on Investment

Sub-Decree on State Land Management 2005
Land Law 2001
Investment Law 1994

Table N°12: Main Cambodian laws referring to PPI

Even if the Rectangular strategy presents the dpwent of the Private Sector as
one of the Government’s priorities, and if there ‘aarious laws and regulations in place
in Cambodia that make some provision for privatect@e participation in
infrastructure >, there is no clear framework for the delegation nehnagement of
infrastructures, particularly for hydraulic onefieTLand Law, the Investment Law and its
Sub — Decree do not frame the investment of prigatéies in public infrastructures.

The main findings of the /nception Report can be grouped into the three categories set out above, namely legal
framework, institutions and project cycle processes.

[) An effective cross-sectoral legal framework for infrastructure is lacking: over-arching sector laws for
telecommunications, water supply, and transport (inland and water as well as civil aviation) still in draft form leaves
significant gaps.

2) There is a lack of clarity over responsibility for key activities and decisions within institutions. For example,
with respect to concession approvals; there is ‘competition’ between government institutions for projects due to uncertain
concession granting authority, leading to differing points of entry for investors on projects that should be handled
consistently and inefficiencies resulting from ‘unofficial’ fees and payments.

3) The processes for which government is responsible throughout the project cycle suffer due to the lack of
sector strategies or master-plans and persistent by-passing by politicians or non-application of existing laws; leading to a
reactive (as distinct from a proactive) response by line ministries, most projects being unsolicited and a lack of proper
competition between investors.

Box N°14: The main constraints to the PPI stressedn by the Economic Consulting Associates and
Cambridge Economic consulting Associates regardinthe PPI in Cambodia®®

The direct consequences are that there is no extexhauthority established for
the implementation, the follows up and the controlof the private participation in

35 ECONOMIC CONSULTING ASSOCIATES (ECA), CAMBRIDGE AGNOMIC POLICY
ASSOCIATES (July 2004)Cambodia-Framework for improving Governance in RRinsaction: PPI
Policy Paper(Draft, rev 3), 21p.

36 ECONOMIC CONSULTING ASSOCIATES (ECA), CAMBRIDGE AGNOMIC POLICY
ASSOCIATES (December 2003tambodia -Framework for Improving Governance in AP&nsactions.
Draft Proposals Report, 59 p.
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irrigation system. There is also no guarantee to mtect the private investments
necessary for the rehabilitation or the constructia of hydraulic infrastructures.

4.2 PROPOSALS

This work takes place in the project FSP “Capabityiding on agricultural sector
policy making” which aims at strengthening the itsional capacity of the different
ministries involved in the agricultural sector iretdefinition of agricultural sector national
policies (cf. part 1.1.1). Cambodian legal andiingbnal framework currently evolves
rapidly, particularly in the field of PPI in elemtity and water supply. Nevertheless this
framework has to be done on solid bases to setwranvestment and attract private
investor, by ascertaining that public intereseispected.

We are going to do several proposals and recomntiendaegarding the definition
of policies framing the PPI in irrigation systems.

4.2.1 Establishment of contracts and rules

The main point stressed out by our studyhis importance to define clear rules
framing the responsibilities of the stakeholders adh their relationships. In fact these
rules, since they involve several types of stakddwsl (private entrepreneur, users, local,
provincial and national public entities) may be jsab of several contracts and
agreement framing the relationships between thesaefterent types.

1) Concession agreement (cf. Annex 4)

First a public authority (called the contracting authorityghould establish an
agreement with the private entrepreneur which fix heir respective obligations This
agreement should frame and guarantee that:

- The contractor respects the public interest by:

-> Defining precisely which level of service the aactor has to provide in
terms of water distribution and maintenance ofitifi@structures;

- Establishing procedures of control and regulatibthe level of service
provided by the contractor for the water distribati(by introducing a follow up
of the numbers of hours of pumping, of the levemaiter in the main channel,
etc.);

- Establishing a procedure of control and regulatidihe level of water
fee amount (by introducing a limit threshold, accédtion table, etc.) and
guaranteeing the transparency and accountabilitiyeofinancial management;

- Establishing procedure to control the level of m@nance (regular
Visits);

- Establishing a procedure to decide if the netwoak be extended
(control of the technical feasibility of the extears project, public inquiry);

- The contracting authority gives some security ® ¢bntractor to make is
investment profitable (concession period)
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- The contracting authority could provides some téxddrand organisational
support (intervention in case of

Remarks The procedures of control and regulation shoakktinto account the
financial capacities and the technical skills of tontracting authority. For example a
regular follows up of the number of hours of pungpprovided by the contractor would
take more time (so more staff) than the regularckimg of the water level in the main
channel. If the part of the water distribution seev(for example the allocation of water
between users) or part of the maintenance is natemrthe responsibility of the
entrepreneur, the external authority should alsdrobthe entity responsible.

2) Contract

Secondlya contract should be signed between the differentakeholders (private
entrepreneur, water users and public authoritresyder to rule their respective duties
and commitments This contract has to respect and complementules established in
the Concession agreement. This contract should:

- Define what the irrigation scheme is (different dis/categories of
infrastructures, command area, etc.)

- Precise the level of water which has to be proviojethe contractor;

- Define the rules of water distribution between tisers or users’ groups if
any (water schedule for example);

- Establish the procedures of water fee fixing, ofrpant and collect of the
water fee;

- Precise which entity is responsible for the maiatee of the different
levels/categories of infrastructures and the l®feiaintenance requested for each
level;

- Define the sanctions which have to be applied wtien rules are not
respected. Several levels of sanctions should beedieaccording to the gravity of
the offence. The contract should also defines thieaity(ies) responsible to control
the respect of the different rules;

- Precise the procedure of decision of the irrigaipstem extension.

Remarks: This contract should be updated every tgefix the water fee but above
all to enforce the rules and the IS managementfamctioning. These updates will allow
to adapt the rules according to the evolution oftert and to solve the eventual problems
identified in the contract.

3) Internal policies and procedures

Last policies and procedure can be defined betwkenusers and their local
authorities in order to precise the functioningtod 1S, the rights and duties of the users.
For example these rules can precise the procediingater allocation between the users,
or their participation in manual works for the ntaimance of the channels under users
responsibility if any.
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4.2.2 Which public entities could be the contractin g authority?

After defining the different type of rules and c@ut necessary to frame the
management of an irrigation system by a privateegnéneur, we have to identify which
public entities would be the more able to ensuesdlaboration and the control of these
rules and contract.

The follow up, the control and the regulation of anirrigation system implies
proximity of the responsible authority. As a result, this role could be acted by local
authorities. The involvement of local public auities such asviekhumcould lie within
the scope of the decentralisation and deconcemtraiolicies currently defined by the
Cambodian government. For example Brakas# 418, issued by the MEF in August
2005, delegategd provincial-Municipal Departments of Economy dfidance in making
decision relating to provincial-municipal investngmoject with capital size less than US
$ 2 millions.

Neverthelesshefore to confide this responsibility, one has toheck if the chosen
local authority has enough power and means to enseirthis role properly. Our study
already allows to point some assets and constrairitee local and provincial authorities:

- The commune chief doesn’t have the power to cormgridate investor’s
activities and to resolve conflicts between users @ntractor. As a result it will not
be able to play the role of contracting authority the concession agreement.
Nevertheless the commune could control the respécdhe internal rules and
regulations framing the relationships between th&ewusers.

- The duties of contracting authorities for both cessions agreement and
contract could be endorsed at the provincial leVae PDAFF could play this role
since he already framed the role of mediatorstfentater fee fixing. Nevertheless it
does not seem to have the financial capacitiestandgvish to endorse this role. We
also ca suppose that the PDOWRAM, as it alreadyndrahe management of
irrigation system by FWUC's could be able to endothis function but their
financial capacities is also limited. Moreover tlas authority on the PPI in irrigation
is currently not clearly established, there issk of competition between these two
departments.

- The PRDC appears to us as the most able to endorsee role of
contracting authority in the PPI concession agreen. Indeed it already assumes
this role in the frame of water supplyand the results are quite encouraging.
Moreover in the frame of deconcentration proceks, PRDC gather under its
responsibility the technical provincial departmeassa whole. With the PRDC as
contracting authority the irrigation system manadggda PPl could benefit from
technical support of both PDAFF and PRDC.

The final meeting we organized at the end of oudtwith the support Mr Tor Sen
(deputy director of the PRDC) under the chairmamstiithe vice-governor of the Takeo
Province, allowed us to gather the different stakddérs and reinforced our position on
that point. The PRDC as the contractor showed himezrest in the establishment of an
agreement contract. Moreover, the authorities floenPRDC showed a real understanding
of the issues surrounding the PPI in irrigatiorneys management.

37 In the frame of the MIREP project
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Neverthelesssince these propositions are based on one casadgtof irrigation
system managed by a private entrepreneyrand since this irrigation system benefits
from particular assets (such as the high techsiilis of the water usersffiey have to be
used cautiously

Local Authorities

Conhegssion
(plural-agnual

Provincial/district
Authorities

Graph N°7: potential configuration of the contractand rules framing a PPl in a Sl
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CONCLUSION

The water command represents a major issue foCémebodian Government which
defined the irrigated agriculture development gsiarity. For a decade Cambodia works
on the elaboration of an irrigation developmenigylThe orientations of this new policy
fall within the scope of an international scale atebregarding the private participation in
the development and management of irrigation system

Our study allows to stress out that the rehabititatand the management of an
irrigation system by a private entrepreneur caovallisers to have good agro-economical
results and a high rate of water fees collectionr &udy also points the difficulties
inherent to collective action and the eventual tigegaincentives caused by power
strugglers. These difficulties are particularly thitp the case of a Cambodian irrigation
system managed by a private contractor, becausieeohatural opposite interests of the
contractor and the water users regarding waterkfeemostly because of the notion of
collective action is not “obvious” for most of tkémer farmers. The traditional forms of
organisations and their ways of functioning do gotin that sense. They are rather
promoting to stay in the background, to avoid debffparticularly with the authorities)
and to maintain the social harmony. This charastierof the Khmer society influences
several aspects of the management and functiorfitigeoirrigation system, such as the
involvement of the different stakeholders and thecesses of rules elaboration and
conflicts resolution.

Nevertheless, Khmer society has also some assety whuld be used to solve a
part of the difficulties linked to the collectivectson, such as the natural power of
traditional authorities on the water fee payment.

Last it demonstrates the importance to define pedgithe level of service which as
to be provided by the private entrepreneur, asrtifes framing the functioning and the
management of the irrigation system. The lack ccige legal framework and the
weakness of Cambodian public institutions weakes $lgstem. The gap in the law
regarding the responsibilities of the public autties in the frame of private participation
in irrigation system causes a lack of control af tjuality of the service and limits the
possibilities to control the conflicts occurringtlveen water users and private entrepreneur
and so, the sustainability of the system in thegloaon. The legal and institutional
Cambodian framework has to define and empower &raiing authority able to monitor,
control and regulate the Private Participationemalopment and management of irrigation
system. According to our results, the ProvincialrdRiDevelopment Committee could
endorse this role. Nevertheless our assumptionsbased on the case study of one
irrigation system. Further studies have to be domehat point. Further experiences of
Private Participation in infrastructures have algedeen done in Cambodia in the
electricity and water supply sectors. The analgs$isheir results can provide interesting
information.

138



BIBLIOGRAPHY

BERNARD C. (2006).Les organisations Paysannes au Cambodge : Condgion
d’émergence, fonctionnement interne et efficien@@tudes de cas dans la province de
Battambang, districts de Tmor Kol et Sangke@NEARC, Montpellier, France, 151p.

CALAS J. (2004).Contribution a la réflexion sur la dynamique de crse des
agricultures cambodgiennegversion provisoire).

CROZIER C., FRIEDBERG E. (1977)’acteur et le systeméParis : Editions du
seuil, 500p.

DELVERT J. (1957)Le paysan cambodgiefParis: L’Harmattan. 740p.

ECONOMIC CONSULTING ASSOCIATES (ECA), CAMBDGE ACONOMIC
POLICY ASSOCIATES (December 2003XCambodia -Framework for Improving
Governance in PPl TransactionBraft Proposals Report, 59 p.

ECONOMIC CONSULTING ASSOCIATES (ECA), CAMBRIDGE AQ@MIC
POLICY ASSOCIATES (July 2004ambodia-Framework for improving Governance in
PPI transaction: PPI Policy PapgDratft, rev 3), 21p.

EFFANTIN R. (1999).Les systémes irrigués paysans au Cambodge : Etude
prospective des enjeux liés au contexte local et'@tervention d’un projet , a travers
trois études de cas dans les provinces de Kandalel Veng et Takéo.Mémoire de fin
d’étude : ISTOM200p.

FONTENELLE J.P. (2004 Dynamiques agraires, irrigation et institutions dars
le delta du Fleuve rouge (Viét-nam) Une analyse multi-scalaire de la gestion agricole
de I'eau.Thése de doctoratUniversité Catholique de LouvaiB05p.

GUMUCHIAN H., GRASSET E., LAJARGE R., ROUX E. (2003es acteurs, ces
oubliés du territoire Paris : Edition Economica, 186p. (Anthropos)

Institut du Développement Durable et des Relatloternationales, IDDRI. (2003).
Eau : encadrer les partenariats public-privé Les notes de I'lddri43p.

JOLLY G. La gestion des périmétres irrigués : méthodologieaddiagnostic. Cas
d’'un transfert de gestion : les associations d’'us&gs du périmétre de N'Fis(office du
Haouz, Maroc). In : Actes de I'atelier du Pcsi, Nfmllier, 22-23 janvier 2001.a gestion
des périmétres irrigués collectifCemagref, Cirad, Ird, p. 25-45

KIBLER J.F., PERROUD C. (2004Yers une cogestion des infrastructures hydro-
agricoles : Construction associative et réhabiliat de polders : I'expérience du projet
Prey Nup au CambodgdParis : Les Editions du Gret (collection Etudesa@taux). 319p.
ISBN : 2-86844-148-3

KRISHNAMURTY V. (1999) The impact of armed conflicn social capital : a
study of two villages in Cambodia. Phnom Penh, 67p.

LAVIGNE DELVILLE Philippe (1997).Pour des systemes irrigués autogérés et
durables : fagonner les institutiongTraduction et synthése de E. Ostrom, 1992,
« Crafting institutions for sef-governing irrigatiosystems », ICS Press, Institute for
contemporary studies, San Francisco, 111p.) Parier-Réseaux, 44p.

139



LAVIGNE DELVILLE P. (1998) Les négociations des regles d’action collective,
guelques repéresln Traverse N°6 GRET, p. 14-37.

LUCO F. (2002) Entre le Tigre et le Crocodile, approche anthropgique sur les
pratiques traditionnelles et nouvelles de traitemestes conflits au Cambodgd’hnom
Penh .UNESCO, 191p.

MANSFIELD C., MACLEOQOD K. (2004)Commune councils & Civil Society:
Promoting decentralization through Partnership®hnom Penh : Malin van der Meer,
46p.

MERREY D.J. (1996)nstitutional Design Principles for Accountability in Large
Scale Irrigation SystemResearch Report 8, IWMI, Colombo, 26p.

MOLLE F., RUF T., 1994,« Eléments pour une approche systémique du
fonctionnement des périmétres irrigués $ymposium international Recherches-systéme
en agriculture et développement rural, Atelier BnB quelles directions le champ et la
méthodologie des recherches systémes doivent @&éfimis ?, 21-25 nov.1994,
Montpellier, AFSR/E, CIRAD, INRA, ORSTOM, pp. 1148

MOWRAM (1999).Circular n°1 and Appendix on the status of FWUC.

MOWRAM (2003). Sub decree on Farmer Water Users Communities:
Preliminary draft.

MOWRAM (2003) Decree on Participatory Irrigation Management
Development:Preliminary draft

MOWRAM (2003). Sub-Decree on Irrigation Management Transfer and
Certification of Management Authority: Preliminary draft

MOWRAM/APIP (2001) Draft law on water resources management of the
kingdom of Cambodia.

ONIMUS Frangois (2003).Rapport de fin de mission juin 2001-mai 2003
Assistance technigue au Ministéres des RessouncEaeet de la Météorologie, 65p.

OSTROM E. (1992)Crafting Institutions for Self-Governing Irrigation Systems
San Francisco: Institute for Contemporary Studié4p.

PERRY C.J., ROCK M., SECKLER D. (199Vyater as an Economic Good: a
Solution or a Problem?Research Report 14, IWMI, Colombo, 16p.

PIERRARD Joris. (2004Rules of water management and sharing: Definition fo
rules for the management and the share of water bysers and their representatives
of the Stung Chinit irrigated perimeter-Cambodia. Mémoire de fin d’étude : ENGES,
CNEARC 110p.

PILLOT D. (forthcoming),L’agriculture du Cambodge(temporary title). GRET/
Karthala.

RGC (2002)National rectangular Strategy 2003-2005

ROMANO J.P. (1997),Présentation des caractéristiques de la Province de
BattambangCambodia, 45p.

ROUX Julienne (February 2005)Vater Governance in Cambodia, policy in the
making and links to implementationWMI, 123p.

140



RUF T. (1998). Du passage d’'une gestion par 'offreeau a une gestion par la
demande sociale : Ordre et désordre dans les gagdliirrigation et de conflits d’'usage
de l'eau.In : Actes de l'atelier du Pcsi, Montpellier, 22-g#wvier 2001.La gestion des
périmeétres irrigués collectifsCemagref, Cirad, Ird, p. 11-24.

RUF T. (2001).L’irrigation abordée sous l'angle de la gestion comunautaire
de biens commun.Actes de l'atelier « La gestion des périmetregyuks collectifs a
l'aube du XXI°siécle, enjeux problémes démarch2g-23 janvier 2001, Montpellier. p.
11-24.

RUF T. (2003). Les institutions de [lirrigation paysannes : des cgles
d’organisation et de réorganisation Agridoc.

SINATH C. (2004). Participatory Irrigation Management Development of
Cambodia. MOWRAM.

TANG S. Y. (1992)Institutions and collective action: Self-governameérrigation.
San Francisco, California, USA: Institute for Canporary Studies Press.

UNATED NATION (September 2003) Gestion de l'eau slales payes en
développement. Journal officiel de I'Union Européen

VERMILLON D.L. (1997).Le transfert de gestion de l'irrigation : conditions de
succes, options de changemenh « Les conditions de I'autogestion des orgdiusa de
producteurs dans les ménagements hydro-agricokstes du séminaire de Niamey Inter-
réseaux/IIMI, 24-28 septembre 1996.

VERMILLON D.L. (1997). Impacts of Irrigation Management Transfer: A
Review of the EvidencellMI research reports N°1135p. ISBN: 92-9090-340-5.

VERMILLION, D.L., SAGARDOY J.A. (2001). Transfertes services de gestion de
lirrigation : directives.Bulletin FAO d’irrigation et de drainage, n°5802 p.

WORLD BANK (1993).Water resources management. A World Bank PolicyePap
Washington, D.C.: World Bank.

WORLD BANK. (2004 (a)).Private partnership in Irrigation and Drainage:
Need for a professional “third party” between farmea's and government (Draft)

WB (2004 (b)), Water Resources Sector Strategwtesgic directions for World
Bank engagement.

Websites :

FAO (1993): Les grands choix en matiere d'agriculture irriguée
http://www.fao.org/documents/show _cdr.asp?url filkrerep/003/t0800f/t0800f0d.htm
[25/04/05]

http://www.fao.org/ag/agl/aglw/aquastat/countriasibodia/index.strf25/04/05]

http://www.cia.gov/cia/publications/factbook/gedsiatml

MAHE J.P., CHANTAN K. (2005),Rehabilitation of a rural electricity system,
Smau Kney village, Trapeang Sab Commune, BatiiBlisifakeo Province: final repart
64p. http://www.gret.org/ase_uk/resume.asp?cle=232

MAHE, MONVOIS, MALAFOSSE (2003), Programme mini-e&s1 d’eau
potable (MIREP) au Cambodge : Une approche nowattéc partenariat public-privé pour
141




le développement de réseaux d’eau en milieu rureftre Pseau N°43, juillet 2003.
http://www.pseau.org/outils/lettre/article.php?leitticle lettre id=518

http://www.pseau.org/outils/ouvrages/adede_droit eéau_06_fr.pdf15/01/06]

ADB (2001). Country Strategy and Programme Update 2002-2004 (G5 :
Cambodia. http://www.adb.org/Documents/CSPs/CAM/2001/CSP_CA&ND1.pdf

[25/04/05]

VERMILLON D.L (2001).Property rights and collective action in the devoltion of
irrigation system management
http://www.capri.cgiar.org/pdf/devolution_vermilhigodf [27/04/05]

142



TABLE OF ILLUSTRATIONS

MAPS
Map n°l: Cambodian provinces, administrative boundaies and number of inhabitants per
Province p.4
Map N°2: Location of the different villages and roals p.30
Map N°3: Location of the different systems of ricecropping p.37
Map N° 5 : Kbal Por Irrigation scheme (part locatedin Sambou Commune) p.84
Map N°6: Theoretical water turn of Kbal Por and Po p.88
Map N°7: Theoretical Water turn of Tro Peing Pon Lau and Rovaong p.88
Map N°8: Theoretical water turn of Thnot Chum p.89
Map N°9: Theoretical water turn of O'Po p.89
TABLES
Table N°1: General data on Cambodia p.5
Table N°2: the different methods of irrigation in Cambodia p.7
Table N°3: the different rice varieties used in thestudy area p.39
Table N°4: Comparison of the inputs and yields usetbr the different rice cropping systems ___ p. 49
Table N° 5: payment for the different farm work in 2005 p.58

Table N° 6: products obtained by milling one ton ofpaddy sales price of these products on
market p.60

Table N° 7: comparison of the economical results ahe different rice cropping systems (to get the
individual results of the water users interviewedplease see in Annex 8 to 13) p.65

Table N° 8: Percentage of expenses allocated toigation in the different rice cropping systems__p.6

Table N° 9: irrigated areas per village during thefirst the early wet season crop (data collected fra

the contractor) p.78
Table n°10: Example of calculation oimeteuksallowance for the year 2004 ».8
Table N° 11: Contractor’s expenses for the rehabifation of the irrigation scheme p. 119
Table N°12: Main Cambodian laws referring to PPI p.130
BOXES

Box N°1: the traditional practice of provas 1 pl

143



Box N° 2: Example of added value obtained with cat husbandry system p.52

Box N°3: Example of calculation of a piglet fattermg system p.54
Box N° 4: Example of added value obtained by a smiaistillery of rice alcohol p.61
Box N°5: examples of conflicts occurred because wfater distribution p.92
Box N° 6: Example of water fee negotiation: the casof the year 2005 p.94
Box N°7: “Water distribution Contract” p.100
Box N°8: contract of water chiefs p.101
Box N°9: lllustration of the bias which could existin the stakeholders’ speeches p.102
Box N°10: Different views voiced regarding the “wagr theft” p.105

Box N°11: Different views voiced regarding the autbrity responsible for controlling that users respet
water turn p.106

Box N°12: Different views on the way irrigation scleme can be extend p.111

Box N°13: Information collected in the families fran the Commune of Sambou regarding the
management of the water delivery network by trainee working for the project MIREP,
GRET p.124

Box N°14: The main constraints to the PPI stressedn by the Economic Consulting Associates and

Cambridge Economic consulting Associates regardintpe PPl in Cambodia p.130
GRAPHS
Graph N°1: rice cultivation calendar p.38
Graph N°2: Work calendar of a ducks rearing system p.56
Graph N°3: Comparison of the expenses for the diffent rice cropping systems p.66
Graph N° 4: comparison of the economical results dhe different rice cropping systems p.67

Graph N°5: Comparison between the economical resudtof the succession of “irrigated” crops and the

rainfed rice p.68
Graph N°6: the vicious circle p.126
Graph N°7: potential configuration of the contractand rules framing a PPl in a Sl p.134
SKETCHES
Sketch N°1: difference in height between the deviatn channel and the main channel p.85

144



TABLE OF CONTENTS

INTRODUCTION ... .ottt 1

1 OBJECTIVES, RESEARCH QUESTION CONSTRUCTION,

METHODOLOGY AND CONTEXT ..ot e e e e s e e e 5
1.1 presentation of the project and the training objJeciveS...........cooeeeieeiii e 5
1.1.1 The FSP « Capacity Building on agricultural segtolicy making » Project ............cccccvvvvieees 5
1.1.2  Presentation Of the GRET .......cciiiiiuutt ettt sst et e et s e e e s s anbr e ee e e e e nnneee 6
1.1.3  The initial ProPOSal.........cooiiiiiiiiii e e bt e e et e e e e ee s 6
1.2 Presentation of the national CONLEXL ...........ceeiiiiiiiiiiii e 7
1.2.1 General data 0N the COUNLIY ..........uuuiiiiieiiiiiiiiiii e e e e e e e e e e e e e e ea s s ea e e e enennneenns 8
1.2.2  Cambodian agriCUITUIE ..........oeeiiiiiieieiee e e e e e e e e e e e e e e e aaeeaaaeeeaaeas 8
2 B 1 (] Y2 11
1.2.4 specificities of the social structure of the KhrBecCiety ...........coocvieiiiiiiiiiiiiiii i 12
1.2.5 National POliCY ODJECLIVES .....oeeiiiiiiiiieieieeee et e e e e e e e e e e e e e e e e e e aaaaeeens 15
1.2.6 Cambodian Water POICY .......cooiiiiiie e 15
1.3 Concepts and theoritical frameWOTK ............oouriiiiiiiiii e 16
1.3.1 Evolution of irrigation development POIICIES ...ccc.vvvviiiiiiiiiiiiiiiieiieee e 16
1.3.2  Irrigation Management Transfer (IMT) . ... i oot 17
1.3.3  CoOlIECHIVE @CHON ....eeeiieie ettt et e sttt e e enreee s 22
14 From the construction of the problematic to the elaoration of the methodology .................... 25
1.4.1  Primary definitioNS ..o e a e
1.4.2 Research questions construction..
1.4.3 Methodology of data collection and anaIyS|s
1.4.4 The training period deVeIOPMENT.........uii et e s aee
2 PRESENTATION OF THE KBAL POR IRRIGATION SCHEME.... .............. 32
2.1 [ To= Vo (3 0 1 0 = o TN ) 32
2.2 Land and WALET FTESOUITES .........uuieiieeiiiieeeetititeeee s s aste et ee e e et tbeeeeeeasatbsbeeeesaatnbbeeeesaannbbneeaeeeanns 33
2.3 (o Tor: - To = Ty F= L T 0 11) (o] o Y28 PP PP 35
2.3.1 Local Agriculture during the Sangkum period (LOBIFQ) .............ueerremireemiereereeereeersieeaaneeees 35
2.3.2 First period of disturbances: the regime of Lon N&@70-1975) ....36
2.3.3 The regime of the KNMErs ROUGES ........uiiieeermiiiiiie ettt s e a e 37
2.3.4  The Krom samaki (L1979-1982) .....cceeiiiii oot e e e e e e e e aaaaaeas 37
2.3.5 From the land distribution to the current period.............cccoooiiiiiiiiiiiierreeer e 38
24 The Farm ACHVILIES .....ooiiiiii ittt e st e st e st e e e e ee 40
2.4.1  RIiCE: MANAGEMENT SYSTEIM L.iiiiiiiiiiitie s s st e e e s e ettt e eae e s sstbe et eeee e s abaaeeeesanbbbaeeeeeesnrennes 40
N A @ 1 o 1=] g o o] TSP URT T UUPPPRRR
2.4.3 Animal husbandry ..........ccccevennnnnn.
2.4.4  The off-farm activities
25 E€CONOMICAL ANAIYSIS ...vveiiiiiiiiiiie ettt e e e e e s st e e e e e et bbeee e e e s e nbbareaae s 66
2.5.1 Economical results of the different rice Croppilggtems .........ccccvceveeiviiiiiiie e 66
2.5.2 Place of Irrigated crops in the households INCAME..........ccuvvieiiiiiiiiii e, 72
2.5.3 Conclusion on the economical impact of the irfigatsyStem .........cccccceeeviiiiiienne e 77
2.6 presentation of the irrigation SYStemM (IS) ....cccceviiiiiieii e 79
2.6.1 History of the Irrigation SYSIEM .......oiiiiieeiiiiiieee et 79



2.6.2 the different actors involved

2.6.3 physical infrastructures.....................
2.6.4  Water diStrDULION .......ooiieiiie e e e e e e e e e e e e e e a e
P T 1Y 1 (=T g (= = R

3 ANALYSIS OF MANAGEMENT AND FUNCTIONING OF THE IRRIG ATION

S} 5 I =V PPN 101
3.1 Elaboration Of the FUIES .......coiii i 101
3.2 The current contracts and theoretiCal FUIES ...........cevoiiiiiiiiic e 102
3.3 Divergences in the understanding of the IrrigationSystem rules...............c.ccooooeiiiiiiiieeee. 104
3.4 Interpretation of the contracts, Conflicts and nubsof power...........cooveviiiii e 106
341 Water diStHDULION ...t e e e ee e e e s b e e e e e eeeeas 106
4.2 TRE WALET TEE ..ot e e et e e e bbbt e e e s e b e e e e e e e nne s 111
3.4.3  TNE MAINTENANCE ...ceiiiiiiiiiiieee ettt eeee ekttt e e et e e e e et e et e e e s anne e e e e e s s abn e e e e e s e annbbneeas 112
O L] 4151 T o TP PP PR PP PPPT TP 114
3.5 Diagnosis of the irrigation system Management ..........oooooeiiiiriiiieiiie e 116
3.5.1 A precarious balanCe?........ccccccevvviiiacccccceeeeeenn,
3.5.2 The particular case of late wet season rice
3.5.3 Collective action: the MAIN ISSUES...........cummerrrreeeeiaiiniteeen e aiirreee e aibeeeeeee e aeeees
3.5.4  Financial ManagemeNnt........couuuiiiiiiiiceeeee st ee e e e st a e e st e e e e s sbbrae e e e e annbeeee e e e s s aneneee
3.5.5 "Relationships” between the irrigation system asdenvironment ............ccccccvvvevvevivrrccees 124
3.5.6  Conclusion on the irrigation system functioning am@nagement..............cccccuveeeeeeeeeeesceene. 128
4 CONTRIBUTION OF THIS STUDY FOR THE FSP PROJECT .................. 130
4.1 Answers to the three main line of refleXion: ..., 130
4.1.1 Collective action in the management of irfigati@BIBM ...........cooiiviiieeeiiiiiiiiee e e 130
4.1.2 Private participation in irrigation system managame............cccoeeeeeeeeeeiiiieie e 131
4.1.3 The weakness of the Cambodian legal and institativamework ................ccccoceeeiiiiiiiienn. 132
4.2 10 00 1S7= | =P ES 134
4.2.1 Establishment of CONtracts and FUIES .......ccooociiiiiiiiiiiiiie e 134
4.2.2  Which public entities could be the contracting @uitly? ..................eeeeeeeereeireeereeerememeeeneenns 136
L0 @ ] N[O 15 1 TP 138
BIBLIOGRAPHY .. e et 139

146



ANNEXS

147



ANNEXE 2: CAMBODIAN HISTORY
ANNEX 3: THE NATIONAL RECTANGULAR STRATEGY

ANNEX 4: SOME CONCEPTS AND TECHNICAL VOCABULARY USE D IN THIS
REPORT

ANNEX 5: “OFFICIAL” DOCUMENTS OF THE IRRIGATION SYS TEM
ANNEXE 6: WORKING CALENDAR

ANNEXE 7: DIAGRAM OF DEMOGRAPHIC FUNCTIONING

ANNEX 8: FLOOD RECESSION RICE CROPPING (WITH TRANSP LANTING)
ANNEX 9: FLOOD RECESSION RICE CROPPING  (WITH BR OADCASTING)
ANNEX 10: EARLY WET SEASON RICE (WITH TRANSPLANTING )

ANNEX 11: EARLY WET SEASON RICE (WITH BROADCASTING)

ANNEX 12: LATE WET SEASON RICE

ANNEX 13: RAINFED RICE

ANNEX 14:

ANNEX N°15 :

ANNEX 16: REPORT ON THE MEETINGS REGARDING THE RULE S OF THE
IRRIGATION SYSTEM

ANNEX 18: FUNCTIONING COSTS AND RECEIPTS

ANNEX 19: Some photo of the IS

148



Annex 1: Vocabulary

KHMER ENGLISH
Baray Reservoir
Khum Commune
Koyoun Motorized cultivator
Krom Samaki Solidarity group
Mephum Village chief
Mekhum Commune chief
Meteuk “water chief”
Phum Village
Prakas Ministerial decrees
Provas Traditional form of mutual aid
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Annexe 2: Cambodian history

The restless history of Cambodia is divided inteesal periods which marked the
population. The following part aims to succinctligepent the main elements which may
have influence the technical and organisationatadtaristics of the Cambodian irrigated
agriculture (Kibler, Perroud, 2004).

The pre-Angkorian period (I-XV century)

The Cambodian agriculture may be born from the doenestication, during the
third millennium before Jesus Christ, from the fing rice cropping around the Tonle Sap
Lake and the Mekong’'s banks, but also from thehsksd burn rainfed rice, probably
handed down by the Yunnan’s cultivators. The Soundhan sailors, who were navigating
on the Mekong to reach China for commercial exckangnay have transmitted rice
cropping techniques (transplantation, drainage)amae(plough, harrow, etc.) and new
varieties of rice.

The Angkorian period : myth of an hydraulic Empire (IX°-XV° century)

Cambodia was living a period of prosperity, thattkkshe commercial road between
India and China. The management of the water remessf the Big Lake allowed
cultivation of floating rice and receding rice, guxing surpluses used constructing
temples and financing the army. For several authtire Angkorian Empire was a
‘Hydraulic Empire’: according to them, the kingsAmgkor built a sophisticated irrigation
scheme, with very large reservoirbaray which allowed to supply enough water to
harvest three rice crops per year. This myth igeculy criticized by the international
scientific community, which estimates that thesgéhinfrastructures were designed to
supply water to the cities, and may have been tsedlocate a complementary irrigation
at the end of the rice cycle, but were not big ghoto allow the irrigation of three rice
crops per year. (D. Pillot, & paraitre).

What is remarkable for our study is that this mgthCambodian hydraulic power
has been widely used by the Khmers Rouges andlisugiported by the politics and the
population.

Starting from the XV° century, the Angkorian Empieclined, due to the repetitive
attacks carried on by Vietnamese and Annamesealbotbecause of the restart of the use
of roads for the commercial exchanges between ktiaChina.

French Protectorat (1863-1953)

In 1863, the King of Cambodia signed a protectosgeeement with the French
Government, in order to defend the country from mésghbours’ attacks. The French
Government implemented several reforms (as langertp deeds) and developed cash
crops and export crops.

From 1930 the French engineers developed sevei@htil modern agro-hydraulic
infrastructures”. This heavy and costly infrastues were intended for the production of
export rice crops on big area (30 000 ha for theeB®am, Battambang Province). But
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they never achieved the expected results, becaudailares in the design, but also
because of the high cost necessary to ensure timemance and the social instabilities.

From the Kingdom of Cambodia (1953-1970) to the Khmer Republic (1970-
1975)

In 1953, the King Sihanouk proclaims the Indepewdenf his country. The
following period witness the development of cashpst the starting of hevea private
plantations and the increase of the rice productioainly because of the increase of
cultivated area. The king implemented several woshich aimed at developing the
infrastructures of the country (roads, ports, raifg) and encouraged the development of
industrial crops by family farms. He planned thestouction of hydraulic infrastructures
following the French model, but few are really doasted.

In 1970, while the king was out of the country, Beneral Lon Nol made a putsch
and implemented the « Khmer Republic”, apparentlth whe tacit agreement of the
Americans. This is the start of a civil war, thentticts multiplied, the insecurity increased
and the countryside emptied. This social tensiam$ the support of the exiled King
allowed the development of the Khmer Rouge ComntuRasty.

The trauma of Khmer Rouge period (1975-1979)

The 17" April 1975 the Khmers Rouges took the power ardhgkar », the supreme
organisation, implemented the Democratic Kampuchesstem of fear, by killing all the
intellectuals and opponents, abolishing money angtgng cities by force, in order to
create a national cooperative.

By putting forward the “Angkorian Hydraulic Empirethe Khmer Rouges
mobilized manpower into working groups and coopeeat for agricultural works and the
construction of huge hydraulic infrastructures, &émd in dreadful conditions. The Khmer
rouges leaders wanted taule the countryside in squares with irrigation eds distant of
1 km from each others, intended for irrigate riggdds fully redesigned in homogeneous
plots of 100 meters on 100 metefisliber, Perroud).

But despite the quantity of mobilized manpower sthnfrastructures gave very bad
results, mainly because of a lack of competencesledd, the infrastructures,
overdesigned, were submitted to fast erosion athchdi handle the real fields’ conditions.
According to a study carried on by HALCROW in 199h the 841 irrigation schemes
enumerated, 580 have been constructed by the KRoege, and only 120 of these one
were operational in 1994. But these infrastructamesstill structuring the countryside and
are conditioning many current irrigation developmgmjects.

After four years of this system of terror and stiffg, the Cambodian population
was bloodless, with a number of victims estimateamf 1 up to 3 millions, for a
population of 8 millions in 1975. Nowadays, theutra is still strong. This recent past
may impact the local population (at least the 50ceat who lived this period).
‘Particularly, some reluctance may be met in thelementation of collective action and
on all kind of forced approacfPIERRARD, 2004).

From the People’s Republic of Kampuchea (1979-19919 the Kingdom of
Cambodia
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In January 1979, the Vietnamese army liberated PhRenh and implemented the
People’s Republic of Kampuchea. This is a periodradfonstruction of the country:
“Within a decade, Cambodia is rebuilding its prodorctcapacities at the same level than
before the war, but it is also following remarkaloleanges into its economy and society
(PILLOT, 2004)

In order to counter the famine and to reconstrbet dgriculture, the Government
implemented the formation okfom samakKior “solidarity groups”, composed of 10 to 15
families in order to share manpower and means oflymtion. It allowed also to
progressively landing decollectivization by limigirthe land conflicts. But thedaom
samakihave been gradually abandoned by Cambodian peaplel preferred reorganize
themselves around the family nucleus instead ofective organisations. This “silent
revolution” leads, since 1985, to the pacificatiohthe countryside, to land property
stabilization by family take-over, and also to trestart of Economy (the production
reaches the same level than in 1970).
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Annex 3: The National Rectangular Strategy
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Annex 4: Some concepts and technical vocabulary wben this report

» Participatory Irrigation Management (PIM)

Devolution of irrigation system involves the tragsfof part or all rights and
responsibilities for irrigation system managemembnf the government to non
governmental entities, such as local water usemupy or private entrepreneur
(Vermillion, 2001).

» Farmer Water Users Community (FWUC)

“The Farmer Water Users’ Community (FWUC) is todéesgal corporate body of farmer
water users who share the use of water and takporesbility for drainage of water within a
single irrigation system. The FWUC will be respbiesito operate, maintain, rehabilitate and
finance the overall management of the irrigatiorsteyn. Before a new irrigation system is
developed, an FWUC will be established to guideptazess of development(tMOWRAM,
2003)

Currently, the MOWRAM has established 79 FWUCs. Bt establishment of one
FWUC does not necessary mean the functioning efRiMVUC. Indeed the MOWRAM is
facing several limits in the implementation of thigvolution of irrigation systems
management. There is a gap between formal policy making anduacimplementatioh
(ROUX)

Indeed the MOWRAM’s budget is limited and its pemsel is low paid (around 30$
per month), is little trained and do not have erpugeans to implement properly IMT
policy. This problem is most strongly felt at prowial and lower level. The personnel we
met in the PDOWRM of Battambang did not even knbe/ ¢ontent of Circular N°1. As a
consequence, in many cases, there is no supportnantbllow-up of the FWUCs
established.

» Private Participation in Infrastructures (PPI)

The following definitions are mostly based on thosed in the Final Draft of the
Cambodia PPI policy pap&r

- Private Participation in Infrastructure = the transfer of a significant degree
of investment, management and/or operating riskftioe public to the private sector. The
forms that PPI may take include, but are not lichite, concessions, leases, management
contracts, operating contracts, sales of existisge® and new build ‘greenfield’
developments, including joint ventures between ipudhd private organisations. All PPI
projects represent a partnership between the prigat public sectors in the delivery of
infrastructure services, although the degree andr@af public sector involvement will
vary from project to project.

- The Contracting Authority is the entity defined in Cambodian Law as being
responsible for the delivery of the infrastructsegvices in question. It is responsible for
developing and awarding a PPI project, signing ¢batract with the selected private
sector developer and monitoring compliance with tatract terms. The Contracting

38 ECONOMIC CONSULTING ASSOCIATES (ECA), CAMBRIDGE AGNOMIC POLICY
ASSOCIATES (July 2004)Cambodia-Framework for improving Governance in RRinsaction: PPI
Policy Paper(Draft, rev 3), 21p.
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Authority for a particular PPI project can be tlspgonsible Line Ministry, a parastatal
entity such as a state-owned corporation or a Re@adi or Municipal Authority.

e “BLT” means build, lease and transfer

« “BOT” means build Own/operate and transfer

* “BTO” means build transfer and operate

* “EOT” means expand, own/operate and transfer

« “MOT” means modernize, own/operate and transfer

« “BOO” means build, own and operate

* ‘“Lease management” means lease and operate/manage

* “management” means manage and operate

* “MOO” means modernize, own and operate

* “concession” means any act attributable to theestditereby a public authority
entrusts to a private third party the total or jarimplementation of an
Infrastructure Project for which the authority idaormally be responsible
and for which the third party assumes a major partonstruction and/or
operating risks or receive a benefit by way of cemgation from
government revenue or from fees and charges cetlettom users or
customers.

* “Concessionaire” means the person that carriesanuinfrastructure Project
under a Concession Contract entered into with ar@cting Authority

Concepts used for the agro-economical calculations

On-farm consumption = own-consumption =Farm products (rice, milk...) consumed by
the farmer’s family (or to produce other crops oinaals in the farm);

Gross Income (GI} monetary value of the final products, whatevesirthuse (sale, axn-
consumption);

Intermediate expenseS(lE) = monetary value of the inputs (seeds, chatsjcetc.) or
service (labor force, threshing engine, etc.) uk&thg one production cycle.

Added Value (AV) = It is the richness produced during one productiycle. This
element allows to compare several cropping syst&visGl+IE
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Annex 5: Irrigation system Documents
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Annexe 6: working calendar

10" June 2005
13" to 18" June 2005
20" June to I July

4™ July to 3f' August

1%to 4" September

5" to 9" September

10" to 28" September

25" September to"4October
4" to 14" October

20" To 28" October

28" October to # November
5" to 9" November

10" to 6" November

21° November

22nd to 24 November
25" to 27" November
28" November to'® December

7" December

9" December

Arrival in Phnom Penh

Bibliographic work in Phnom Penh
Field work in Kbal Por
Case study of the irrigation systems of the ‘Bdil@nchey agricultural
development community’, in collaboration with CedBiernard, a CNEARC
student focusing on ‘the farmers organisations am®odia, condition for
emerging, internal functioning and efficiency’

Research of a new translator in Phnomf Pe

Field work in Kbal Por

Holidays

Bibliographic works in Phnom Penh

Field work in Takeo

Work this the “sectorial study”

Field work in Takeo

Research of a new translator in PhnonhPen

Field work in Takeo
Presentation of the results regarding the caseystfdBallat Manchey

agricultural development community’, with CedricrBard, for the users
representatives, local NGOs, PDAFF representatives.

Research of a new translator

Field work in Takeo

Bibliographic works, analyses of the sedults in order to present it
Presentation of the results of the study of thel ldwa irrigation Scheme in the
Takeo Provincial Rural development Comity (PRDE®@Yer the presidency
of the deputy governor, in presence of represergatof PDAFF and

PDOWRAM, the contractor, Sambou Commune chiefgélchiefs and users

Presentation of the results of my study duringttis&force meeting of the
Working Group on Agriculture and Water
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ANNEXE 7: Diagram of Demographic functioning

With 1 “breeders” cow

1« breeder » cows
(4 to 11lyears)

v

Renewal: 14%

0.14 heifers
(24 a 36 months)

A 4

Fertility: 71%

0,7 calves
(0-12 months)

N\

0.14 Heifers
(12-24 months)

0,35 female calves

<4—(0-12 months)

0.35 male calves
(0-12 months)

0.11 Heifers
sold at 2 years
old

0.07 bull calf
sold at 3-4
years

With 2 “breeders” cows

2« breeder » cows
(4 to 11lyears)

Renewal: 28%

v

0.28heifers
(24 a 36 months)

A 4

Fertility : 71%

1.4 calves
(0-12 months)

v N\

0.28 Heifers
(12-24 months)

0.14 old cows
sold at 11
years old

0.28 old oxen
sold at 10
years old

2 draft oxen
(3 to 10years)

0.7 bull calves
months)

(12-36

0.28 ol
sold

0,7 female calves

<4——(0-12 months)

0.7 male calves
(0-12 months)

0.42 heifers
sold at 2 years
old

0.42 bull calf
sold at 3-4
years

years old

Renewal: 14%
= 0.28 bull calf per year

d cows
at 11

0.28 old oxen
sold at 10
years old

2 draft oxen
(3 to 10years)

0.7 bull calves
months)

(12-36
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= 0.28 bull calf per year



* With 2 “breeders” buffaloes

Renewal: 44%

2 females buffaloes|———>
(3.5 to 8 years old)

0.5 buffaloes
(80C 000 riels

Fecondity : 0,5

0.44 heifers
(24-36 mois)

1 buffalo calf

(0-12 months)
0.44 heifer P 0.44 females 0.5 males
(12-24 mois) | (0-12 months) (0-12 months) \)

/ 0.5 males
0.06 females (12-24 months)

(12-24 months)

a a

0.06 females sold at tl
age of 3 years
(1 to 3 millions of riel)

0.5 males sold at the
age of 3 years
(2 million of riel)
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ANNEX 8: FLOOD RECESSION RICE CROPPING (with transp lanting)

Name Niep piep (p.109) Han Progn Soun Me Sok Tcheyn Sok Tégn Mao Tchienda Tchi Tcheing Yan Sey Mom Sokia
Village O'Po O'Po O'Po O'Po O'Po O'Po Po Po Po Po
) ) 2,00 5,00 2,00 2,00 2,00 7,00 3,00 1,00 2,00 2,00
Family labour force available
flood recession plot (ha) 2,00 0,25 3,00 0,15 1,00 2,00 0,70 1,00 0,25 0,50
Lower land ? Upper land Middle land Upper land
AGRO6ECONOMIC RESULTS
rice variety unnal IR66 IR66 IR 66 IR66 IR66 IR Unnah IR66 IR66
Yield in paddy (kg/ha) 3250 4000 5000 6667 3500 5500 3571 5800 4000 3850
total paddy production (kg) 6500 1000 15000 1000 3500 11000 2500 5800 1000 1925
ECONOMIC RESULTS
INTERMEDIATE EXPENDITURES
cost for koyoun renting (riel/ha) 0 90 000 1500
expenditure for koyoun renting (riel) 0 126 000 1125
quantity of fuel for koyoun (L) 0 0 0
fuel price (riellL) 0 90 000
total expenditure for koyoun (riel) 0 126 000 1125
total e)fpenditure for koyoun or 0 0 0 0 0 63 000 4500 0
oxen(riel/ha)
seeds quantity (kg) 130 ? 500 50 ? 60 65 50 30
seeds quantity (kg/ha) 65 167 333 30 93 50 120
Q of chemical fertilizers for nursery(kg) 2 0 10 10
Q total of chemical fertilizers(kg) 150 50 0 30 150 400 100 200 30 0
Q of chemical fertilizers (kg/ha) 75 200 0 200 150 200 143 200 120
price of chemical fertilizers (riel/kg) 1450 1450 1450 1400 1400 1400 1450 1450 1450
Expenditures for chemical fertilizer 47 5oy 72500 0 42000 210 000 560 000 145 000 290 000 43500 0

(riel)
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Expenditures for chemical fertilizer

(riellha) 108 750 290 000 0 280 000 210 000 280 000 207 143 290 000 174 000 0
Q weed killer (cl) 0

price of weed killer (riel/cl) ?

expenditures for weed Killer (riel) 20 000 25000 25000 10000

expenditures for weed killer (riel/ha) 10 000 0 0 0 25000 12 500 0 0 40000 0
Q other chemicals (cL) 50

price other chemicals ? mélange

Expenditures other chemicals (riel) 20 000 25000 25000 40000 7000 6000 6000
Expenditures other chemicals 10000 0 0 0 25000 12500 57143 7000 24000 0
(riel/ha)

price for MP for pulling out seedlings

number of family "manday" of labour 0 2

force

number of provas " labour force "

number of hired labour force 10 1

expenditure for pulling seedling out 30000 12 500

manpower (riel)

expenditure for pulling seedling out 42 857 12 500 0

manpower (riel/ha)

family labour force for transplanting 2 5 2 2 2 4 1 2 2
provas labour force for transplanting 6 6 5
hired labour force for transplanting 80 5 170 5 40 40 17 14 5
Total manpower/ha 41 40 57 47 42 25 24 15 32 24
daily price for hired labour force 5000 6000 4500 6000 6000 6000 6500 4000 6000 4000
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total expenditures for transplanting

(riel) 410 000 30 000 765 000 30 000 252 000 300 000 110 500 56 000 0 48 000
total expenditures for 205 000 240 000 258 000 280 000 252000 150 000 157 857 60 000 192000 96 000
transplanting(riel/ha)
price for harvester (riel/ha) 80 000 80000
expenses for harvester (riel) 160 000 0 240 000 0
family labour force for harvest 5 2 2 4 2 2 2
provas labour force for harvest 6 10 5 2
hired labour force for harvest 5 5 30 40 15 1 4
40 0 47 32 25 21 12 32 16

daily price for hired manpower 5000 6000 6000 6000 5000 5000 5000 5000
total expenditures for harvest(riel) 160 000 25000 0 30 000 960 300 000 75000
total expenditures for harvest(riel/ha) 80 000 100 000 0 200 000 960 150 000 107 143 60 000 40 000 40 000
total expenditures for harvest(riel/ha) 80 000 200 000 80 000 280 000 192 000 150 000 107 143 60 000 160 000 80 000
Number of irrigation 1a4 3 7 7 8 10 8 6
Qfuel (L) 100 6 0 90 100 40 45 20 18
Expenditure for pumping (riel) 360 000 21600 0 135000 300 000 128 000 112 500 70000 46 800
Expenditure for pumping (riel/ha) 180 000 86 400 0 0 135 000 150 000 182 857 112 500 280 000 93 600
mechanic Threshing price (riel/kg) 23 23 23 23 27 23 25 26 23 23
expenditures for threshing (riel) 146 250 22500 337 500 22500 92 750 247 500 62 500 152 250 22500 44 275
expenditures for threshing (riel/ha) 73125 90 000 112 500 150 000 92 750 123750 89 286 152 250 90 000 88 550
transportation (riel) 0 0 64 500 3000 10 000 17 500
transportation (riel/ha) 0 0 0 92 143 3000 40 000 35000
(TrgEA" INTERMADIATE EXPENSES 4 333 759 171 600 1102500 124 500 740710 1883 500 655 500 633 250 162 000 162575
INTERMADIATE EXPENSES (riel/ha) 666 875 686 400 367 500 830 000 740 710 941750 936 429 633 250 648 000 325 150

161 165 89 200 178 227 226 153 156 78
GROSS INCOME
Qpaddy for on-farm-consumption (kg) 0 1000 0 500 0 0 750 0 1000 770
Q paddy for sale (kg) 6500 0 15 000 500 3500 11000 1750 5800 0 1155
sale price (riel/kg) 450 450 500 450 530 530 500 525 450 450
Gross income (riel) 2925000 450 000 7500 000 450 000 1855000 5830000 1250 000 3045 000 450 000 866 250
Gross income (riel/ha) 1462 500 1800000 2500 000 3000000 1855000 2915000 1785714 3045 000 1800 000 1732500
Added value (riel) 1591250 278 400 6397 500 325 500 1114290 3946 500 594 500 2411750 288 000 703 675
Added value ($) 383 67 1542 78 269 951 143 581 69 170
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Added value/ ha (riel/ha) 795 625 1113 600 2132500 2170 000 1114290 1973 250 849 286 2411750 1152 000 1407 350
Added value/ ha ($l/ha) 192 268 514 523 269 475 205 581 278 339
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ANNEX 9: FLOOD RECESSION RICE CROPPING
(with broadcasting)

Name of the farmer fl\lcl]%F)) piep (p- Mr Sit Key Bair Aur Seth
Village O'Po Thnot Chum Rovaong Thnot Chum
Family manpower available 2,00 4,00 2,00 5,00
flood recession area (ha) 1,00 0,30 0,20 0,50
middle up
AGRO-ECONOMIC RESULTS
rice variety namanbong Unnal IR66 IR66
Yield in paddy (kg/ha) 4500 4000 9 000 7 000
total paddy production (kg) 4 500 1200 1800 3500
ECONOMIC RESULTS
INTERMEDIATE EXPENDITURES
seeds quantity (kg) 150 30 40
seeds quantity (kg/ha) 214 150 80
seeds price (riel’kg) -
expenditures for seeds (riel) -
expenditures for seeds (riel/ha)
Q of chemical fertilizers(kg) 200 50 45 150
price of chemical fertilizers (riel/kg) 1450 1450 1450 1450
Expenditures for chemical fertilizer (riel) 290 000 72 500 65 250 217 500
Expenditures for chemical fertilizer (riel/ha) 290 000 241 667 326 250 435 000
Q weed killer (cl) ? 30
price of weed killer (riel/cl)
expenditures for weed killer (riel) 15 000 40 000 18 000
expenditures for weed killer (riel/ha) - 50 000 200 000 36 000
Q other chemicals (cl) 70
price other chemicals
Expenditures other chemicals (riel) 35000 4000 18 000
Expenditures other chemicals (riel/ha) - 116 667 20 000 36 000
expenses for harvester (riel) 80 000 20 000 45 000
expenses for harvester (riel/ha) 80 000 666 67 90 000
family labour force for harvest
provas labour force for harvest
hired labour force for harvest
Daily price for hired manpower -
total expenditures for harvest(riel) 80 000 20 000 45 000
total expenditures for harvest(riel/ha) 80 000 66 667 90 000
mechanic Threshing price (riel/kg) 25 25 25 24
expenditures for threshing (riel) 112 500 30 000 45 000 84 000
expenditures for threshing (riel/ha) 112 500 100 000 225 000 168 000
Number of irrigation 10 8
Q fuel (L) 100 40 20 30
price for fuel (riel/ha) 2500 3000 3000 3500
Expenditure for pumping (riel) 250 000 1200 00 60 000 105 000
Expenditure for pumping (riel/ha) 250 000 40 0000 300 000 210 000
TOTAL INTERMADIATE EXPENSES (riel) 732 500 292 500 214 250 487 500
INTERMADIATE EXPENSES (riel/ha) 732 500 975 000 1071 250 975 000
177 235 258 235
GROSS INCOME
Q paddy for on-farm-consumption (kg) - 600 o o
Q paddy for sale (kg) 4 500 600 1800 3500
sale price (riel/kg) 450 450 450 480
Gross income (riel) 2025 000 270 000 810 000 1 680 000
Gross income (riel/ha) 2 025 000 900 000 4 050 000 3360 000
Added value (riel) 1292500 - 22 500 595 750 1192 500
Added value ($) 311 - 5 144 287
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Added value/ ha (riel/ha) 1292500 - 75 000 2978 750 2 385 000
Added value/ ha ($I/ha) 311 - 18 718 575
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ANNEX 10: EARLY WET SEASON RICE (with transplanting )

Niep piep Me Nuing Me Kim Tei Sién Gnim

Name (p. 109) Soun Me Sok Tcheyn Sok Tégn Key Beir Yeat Mr Yun Njor Kunti Teheing Eyng Som Teng Han Hong Louy SO Yay Mom sokia
' 0o 0o 0Po 0o 0%Po Rovaong  ThnotChum 1°FPeing  p, Po Po OPo  OPO Rovaong KbalPor  Po

Village Pon Lou
Family manpower 2 2 1 2 7 2 4 1 2 3 2 3 2 5 2
available

Early wet season area 0,70 0,70 0,10 0,50 1,90 0,57 0,75 0,50 0,50 0,15 0,50 0,60 0,80 0,80 0,90 0,45 0,23
(ha)
AGROG6ECONOMIC
RESULTS
fice variety Namanbong IR 66 IR 66 IR 66 IR66 IR66 Unnal IR66 IR66 IR66 IR66 Namanbang IR Unnal  IR66 IR66 IR66 IR66
Yield in paddy (kg/ha) 3571 4286 5000 4300 4211 4386 2667 5000 5000 2000 4524 5000 4125 1875 5194 5333 5500
total paddy production 2500 3000 500 2150 8000 2500 2000 2500 2500 300 2262 3000 3300 1500 4675 2400 1265
(kg)

cost forkoyounrenting boeus oxen 150 000 PrOvaN provah ox
(riel/ha)
expenditures fokoyoun 0 22500

renting (riel)

quantity of fuel for
koyoun(L)

fuel price (riel/L)
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total expenditures for 22500
koyoun (riel)
total expenditures for 0 0 0 0 0 0 0 0 224000 150000 0 0 0 0 0 0 0
koyoun or oxen(riel/ha)
seeds quantity (kg) 50 60 30 80 60 100 75 12 10 50 40 84 50 30
seeds quantity (kg/ha) 7 86 300 160 32 175 100 0 24 67 100 67 0 0 93 111
seeds price (riel/kg) eary - yearyd yeary veary year y-1 yeary-1 exchange 1 exchange
expenditures for seeds ¢ 0 0 14840
(riel)
Expenditures for seeds 0 0 16 489 0
(riel/ha;
Q of chemical fertilizers 7 5 10 3 8 3 10 3 20 10 12 2
for nursery(kg)
Q total of chemical 150 100 20 100 400 75 150 100 125 10 100 75 120 60 100 100 50
fertilizers(kg)
214 143 200 200 211 132 200 200 250 67 200 125 150 75 111 222 217

price of chemical 1 450 1600 1500 1500 1500 1500 1500 1500 1900 1500 1 450 1 450 1540 1750 1500 1661 1750
fertilizers (riel/kg)
Expenditures for chemical 217 500 160 000 30 000 150 000 600 000 112500 225000 150 000 237500 15000 145000 108 750 184800 105000 150000 166 100 87 500
fertilizer (riel)
Expenditures for chemical 310714 228 571 300 000 300 000 315789 197 368 300 000 300 000 475000 100000 290000 181250 231000 131250 166667 369 111 380 435
fertilizer (riel/ha)
Q organic manure for 3oxcarts  3oxcarts 2 ox carts 5 ox carts 2 ox carts 2 ox carts 2 ox carts 0 4oxcarts 4 oxcarts i:ri(s 3 ox carts lg:: 2 ox carts
nurser

: 23 oxcarts 23 ox carts 5 ox carts 30 ox carts 15 ox carts 15 ox carts 2 ox carts 20 ox 0 120x 14 ox carts 7ox 11 ox 10 ox 12 ox carts 10 ox carts
Q total organic manure carts carts carts  carts carts
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29 29 30 50 8 23 3 4 40 16 17 3 1 1 22
cost of organic manure
Q weed killer (cl) 30 0 0 0 50 0 0 0 0 0 0 0 0 0
price of weed killer 333 600 0
(riel/cl)
Expenditures for weed 19000 0 0 0 0 30000 0 0 0 0 0 0 0 0 0 7000
killer (riel)
Expenditures for weed 14286 0 0 0 0 52632 0 0 0 0 0 0 0 0 0 15556
killer (riel/ha)
Q other chemicals (cl) 0 100 0 100 0 0
. . mélange
price other chemicals (+M0) 300 300 0
Expenditures other 4000 0 20 000 40 000 30 000 30 000 0 6000 0 20 000 25000 30000 7000 12000 7000
chemicals (riel)
Expenditures other 5714 0 0 40000 21053 52632 0 60 000 0 40000 0 33333 3125 37500 7778 26 667 30435
chemicals (riel/ha)
. . 2000 2000
price for MP for pulling MOF MOF MOF 2MOF  8MOF 40 rielld0
out seedlinc bundles  bundles
number of familyabour 3 1 6
force
number ofprovaslabour
force
number of hired 10
manpower
expenditures for pulling 0 100000 60000 48000 0

seedling out manpowt
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(riel)

expenditures for pulling
seedling out manpower
(riel/ha)

125000

75000

53333

family labour force for
transplantin

provasilabour force for
transplanting

hiredIabour force for
transplantin

manpower for
transplanting (MD/ha)

daily price for hired
manpowe

totallabour force for
transplanting (riel)

26

5000

90 000

27 40

6000 6000

102 000 18 000

26

6000

78 000

40

26

6000

240000

30

6000

90 000

5000

50 000

34

6000

90 000

34

6 500

97 500

20

34

4000

75000

32

6000

102 000

21

28

5000

105 000

25

33

3000

75000

28

32

5000

140 000

36

6000

30

6000

60000 42000

total expenditures for
transplanting(riel/ha)

128 571

145714 180000

156 000

126 316

157 895

66 667

180 000

195000

150 000

170 000

131250

93750

155 556

133 333 182 609

price for harvester
(riel/ha)

expenses for harvester
(riel)

60000

family labour force for
harves

provasiabour force for
harvest

MOF

MOF
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hired abour force for harvest '’ 2 3 % 40 15 18 8 30 2 28 10 2
manpower for harvesting 2 31 40 66 % 30 0 " 18 " 2 2 23 2
(MD/ha)
daily price for hired 5000 3000 6000 3000 6000 6,000 6,000 3000 5000 3000 5000 6000 6000
manpower
total expenditures for 100 000 60 000 18 000 99 000 240000 90 000 0 108 000 0 0 24000 150 000 75000 140000 60 000 54000
harvest(riel
total expenditures for 142 857 85714 180 000 198 000 126 316 157 895 0 216 000 0 60 000 40000 187500 93750 155556 198973 201 268
harvest(riel/ha)
P . 3 ?

Number of irrigation fad s 6 : 7 8 5 3 5 5 7 3 3 2 5 6
Q fuel (L) 10 15 18 1 70 24 20 11 10 15 17 22 30 10 15 15
Q fuel (L/ha) 14 21 180 1 37 42 27 2 0 67 30 28 28 38 11 33 65
Expenditures for pumping 72000 54 000 64 800 224000 76 800 64 000 35200 0 36000 54 000 61200 79200 108000 36000 54 000 55500
(riel)
Expenditures for pumping 102857 77143 648 000 117 895 134737 85333 70 400 240000 108000 102000 99000 135000 40000 120 000 241 304
(riel/ha)
mechanic Threshing price 2 2% 2 2% 2 manuel provah 2% 30 25 25 25 25 manual 25 25
(riel/kg)
expenditures for threshing ez 500 75 000 12 500 53 750 200 000 0 0 62 500 9000 56 550 75000 82500 37500 90 000 60 000 31625
(riel)
expenditures for threshing so 2s6 107143 125000 107 500 105263 0 0 125000 0 60000 113100 125000 103125 46875 100000 133333 137 500
(riel/ha)
transportation (rie 0 provah 15000
transportation (riel/ha) 0 60000 0 0 33333

112 000 112 000 16 000 80 000 304 000 91200 120 000 80 000 110000 24000 80 000 80 000 128000 144000 72000 80 000

water fee (riel)
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water fee (riel/ha) 160000 160000 160 000 160 000 160 000 160 000 160 000 160 000 220000 160000 160000 133333 160000 160000 160 000 160 000
TOTAL
INTERMADIATE 668000 563000 159 300 480750 1848000 520 500 459 000 555 700 445000 112500 410550 470950 726500 618500 769840 491100 357 625
EXPENSES (riel)
INTERMADIATE 954286 804286 1593000 961500 972632 913158 612000 1111400 890000 750000 821100 784917 908125 773125 855378 1091333 1554891
EXPENSES (riel/ha)
230 194 384 232 234 220 147 268 214 181 198 189 219 186 206 263 375
GROSS INCOMI
Q paddy for on-farm- 500 700 350 0 0 1750 1000 1250 1250 300 1131 1000 1650 1500 0 1800 759
consumption (kg)
Q paddy for sale (kg) 2000 2300 150 2700 8000 1750 1000 1250 1250 0 1131 2000 1650 0 4675 600 506
. - 500 500 500 530 570 530 530 600 530 530 530 530 530 500 540 500 500
sale price (riel/kg)
1749
Gross income (riel) 1250000 1500000 250000 1431000 4560000 1855000 1060000 1500000 1325000 159000 1198860 1590000 o 750000 2524500 1200000 632500
2186
Gross income (riel/ha) 1785714 2142857 2500000 2862000 2400000 3254386 1413333 3000000 2650000 1060000 2397720 2650000 ¢ 937500 2805000 2666667 2750000
1022
Added value (riel) 582000 937000 90700 950 250 2712000 1334500 601000 944 300 880000 46500 788310 1119050 g 131500 1754660 708 900 274 875
Added value (8) 140 226 2 229 653 322 145 228 212 1 190 270 246 32 423 17 66
1278
. 831429 1338571 907000 1900500 1427368 2341228 801333 1888600 1760000 310000 1576620 1865083 164375 1049622 1575333 1195109
Added value/ ha (riel/ha) 125
200 323 219 458 344 564 193 455 424 75 380 449 308 40 470 380 288

Added value/ ha ($l/ha)
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ANNEX 11: EARLY WET SEASON RICE (with broadcasting)

| Name of the farmer Chauy ear Samreth Un Yon Pan Houn
Village Rovaong Kork Tro Bay Rovaong
Family manpower available 7,00 5,00 2,00
Early wet season area (ha) 0,24 0,80 0,40 0,85

Sﬁ?:zl ggoianal-broadcats lwater shortage! water shortage!

AGROBGECONOMIC RESULTS
rice variety IR66 Nam Cong Bong Nam Cong Bong IR66
Yield in paddy (kg/ha) 6250,00 5625,00 2250,00 352941
total paddy production (kg) 1500,00 4500,00 900,00 3000,00
ECONOMIC RESULTS
INTERMEDIATE EXPENDITURES
cost for koyoun renting (riel/ha) 2400,00 himself rented oxen rented oxen
expenditures for koyoun renting (riel) 57 600,00 oxen 40 000,00 70 000,00
quantity of fuel for koyoun (L) included
fuel price (riel/L)
total expenditures for koyoun (riel) 57 600,00 0,00 40 000,00 70 000,00
total expenditures for koyoun or oxen(riel/ha) 240 000,00 0,00 100 000,00 82 352,94
seeds quantity (kg) 60,00 180,00 200,00 100,00
seeds quantity (kg/ha) 250,00 225,00 500,00 117,65
seeds price (riel’kg) exchange exchange 550,00
expenditures for seeds (riel) 110 000,00
expenditures for seeds (riel/ha) 0,00 0,00 91 666,67 0,00
Q of chemical fertilizers(kg) 100,00 150,00 100,00 150,00
price of chemical fertilizers (riels/kg) 1450,00 1493,33 1.300,00 1400,00
Expenditures for chemical fertilizer (riel) 145 000,00 224 000,00 130 000,00 210 000,00
Expenditures for chemical fertilizer (riel/ha) 604 166,67 280 000,00 325 000,00 247 058,82
Q organic manure 5 oxen carts 8 ox carts 10 ox carts 50 ox carts (5cattle)
cost of organic manure
Q weed killer (cl) 0,00 ?
price of weed killer (riel/cl) 0,00
expenditures for weed killer (riel) 0,00 13 000,00 4000,00
expenditures for weed killer (riel/ha) 0,00 16 250,00 10 000,00
Q other chemicals (cL) ?
price other chemicals
Expenditures other chemicals (riel) 23000,00 24 000,00 8 000,00 50 000,00
Expenditures other chemicals (riel/ha) 10 000,00 10 000,00 10 000,00 10 000,00
Number of irrigation 3to 4 times 3 times 1,00 4,00
Qfuel (L) 20,00 30,00 ? 8,00
Expenditures for pumping (riel) 70 000,00 105 000,00 28 000,00
Expenditures for pumping (riel/ha) 291 666,67 131 250,00 32941,18
price for harvester (riel/ha) 90 000,00 0,00
expenses for harvester (riel) 112 500,00 0,00
family labour force for harvest 4,00 1,00 2,00
provas labour force for harvest 3,00 0,00
hired labour force for harvest 6,00 2,00 13,00
total hired manpower for harvest (per ha) 12,50 15,00 17,65
daily price for hired manpower 7 500,00 10 000,00 6 000,00
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total expenditures for harvest(riel) 157 500,00 20 000,00 78 000,00
total expenditures for harvest(riel/ha) 291 666,67 225 000,00 150 000,00 138 823,53
mechanic Threshing price (riel/kg) 25,00 25,00 25,00 25,00
expenditures for threshing (riel) 37 500,00 112 500,00 22 500,00 75 000,00
Expenditures for threshing (riel/ha) 156 250,00 140 625,00 56 250,00 88 235,29
transportation (riel) 25000,00 0,00 18 000,00

Transportation (riel/ha) 104 166,67 0,00 45000,00

water fee (riel) 38 400,00 136 000,00 68 000,00 130 000,00
water fee (riel/ha) 160 000,00 170 000,00 170 000,00 152 941,18
TOTAL INTERMADIATE EXPENSES (riel) 396 500,00 772 000,00 420 500,00 641 000,00
INTERMADIATE EXPENSES (riel/ha) 1652 083,33 965 000,00 1051 250,00 754 117,65
GROSS INCOME

Qpaddy for on-farm-consumption (kg) 1500,00 2500,00 450,00 0,00

Q paddy for sale (kg) 0,00 2000,00 450,00 3000,00
sale price (riel/kg) 530,00 530,00 530,00 500,00
Gross income (riel) 795 000,00 2385 000,00 477 000,00 1500 000,00
Gross income (riel/ha) 3312 500,00 2981 250,00 1192 500,00 1764 705,88
Added value (riel) 398 500,00 1613 000,00 56 500,00 859 000,00
Added value ($) 94,88 384,05 1345 204,52
Added value/ ha (riel/ha) 1660 416,67 2016 250,00 141 250,00 1010 588,24
Added value/ ha ($I/ha) 395,34 480,06 33,63 240,62
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ANNEX 12: LATE WET SEASON RICE

Name Niep piep (p. Soun Me Sok Tcheyn Sok Tegn Key Beir Me Nuing Mr Yun Njor Me K.im Tci Tcheing  Sién Teng Han Hong Mom Sokia
109) Yeat Kunti
Village 0o 0o 0o 0o 0o Rovaong Thnot Chum 70 PeingPon g Po Po 0o ) Po
| Surface RFSP (ha) 0,70 0,70 0,10 0,50 1,90 0,57 0,75 0,50 0,50 0,15 0,50 0,80 0,80 0,23
water
golden seed shortage!
AGRO-ECONOMIC RESULTS
rice variety Red rice "Pka Ktum"  Red Rice Red Rice Red Rice Red Rice red rice red rice red rice red rice red rice red rice red rice red rice
Yield in paddy (kg/ha) 2500 3571 4000 3500 3158 4386 2667 4000 4000 2333 2552 2636 875 4130
total paddy production (kg) 1750 2500 400 1750 6 000 2500 2000 2000 2000 350 1276 2109 700 950
ECONOMIC RESULTS
INTERMEDIATE EXPENDITURES
cost for koyoun renting (riel/ha) 0 loue kouyoun 170 000 provah 4 ox
pour 80% surface carts
Expenditures for koyoun renting (riel) 0 0 25500
quantity of fuel for koyoun (L) 0
fuel price (riellL) 0
total expenditures for koyoun (riel) 0 0 0 25500
total expenditures for koyoun (riel/ha) 0 0 0 0 228 000 0 0 0 0 170 000 0 0 0 0
seeds quantity (kg) 40 40 40 50 40 40 40 30 30 10 40 100 50
seeds quantity (kg/ha) 57 57 400 100 21 70 53 60 60 67 80 125 63
seeds price (riel/kg) 0 0 0
expenditures for seeds (riel) 0 0 0 0 0
Expenditures for seeds (riel/ha) 0 0 0 0 0 0 0
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Q of chemical fertilizers for nursery(kg) 7 0 5 4 2 3 3 10 5

Q of chemical fertilizers(kg) 150 50 0 50 200 100 150 100 150 10 50 100 100 50

price of chemical fertilizers (riels/kg) 1450 1700 0 1450 1450 1450 1500 1600 1900 1900 1600 1540 1700 1750
Expenditures for chemical fertilizer (riel) 217 500 85000 0 72 500 290 000 145000 225000 160 000 285000 19 000 80 000 154 000 170000 87 500
Expenditures for chemical fertilizer (riel/ha) 310714 121429 0 145000 152 632 254 386 300000 320 000 570000 126 667 160 000 192 500 212 500 380435
Q organic manure for nursery 8 ox carts 0 2 ox carts 2 ox carts 0 0 0 0 3 ox carts 3 ox carts

Q total organic manure 23 ox carts 0 ca depend 2 ox carts 0 0 0 0 3 ox carts 3

cost of organic manure 0 0 0

Q weed killer (cL) 0 0 0 0 0 0 0 0 0 0

price of weed killer (riel/cl)

Expenditures for weed killer (riel) 0

Expenditures for weed killer (riels/ha) 0 0 0 0 0 0 0

Q other chemicals (cL) 0 0 0 0 0 0 0 0 0 0

price other chemicals 0 0 0 0

Expenditures other chemicals (riels) 0 0 0 0 0 0 0 0 16 000 0 30000

Expenditures other chemicals (riel/ha) 0 0 0 0 6 000 0 0 0 0 106 667 0 0 37 500

price for MP for pulling seedlings 0 0 0 0 MOF MOF MOF MOF 5000
number of family labour force 0 0 0 0 0 4 5
number of provas labour force 0 0 0

number of hired manpower 0 0 0 5

expenditures for pulling seedling out manpower

. 0 0 0 0 0 0 75000 25000
(riel)
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expenditures for pulling seedling out manpower

(rielia) 0 0 0 0 0 43 000 93 750
price for transplanting manpower (riel/day) 5000 6000 6000 6000 6000 6000 5000 6000 5000 5000 5000 7000 5000
number of family labour force 3 2 1 3 10 2 1 2 4
number of provas labour force 0 0 3 12 4
number of hired labour force 16 15 3 8 40 15 10 15 21 25

labour force for transplanting 1 ha 27 24 40 22 26 30 13 30 0 27 28 26 31 35
E’i‘g)e“d““'es for transplanting labour force g5 g 90 000 18 000 66 000 240000 90 000 50 000 90 000 0 0 105000 175000 40000
(er’i‘z;::)"‘"es for transplanting labour force 135714 145714 240 000 132000 157 895 178 947 66 667 180 000 0 133333 140 000 131250 218750 173913
price for harvest labour force (riel/day) 5000 3000 6000 6000 6000 6000 MOF 6000 MOF 5000 MOF 4500
number of family labour force 3 2 1 3 10 2 2 3
number of rented labour force 16 20 3 8 40 15 15 12%provah 30 3
labour force for harvesting 1 ha 27 31 40 22 26 30 0 30 0 0 4 38 0 26
Expenditures for harvest labour force (riel) 95000 60 000 18 000 66 000 240 000 90 000 0 90 000 0 0 0 150 000 27000
Expenditures for harvest labour force (riel/ha) 135714 94 286 240 000 132 000 157 895 178 947 180 000 0 0 187 500 #VALEUR! 117 391
mechanic Threshing price (riel/kg) 30 30 provah 30 30 30 provah manuel 30 provah provah
Expenditures for threshing (riel) 52 500 75000 0 52 500 180 000 75000 0 0 35000 10 500 42 000
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Expenditures for threshing (riel/ha) 75000 107 143 0 105000 94737 131579 0 0 70000 70 000 0 0 0 182 609

transportation (riel) 0 2100 0

transportation (riel/ha) 0 14000

Number of pumping 3 0 1

Q of fuel (L) 10

Expenditures for pumping 0 0 0 30000 36 000 0

water fee (riel) 0 0 0 0 0 0 80 000 0

water fee (riel/ha) 0 0 0 0 100 000

TOTAL INTERMADIATE EXPENSES (riel) 460 000 310 000 36 000 257000 950 000 400 000 275000 340 000 320 000 103 100 80 000 409 000 566 000 221500

INTERMADIATE EXPENSES (riel/ha) 657 143 442 857 360 000 514 000 500 000 701 754 366 667 680 000 640 000 687 333 160 000 511 250 707 500 963 043
158 107 87 124 120 169 88 164 154 166 39 123 170 232

GROSS INCOME

Q paddy for on-farm-consumption (kg) 1750 2500 300 1750 3000 1750 2000 1500 350 1276 0 450 950

Q paddy for sale (kg) 0 0 100 0 3000 1750 0 500 0 0 2109 250 0

sale price (riel/kg) 600 600 600 600 650 600 600 600 600 600 600 530 600 550

Gross income (riel) 1050 000 1500 000 240 000 1050 000 3900 000 2100 000 1200 000 1200 000 1200 000 210000 765 600 1117770 420 000 522 500

Gross income (riel/ha) 1500 000 2142 857 2400 000 2100 000 2052632 3684 211 1600 000 2400 000 2400 000 1400 000 1531200 1397 213 525000 2271739

Added value (riel) 590 000 1190 000 204000 793 000 2950 000 1700 000 925000 860 000 880 000 106 900 685 600 708 770 -146 000 301 000
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Added value/ ha (riel/ha) 842 857 1700 000 2040000 1586 000 1552632 2982 456 1233333 1720 000 1760 000 712667 1371200 885 963 -182 500 1308 696
Added value/ ha ($i/ha) 203 410 492 382 374 710 294 410 419 170 326 21 -43

180



ANNEX 13: RAINFED RICE

Name T(IJ%F)’ piep (p- Han PROGN  Soun Thi Tcheyn Mr Sit Chein Thien  Ayur Soret Tchi Tcheing
Village O'Po 0'Po O'Po O'Po O'Po Thnot Chum Thnot Chum Thnot Chum Po
Family manpower available 2,00 5,00 2,00 3,00 2,00 4,00 5,00 2,00
lowland rainfed rice(ha) 1,30 0,25 0,30 1,50 0,50 1,20 1,00 1,50 0,50
AGRO-ECONOMIC RESULTS
trive variety red rice red rice red rice red rice red rice red rice red rice red rice red rice
yield (kg of paddy/ha) 3076,92 4 000,00 3333,33 2 666,67 2 500,00 2 916,67 1 925,00 3 000,00 2 600,00
rice production (kg of paddy) 4000,00 1 000,00 1 000,00 4 000,00 1 250,00 3 500,00 1 925,00 4500,00 1 300,00

| economical performance
Inpout expenditures
renting price for kouyoun or MOF 12000000  MOF MOF MOF MOF MOF MOF MOF
draught oxen (riel/ha)
expenditures for renting  koyoun 60 000,00
or draught oxen
Fuel for koyoun (L) boeuf
fuel price (riel/L)
e)_(penditures for koyoun fuel 0.00
(riel)
expenditures for koyoun fuel 5 54 12000000 0,00 0,00 0,00 0,00 0,00 0,00 0,00
(riel/ha)
seeds quantity (kg) 30,00 15,00 60,00 80,00 60,00 60,00 150,00 30,00
seeds quantity (kg/ha) 120,00 50,00 40,00 160,00 50,00 60,00 100,00 60,00
seeds cost (riel/kg) 0,00
Expenditures for seeds (riel) 0,00 0,00 0,00
Expenditures for seeds (riel/ha) 0,00 0,00 0,00 0,00 0,00 0,00 0,00
Q fertilizer for nursery (kg) 2,00 6,00 5,00 10,00 4,00
fertilizer quantity (kg) 100,00 25,00 150,00 100,00 80,00 100,00 200,00 50,00
fertilizer price (riel/kg) 1 500,00 1 400,00 1 500,00 1 500,00 1 500,00 1 500,00 1 500,00 1 500,00
Expenditures for fertilizer (riel) 150 000,00 35 000,00 0,00 225 000,00 150 000,00 120 000,00 150 000,00 300 000,00 75 000,00
expenditures for fertilizer 11538462  140000,00 0,00 150 000,00 300 000,00 100000,00 150 000,00  200000,00 150 000,00

(riel/ha)
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Q organic manure for nursery

organic manuer quantity

the remains
part

2 ox carts

6 ix carts

1 ox cart

4 ox carts

15 ox carts

30 ox carts?

5 ox carts

30 ox carts

2oxc arts

2 ox carts

3 ox carts

4  xcarts

expenditures for organic
manure (riel)

0,00

0,00

0,00

0,00

0,00

0,00

0,00

Q weed killer (cL)
price of weed killer (riel/cl)

expenditures for weed killer
(riel)

0,00

0,00

0,00

0,00

0,00

expenditures for weed killer
(riel/ha)

0,00

Q other chemicals (cl)
price other chemicals

Expenditures for other
chemicals (riel)

0,00

0,00

0,00

Expenditures for other
chemicals (riel/ha)

0,00

0,00

price for MP for pulling out
seedlings

number of family labour force
number of provas labour force "
number of hired manpower

expenditures for pulling
seedling out labour force (riel)

expenditures for pulling
seedling out labour force (riel/ha)

family labour force for transplanting
provas labour force for transplanting

hired labour force for transplanting

total labour force for transplanting
per ha

daily price for hired labour force

25,00
19,23

5 000,00

5,00

5,00
40,00

6 000,00

2,00

5,00
23,33

6 000,00

6,00

30,00
24,00

6 000,00

3,00

7,00
20,00

6 000,00

4,00
2,00
20,00
21,67

6 000,00

5,00

11,00
16,00

5 000,00

2,00
12,00
40,00
26,67 28,00

5 000,00 5 000,00
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total expenditures for

. A 125 000,00 30 000,00 30 000,00 180 000,00 60 000,00 120 000,00 55 000,00 200 000,00 0,00
transplanting (riel)
total expenditures for
transplanting(riel/ha) 96 153,85 240 000,00 140 000,00 144 000,00 120 000,00 130 000,00 80 000,00 133 333,33 140 000,00
expenses for harvester (riel) 2,00 2,00 3,00 20,00
expenses for harvester (riel/ha)
family labour force for harvest 5,00 4,00 2,00
provas labour force for harvest 12,00
hired labour force for harvest 25,00 5,00 7,00 30,00 7,00 20,00 40,00
}ga' manpower for harvesting per ;g 53 40,00 30,00 21,33 20,00 20,00 20,00 26,67 28,00
daily price for hired manpower 5 000,00 6 000,00 3 000,00 6 000,00 3 000,00 6 000,00 5 000,00 5 000,00 6 000,00
total expenditures for 125 000,00 30 000,00 21 000,00 180 000,00 30 000,00 120000,00 0,00 200000,00 0,00
harvest(riel)
total expenditures for
harvest(riel/ha) 96 153,85 240 000,00 90 000,00 128 000,00 60 000,00 120 000,00 100 000,00 133 333,33 168 000,00
number of irrigation 0,00 0,00 0,00 iu(Jrgleer/())r ferti 0,00 1(nursery)
fuel quantity (L) 2,00 0,50
price for fuel (riel/ha) 3500 3500
Expenditures for pumping 0,00 0,00 0,00 7 000 ,00 0,00 1 750,00
Expenditures for pumping
(rieliha) 4 666,67 3 500,00
threshing price (riel/kg) 25,00 25,00 25,00 MO 25,00 25,00 MOF 25,00 MOF
Expenditure for threshing (riel) 100 000,00 250 00,00 25 000,00 240 000,00 31 250,00 87 500,00 112 500,00
(er’i‘glfr:‘;)““res for threshing 76 923,08 100000,00  83333,33 160 000,00 62 500,00 72 916,67 75 000,00
transportation (riel)
transportation (riel/ha)
TOTAL EXPENDITURES (riel) 500 000,00 180 000,00 76 002,00 832 002,00 271 253,00 447 500,00 205 020,00 812 500,00 76 750,00
TOTAL EXPENDITURES (riel/ha) 384 615,38 720 000,0 0 253 340,00 554 668,00 542 506,00 372 916,67 205 020,00 541 666,67 153 500,00
TOTAL EXPENDITURES ($/ha) 92,68 173,49 61,05 133,65 130,72 89,86 49,40 130,52 36,99

Marge brute
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paddy for on-farm consumption

(kg) 1 500,00 1 000,00 1 000,00 2 500,00 1 250,00 3 500,00 962,50 4500,00 1 300,00
paddy for sale (kg) 2 500,00 0,00 0,00 1 500,00 0,00 0,00 962,50 0,00
sale price (riel/kg)(2004) 500,00 500,00 500,00 500,00 500,00 500,00 500,00 500,00 500,00
Marge brute 2000 000,00 500 000,00 500 000,00 2 000 000,00 625 000,00 1750 000,00 962 500,00 2250 000,00 650 000,00

| Added Value (riel) 1500 000,00 320 000,00 423 998,00 1167 998,00 353 747,00 1302 500,00 757 480,00 1437 500,00 573 250,00
Added Value ($) 361,45 77,11 102,17 281,45 85,24 313,86 182,53 342,26 136,49
VA /ha (riel/ha) 1153 846,15 1280000,00 1413326,67 778 665,33 707 494,00 1085 416,67 757 480,00 958 333,33 1146 500,00
VA/ha ($/ha) 278,04 308,43 340,56 187,63 170,48 261,55 182,53 228,17
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ANNEX 14:

Expenses for flood recession rice (transplanting)

Expenditures for
koyoun or oxen

Transportation (4%)

5%

Expenditures for

threshing
12%
Expenditures for
chemicals
25%

Expenditure for
pumping (15%)

Total expenditures
for manpower
(39%)

expenditures for
threshing
16%

Expenditures for
chemicals
46%

Expenditures for
pumping
30%

\ Expenditures for
manpower per ha

8%

Expenses for Flood recession with broadcasting
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expenditures for
koyoun or oxen
2%

expenditures for
threshing
8%

expenditures for
seeds
1%

water fee
15%

Expenditures for
chemicals
27%

Expenditures for

pumping
14%

Expenditures for
manpower per ha
33%

Early wet season rice with transplanting

transportation expenditure for
expanditures for 2% koyoun or oxen
threshing 9% expanditures for
D% seeds
2%
water fee
14%
Expenditues for
chenicals
32%
Expanditure for
punping
13%
expenditures for
manpower per ha
17%

Expenses for Early Wet season Rice with broadagstin
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expenditures for
threshing
18%

Expenditures for
manpower per ha
51%

Expenditures for
koyoun or oxen
3%

Expenditures for
chemicals
28%

Expenses for Rainfed rice
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~ Annex n°15: Letter addressed to Mr Fontenelle

Kbal Por Community Pump Station
Sambour commune, Trang District, Takeo Provinces
Tel: 855-12-479 269

Dr.Jean-Philipp Fontenelle

Social Water Management Specialist

Sustainable Food and Agriculture Cluster Coordinator
Tel:33 (0)14005 6145

E-mail: fontenelle@pret.org
Dear Dr. Jean-Philipp Fotenelle

On behalf of the representative of Kbal Por community Pump Station in Sumbour
commune, 1 would like to thank for your present in our community. We are glad to see
you at anytime, and we expects that you will cooperate with us as a good partnership of
Kbal Por community.

With the supporting from authorities and the people in Sambour commune, Kbal Por
communily Pump Station was re-cstablished to supply the need of the people in growing
rice and other agriculture fields, but we have imbalance between water supply and water
demand, because we have deliciency in fund to satisfy the tremendous demand of the
people.

We have try on our best to operate water supply to the people through what we have, as
the result , we have achievement as below:
-Increase living standard of the people, reducing poverty in Sambour commune.
-People was employed with agriculture field for a full year.
-Reducing migration to the city, that is the cause of spreading AIDS.
-The agriculture was develop from the low standard to higher standard.
-Increase agriculture's productivity. ...etc.

We plan to improve our operation to other nearby commune, such as Phum Chen, Phum
Tomlob,Phum Pok, Phum Trohbek, Phum Troh paing Ambos, Phum Prey Tapoh, Phum
Tlok, with approximately 9000 populations. We estimate to spend $100,000.00 to extend
our operation to serve the people.

Now, we would like to appeal to NGO, government and the generosily to cooperate with
us as partnership to strengthen our ability especially Financial , management , and

technology support to prove our operation to reach the goal.

We expects that you will give us the good feedback to us soon!

‘community pump station
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ANNEX 16: report on the meetings regarding the ruls of the
irrigation system

(translation realised by Tonkin)

Le 16 ao(t 2002 a 9h00, a la Pagode de Pneat, dans le villagébdé Por, dans la
commune de Sambour, district de Treang, provindakio, s’est tenue une réunion sur
linvestissement/commerceale la station de pompage de Kbal Por, avec la
participation/présidencele Mr Koy Sohuntheashef de la riziculture/irrigation de la
province et représentant du département provimtgalagriculture, sous la présidence
du chef de village ;
Avec la participation de :

- le chef, les assistants et les membres denfercme

- les chefs des villages

- les citoyens
Total : 66 personnes dont 19 femmes

Tout d’abord, Mr Sam Trin (chef de la commung)rasentda station de pompage de
Kbal Por. Il a déja sollicité de I'aide aupres di#édentes organisations pour réparer les
canaux et changer les pompes, mais n'a pas obtentpdnse positivar(éalisable). Il

y a pres d’'un mois, des personmed proposé de/ont vouléparer la station avant de
dire que ce projet était irréalisable. Récemmemtenirepreneur privé, Mr Sok Touch,
domicilié dans la ville de Takéo, a proposé d’itivetans la station de pompage.

Avec l'accord du conseil communal, leéunion a fixé les points suivants:
I'entrepreneur s’engage a :

= Installer 3 nouvelles pompes, d’'une puissance @ecB&vaux, pour un colt de
US $150 000,
= Les anciennes machines seromangées (mises de c6té)
= Restaurer leanal principal
» Le prix de la redevance sera proportionnel & aklypétrole
o Pour lirrigation directe, le montant est fixé a01@d00 riel/ha
o Pour lirrigation indirecte (utilisation d’'une mofmmpe) le montant de
la redevance sera de 110 000 riel
o Distribution au moment de la saison des pluies
La durée du contrat est de 15 ans
Reconstruirda station de pompage

Si, a la fin de ce contrat, I'entrepreneur ne rergibpas I'appel d'offre, il ne pourra
pas réclamer d’indemnités concernant les dépermaslg réparation et la restauration
des canaux et de la station de pompage, ni mémeneine les pompes.

Aprés la présentation de Mr Sam Trin, c’est au tteiMr Koy Sokunthea de discuter
avec les citoyens. Mr Koy Sokunthea a demandé amyems s'ils s’étaient mis
d’accord sur/étaient d’accord avda présentation du chef de commune. Les citoyens
ont ensuite discuté le prix de la redevance. Tegspoints ont été acceptés, sauf le
montant de la redevance qui pose un probléme aayetis. Selon eux, la plupart des
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rizieres sont loin du canal principal. Or I'entrepeur a fixé un prix uniqgue de 140 000
riel/ha, quelgue sola longueur de l'irrigation directe ou de I'irrigadn indirecte ( ?)
La discussion a duré 3 heures. Les citoyens ordgrereut des problémes pour le prix.
L’investisseur a décidé encore une fois que :
= Le montant de la redevance est de 150 000 rieBbayme irrigation directe
= Le montant de la redevance est de 110 000 rieBbayme irrigation indirecte
= Ce montant est valable pour une durée de 15elos que le prix du pétrole soit
plus ou moins éleveé ( ????fixe ou variable selqoribe de I'essence ??7?)
* Le remboursement des dommages causé par le disfomement de la machine
porte sur les dépenses pour la main d’ceuvre etdeences
= |l n'y a pas de remboursement des charges en catodenage causé par des
insectes.
La réunion s’est terminée a 12ha0ec l'accord/sous la décisiode I'entrepreneur,
dans un moment favorable

COMPTE RENDU DE REUNION (traduction réalisée pankKin)

Le 22 octobre 2002a 8h00, a la Pagode de por Ampel, dans le vilteg®or, dans la
commune de Sambour, s’est tenue une réunior’isMestissement/commerate la
station de pompage de Kbal Por, souslitaction/présidencale Mr Koy Sohunthea,
chef de la riziculturé Takéo.
Les participants :

- L’investisseur (ou les investisseurs ?)

- le chef du village

- les citoyens

Avant tout, Mr koy Sokunthea, I' (ou les) investigs(s) et les citoyens ont discuté de la
station de pompage de Kbal Por et ont pris lesgemgants suivants :

1) Les entrepreneur prennent I'engagement suivanindatant de la redevance
pour lirrigation du riz en début de saison desgdisera fixé & 150 000 riel par
hectareavec un niveau d’eau permanent du semis a la écolt

2) Le montant de la redevance est le méme quelqudasdiirée d’utilisation de
I'eau d’irrigation (méme prix que I'on s’arréte diguer a la récolte ou avant).

3) Si l'usager doit pomper I'eau du canal vers sa glcle montant de la
redevance est de 110 000 riel par hectare.

La réunion s'est achevée a 11h00, dans une situtimrable et de fraternité.
Vu et approuve :

Sam Trin (chef de Koy Sokunthea

L’'entrepreneur: commune)

Mr Sok touch
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Annex 18: functioning costs and receiptd

FUNCTIONING COSTS FOR YEAROO3

DURATION PRICE PER
(MONTH) | QUANTITY UNIT UNIT($) | TOTAL COST($)
3 600 kans (30L/kan) 12 7 200,00 (18000L/3mois)
Fuel
. 3 6 30 180,00
Qil
3 50,00
oxen grease
3 9 (3 people 300 900,00 (100$/mois/people)
during 3
months)
Manpowe
8 330,00
TOTAL
RECEIPTS FOR THE YEAR0O3
VILLAGE WET SEASON | DRY SEASON| IRRIGATED AREA | WATER FEEHA | TOTAL (RIEL) | TOTAL (US$)
265 264 64,4 110000/150000 8 372 000 2017
Kbal Po
273 305 71,0 150 000 10 650 000 2 566
O Po
. 249 301 50,6 150 000 7 590 000 1829
Tro peing
Pon Lot
b 269 254 60,0 110000/150000 9 000 000 2169
0
254 267 21,0 150 000 3150 000 759
Rovaong
329 195 22,5 150 000 3375000 813
Thnot Chum
1639 289,5 42 137 000 10 153
TOTAL

3 Information provided by the contractor
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FUNCTIONING COSTS FOR YEAR 2004

DURATION PRICE PER| TOTAL COST
(MONTH) | QUANTITY UNIT UNIT($) %)

Euel 3 600 Kans (30L/kan) 14 8400 (18000L/3mois)

oil 3 6 33 198

Oxen grease 3 60

rehabilitation 2 3 2 canals 2000

canals

concreting 3 5 bridges 1000

canal for bridge

3 2 people 300 600 (100%/mois/people)
manpower
TOTAL 12 258
RECEIPTS FOR THE YEAR004
VILLAGE WET SEASON| DRY SEASON | IRRIGATED AREA | WATER FEHHA | TOTAL (RIEL) | TOTAL (US$)

Kbal Pc 265 264 80 | 130000/170000 | 10 400 000 2 506
O Pc 273 305 103 | 130000/170000 | 13 390 000 3227
Tro peing Pon Lou 249 301 63 | 130000/170000 8 190 000 1973
Pc 269 254 63 | 130000/170000 8 190 000 1973
Rovaon 254 267 48 | 130000/170000 6 240 000 1504
Thnot Chum 329 195 55 | 130000/170000 7 150 000 1723
TOTAL 412 53 560 000 12 906
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1830RIEL/L

NUMBER OF KANS

OF FUEL DATE PUMPING SCHEDULE (30L/KAN) PRICE(RIEL) | PRICE(USS)
1st 29/05/2005 7HOO0 - 15H00 10 550 000 133
irrigation

30/05/2005 10H15-15H55 6 330 000 80
31/05/2005 6H40-12H00 5 275 000 66
01/06/2005 8H30-11H50 0 0
02/06/2005 6H30-11H50 13 715 000 172
03/06/2005 7HOO0 - 9H00 10 550 000 133
04/06/2005 7h30 -16H30 3 165 000 40
05/06/2005 7HO00-11H00 1 55 000 13
06/06/2005 7HO00- 22H05 14 770 000 186
07/06/2005 7HO00- 22H06 22 1210000 292
du 08 au 15 24/24 116 6 380 000 1537
juin
22/06/2005 31 1705 000 411
23/06/2005 7 385 000 93
23/06/2005 10 550 000 133
23/06/2005 13 715 000 172
24/06/2005 7 385 000 93
24/06/2005 5 275 000 66
24/06/2005 10 550 000 133
25/06/2005 7 385 000 93
25/06/2005 7 385 000 93
25/06/2005 7 385 000 93
25/06/2005 10 550 000 133
26/06/2005 10 550 000 133
26/06/2005 23 1265 000 305
26/06/2005 4 220 000 53
27/06/2005 9 495 000 119
27/06/2005 4 220 000 53
27/06/2005 11 605 000 146
TOTAL 375 20 625 000 4970

Table: pumping statement (done by the contractor)
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Annex 19: some photo of the
IS

Supply channel Pumping « téte morte
station

7 primaryCane

Sluices (N°4 and
on primary Canal&

Secondary
Cana

Irrigation with pump
(from tertiary canal to
guaternary)

Irrigation by
dike opening
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