
Water and its Many Issues
Methods and Cross-cutting Analysis

The Vietnam Academy of Social Sciences (VASS), the Agence Française de 
Développement  (AFD), the Institut de Recherche pour le Développement (IRD), the 
University of Nantes, the École française d’Extrême-Orient (ÉFEO) and the Agence 
Universitaire de la Francophonie (AUF) have decided to give their support to the 
Regional Social Sciences Summer University, referred to as “Tam Đảo Days”, in the 
framework of the 2010-2013 partnership agreement.

This partnership has the objectives of developing a multi-disciplinary training 
of excellence, creating a platform for debate, and attracting a wide academic and 
non-academic audience from across Southeast Asia.

This work contains a verbatim account of the presentations and debates from the 
plenary sessions and workshops that took place from 13th to 21th July 2012 in Hà Nội 
and in the Tam Đảo Hill station on the topic of “Water and its Many Issues”. Four main 
areas of re%ection are prioritised in the framework of the thematic workshops: sea, risks 
and governance; urban growth, social needs and water and sanitation service o&ers; 
'eld survey training in the framework of social and economic water management 
and a practical approach to agent-based modelling.  
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Conférences et séminaires
AFD’s Research Department organises a large number of seminars and conferences which 
provide a forum for exchanges of knowledge and experience between development 
aid actors: researchers, experts, political leaders, NGOs, companies... These events may 
address any of AFD’s !elds of operation. The Conférences et séminaires collection aims to 
provide readers concerned by these issues with the main outcomes and lessons-learned 
from this research.

In the same collection:

Quartiers informels d’un monde arabe en transition : ré"exions et perspectives pour 
l’action urbaine

L’économie informelle dans les pays en développement

Evaluation and its Discontents: Do We Learn from Experience in Development?

Social Di#erentiation and Inequalities – Methodological and Cross-cutting 
Approaches  to Questions of Gender and Ethnicity

Measure for Measure - How Well Do We Measure Development? – Proceedings of 
the 8th

Transitions Decreed, Transitions Experienced – Regional social sciences summer 
university “Tam Đảo Summer School Week”

Implementing Large-Scale Energy E$ciency Programs in Existing Buildings in China 
– Conference in Wuhan (China)

All our publications are available at http://recherche.afd.fr

[ Disclaimer ]
The analyses and conclusions presented in this document are the responsibility of the 
authors and do not necessarily re#ect the position of AFD or its partner institutions.

Anne PAUGAM

Alain HENRY



[     ]July 2013 / / © AFD

Ta
bl

e 
of

 C
on

te
nt

s

  A Historical Perspective of the Role of the Imperial then Colonial State
  (From the XIIth Century to the First Half of the XXth





[     ]July 2013 / / © AFD [     ]July 2013 / / © AFD

Foreword

Regional “Tam Đảo Summer School Week”: A Valuable training Platform

“Fonds de Solidarité 
Prioritaire en Sciences Sociales”

 

introducing future Vietnamese social scientists to the intellectual tools and know-how necessary 
to gain a rigourous knowledge of social reality and to provide them with the theoretical and 

works published in both French and Vietnamese. 

2010-2013: An Agreement for Partnership, Change on a Regional Scale 

Francophonie (AUF)
th

th

Les Journées de Tam Đảo. Stratégies de réduction de 
la pauvreté: approches méthodologiques et transversales
p. (Vietnamese version);

Les Journées de Tam Đảo, Nouvelles approches méthodologiques appliquées au 
développement

Les Journées de Tam Đảo, Nouvelles approches méthodologiques appliquées au 
développement
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This partnership aims to maintain the continuity of the Tam Đảo Summer School Week with 

methods and survey tools in the social sciences; reinforcing capacity for the analysis of 
economic and social changes; consolidating skills in methods for evaluating the impact of 

researchers and decision-makers; 

attract a wide academic and non-academic audience throughout Southeast Asia. 

this part of the programme is designed to be an introduction to the thematic workshops; 

end of the week to share and present the output of each workshop; 

researchers and participants from Southeast Asia. This regional expansion greatly reinforces 

An Annual Trilingual Scienti!c Production

Conférences et Séminaires
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“Water and its Many Issues, Methods and Cross-cutting Analysis” 

th th

introduced and developed issues linked to water from a methodological and cross-cutting 

“Prey Nup, A Community on Water”
plenary days wound up with a wrap-up session of what had been said.

th to 
th

th 
th

th 
century. The foundations for a modern and reasoned development of the delta were laid three 

forced withdrawal of the imperial and mandarinal powers in the hydrological domain to the 

the certainty of the superiority of the Western model over local technical know-how and the 

us underline the fact that the accompanying text proposed by Olivier concerning the policy 
th

agriculture in the Red River Delta linked to the evolution of the management methods of the 
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production over a period of twenty years; the liberalisation and normalisation policy promoted 

priority given to industrialisation and urbanisation.

 aimed to give a general overview of challenges for 
sustainable development and the preservation of the environment and to analyse the factors 

Southeast Asian peninsula.

the showing of the documentary “Prey Nup, a Community on Water” – French version with 

Users (CPU) and the local authorities.

The documentary is built around an evaluation/capitalisation approach. The use of audiovisual 

to go from centralised authoritative management to a participative one. The commentaries of 

 Constraints of a technical nature have not allowed us to edit the text that was accompanied by many illustrations 
provided by the author; the editor sincerely apologises for this.
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merchant navy and sailors.

an economist at the IRD.

services is rapidly increasing everywhere. Pro-poor policies for the generalisation of access 

to pay connection costs and/or the bill for water consumed. The problematic of needs and 

The use of these methods has been developed over the last twenty years in a growing number 

carrying out of in silico
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the scale of a water catchment area; occupation and use of land and its incidence on resources; 

and exchanges with a critical conclusion.

th th in the framework of thematic 

legal issues regarding the exploitation of maritime space and resources through the research 

uses of maritime space. The trainees are introduced to the Tralin game that allows a simulation 
of competition in a network of regular sea routes in the form of practical work carried out in sub-
groups; role-play is also organised following the model of a general assembly of the International 

and sanitation sector in developing countries (example of the AFD) and a presentation about 
the diverse modes of governance in the water sector in the urban milieu (case studies in Africa 

which grouped together a broad spectrum of development and research stakeholders 

The workshop “Social and Economic Water Management” had a twofold aim of introducing tools 
and survey methods in socio-economy and anthropology and applying them on a real time 
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a multi-scalar approach from village to district (Olivier Tessier); water usage and developments 

results were exploited by having each group interact in order to familiarise the trainees with a 
cumulative approach.

c.f
gama-platform.googlecode.com) and a tutorial built upon a role-playing game about water 

c.f
waghistory/home). The aim was to allow the trainees to discover agent-based modelling 

against a backdrop of the coupling of heterogeneous data (environmental and social) that allow 
us to create multiple scenarios.

Principal characteristics of the thematic workshops of the JTD 2012

Workshops Scale / Level 
of Analysis

Disciplines Tools / Methods

-1- 
Sea, Risks and 
Governance

National, regional, 
international scales Economy, law Case studies, 

comparative approach 

-2- 
Urban Growth, Social 

Needs and Service 
O!ers in Water and 

Sanitation

Macro, meso and micro 
scale

Economy,
socio-economy, 

development

Case studies, 
household surveys

-3- 
Training for Field 

Surveys. Economic and 
Social Management 

of Water

Local scale: communes 
and villages.

Unit of analysis: 
surveys of households 

and individuals 

Economy, history, 
socio-anthropology, 

socio-economy
Qualitative interviews

-4- 
Practical Approach to 

Agent-based Modelling

Regional scale (water 
catchment area, delta)
Institutions, individuals

Computer science, 
modelling, 

geographical 
information sciences

Agent-based model, 
GAMA

http://sites.google.com/site/waghistory/home
http://sites.google.com/site/waghistory/home
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to allow all participants to use the most open as possible approaches and tools. This wish to 
provide an interdisciplinary view by adopting a cross-cutting approach became clear on the last 

st

Pro#le of the Trainees

dynamic and a relevant pedagogical approach during the workshops at Tam Đảo.

Research (VASS); Institute of Anthropology (VASS); Institute of Sociology (VASS); Institute 
of Population and Societies (VASS); Institute of Research and Cultures (VASS); Institute of 
Philosophy; École normale

Ecole Supérieure

Ecole supérieure of Culture Arts and Tourism 
Ecole polytechnique 
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Agence 
Universitaire de la Francophonie;

th th

Stéphane Lagrée
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Opening Remarks
Vice-President of the VASS, Director of the Graduate Academy 
of Social Sciences

Director, AFD, Việt Nam
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Representative of the EFEO in Việt Nam

Representative of the IRD in Việt Nam

University Professor, Head of the mission of the University 
of Nantes in Việt Nam and Southeast Asia

Director, Asia-Paci!c, AUF





[     ]July 2013 / / © AFD

Honoured guests, Ladies and Gentlemen, 
lecturers and representatives of the French 
and Vietnamese research institutes and 
establishments,
Dear Participants,

In the name of the VASS and its training 

Agence 
Française de Développement Institut de 
Recherche pour le Développement École 
française d’Extrême-Orient and the University 

the cooperation that has been established 
has been marked by the sending of experts 
and lecturers to Tam Đảo in the framework of 
both the plenary sessions and the thematic 
workshops. This dimension truly enhances 
the sharing of experiences with both the 
Vietnamese trainees and those from other 

Thailand.

enhanced  by these trilingual publications 

concrete result of Franco-Vietnamese 

and research. This model of cooperation 
is particularly appreciated by French and 
Vietnamese social sciences as it allows us 
to make our contribution to academic 
excellence. What are the principal assets of 
this summer school? 

– The themes developed on a yearly basis 
bring some answers to the big regional and 
international issues concerning Southeast 
Asia;

– The format is adapted to favour its multi-
disciplinary aspect and cross-cutting 
analysis;

– Each edition results in an academic trilingual 
publication that is published shortly after;

number of applications received. 

“Water and its Many 
Issues, Methods and Cross-cutting Analysis”. 

sanitation; the protection and sharing of 

and the reduction of public health risks; food 

Opening Remarks by

Vice-President of the VASS, Director of the 
Graduate Academy of Social Sciences
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concerning cross-border cooperation. 

gathered together about ninety Vietnamese 
and foreign trainees. The VASS welcomes all 

Sciences;  those from the Royal University 

the Institute of Technologies in Cambodia 
and those from the Thai universities 
Ubon Ratchanthani and Chulalongkorn. 

attached to multiple structures present in 

We expect an active and serious participation 

sessions and in the workshops and also in the 

I would like to thank our French partners for 

naturally the Francophone cooperation cell at 

regional programme.

I wish the Tam Đảo Social Sciences Summer 

Thank you.
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Dear Vice-President of the Việt Nam Academy 
of Social Sciences, dear teachers, trainees, 
colleagues and friends,

time in this sixth edition of the Tam Đảo 

which is also referred to as “Tam Đảo Summer 
Journées de Tam Đảo

shows all the signs of being a continuing 

constitute an intensive training period for 

Thailand – where they are taught by 
experienced academics. I should also like to 
emphasise the regional dimension of this 

based upon both practical and theoretical 

AUF and the AFD.

“Water and its Many Issues” 
is  a key issue which has been the topic 

th World Water Forum 

th th

participants who  re#ected upon “Time for 

“Our Thirsty World”
th of May at 

l’Espace

mysterious and fascinating world of fresh 

seldom seen. As well as revealing some of 

this documentary allows those who are 
engaged in the cause and who innovate to 

to stop polluting it.

of course for the activities of the AFD in this 
region. As far as the theme of your research 

following several national and regional 

Opening Remarks by

Director, AFD, Việt Nam
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- The integrated water resources 
management through the promotion of 

River;
- The development of irrigation in agriculture;
- Hydroelectric production;
- Access to drinking water for urban and rural 

populations;
- Health care preventing risks of water borne 

diseases;
- Management of the risks linked to climate 

against the risk of #ooding and natural 
disasters;

- The anticipation of con#ict risks concerning 
access to water;

themselves to the framework of the 

in order to halve the percentage of the 
population without permanent access to 
drinking water and sanitation.

via

of water and sanitation which represent 

distribution and control of water. The agency 
also supports a programme for the extension 

and improvement of the drinking water 
network in the towns and cities of the Mekong 

Direction Générale du Trésor

and sanitation in diverse cities and provinces 

sector or research and development 

is raising new challenges. Climate change is 

balance.

allow us to take into account all the strategic 
and operational dimensions that characterise 

aid policy in this sector.

Thank you.
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I am very happy to be participating in this sixth 

event has become a key event of Franco-
Vietnamese social sciences cooperation to 
the point that its reputation has gone beyond 

participants from other countries in the 

to say a few words about the latter.

became the capital of Indochina – at number 

home to the Institute of Social Sciences 

after an interruption of more than three 

framework of three collections (Bibliothèque 
vietnamienne, Documents pour servir à 

l’histoire de l’Asie and Pistes d’histoire) and a 
special issue series (twenty-three works and 
seven electronic editions). The team of three 
tenured researchers (two historians and one 

the preservation of tangible and intangible 

of religions and beliefs). 

This dichotomy is re#ected in the range 

last twenty or so years and the diversity of 

over the years. Without drawing up an 

the Preservation of the Heritage of the Thăng-

Opening Remarks by
 Olivier Tessier

Representative of the EFEO in Việt Nam
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- « Programme Village »
disciplinary programme participating in the 
renewal of the classical approach adopted 
by Vietnamese rural studies;

- Cooperation with the Chăm Sculpture 
Museum in Đà Nẵng

framework of FSP museum studies;
«  Appui à la recherche sur 

les enjeux de la transition économique et 
sociale du Việt Nam  »
Vietnamese development and guidance in 

« Programme conservatoire 
des pétroglyphes de Sapa et histoire du haut 
"euve Rouge  »
and study of the engraved rocks of Sapa; 
documenting and study of ancient 

«  Technique du Peuple Annamite  »

translation into romanised Vietnamese of 

- «  Publication de l’inventaire et du corpus 
intégral des inscriptions sur stèles du 
Việt  Nam  »

studies for the digitalisation and publication 

- Publication of the complete version of 
« Géographie descriptive de l’empereur Đồng 
Khánh  »

French-English text);

Bulletin des Amis du vieux Huế

- « Documents pour servir à l’histoire de l’Asie »
digitilisation and electronic re-edition of 
old and rare Vietnamese periodicals. Up to 

Tri 
Tân; Thanh-Nghị; Sử Địa (Saigon); Văn Sử Địa 

Đại Học Sư Phạm

- Programme « Les Marches du Royaume 
du  Đại-Việt ». A study of cultural 
relationships  and of the transformations 
of societies and space. History and 
anthropology of the eastern side of the 
peninsula (XVth - XXth centuries); 

- « Projet archéologique et historique: fouilles 
de la cité impériale de Thăng-Long (Hà Nội) ». 
Heritage conservation and development 
support of the excavated site;

« Édition et préservation du patrimoine 
écrit et photographique  ». Preservation 
and re-edition of old documents and rare 
periodicals. Publication of research tools 
and guides;

« Histoire et patrimoine de la région 
centrale du Vietnam: étude de la muraille de 
Quảng Ngãi - Bình Định »

anthropology;
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« Le Việt Nam, une société de l’eau ». 
Anthropological and historical study about 
State/peasantry relationships examined 
through the prism of hydraulics (XVIIIth-XXth 
centuries).

The reorganisation of the EFEO in Việt Nam

will then only have one tenured member of 

necessary to introduce to you…

Minh City for two years. The EFEO will share 

« Comprendre 
la culture et l’environnement du Sud Việt 
Nam: perspectives historiques, approches 
contemporaines  »
multi-disciplinary analysis of State/peasantry 

from the standpoint of water management 

Mekong Delta.

What are the existing links between 
the JTD and the EFEO in Việt Nam?

and managed for one and a half years the 
«  Appui à la recherche sur les 

enjeux de  la transition économique et sociale 
au Vietnam  », which was itself at the source 

via its steering committee and contributes 

implicated in the activities and guidance 

has been co-organising and facilitating the 
« Atelier sur les méthodes d’enquêtes en socio-
anthropologie »

and in the region inspires new initiatives and 

development of social sciences and a better 
understanding of both past and present 
Southeast Asian societies.
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Dear Vice-President of the Việt Nam Academy 
of Social Sciences, dear colleagues and 
participants, Ladies and Gentlemen,

The IRD and its partners have been involved 
in this social sciences summer school since 

researchers and post-graduate students in 
this domain.

This partnership between French institutes 

been maintained thanks to the continuing 

converges with the wishes of the IRD and 
the Agence inter-établissements de recherche 
(AIRD) to involve even more their partners 

to the partnership. It is in this spirit that the 
IRD is now asking its partners to sign a charter 

and it is a pleasure for me to remind you that 

This training event aims to transfer 
an approach  both to research and 

methodologies  that will be useful to the 

the public policies which aim to reply to 
the development stakes. This transfer of 
knowledge and competences is at the heart 

The inter-disciplinary approach to the 
themes and methods that is favoured by the 

event helps with the development and 

which also corresponds with the missions 
that the IRD has set itself.

“Water and its Many 
Issues”

contract. Among which we may mention 

excellent opportunity to remind you of the 

in this domain and to clarify how they are 

Opening Remarks by

Representative of the IRD in Việt Nam



[     ]July 2013 / / © AFD

research into issues linked to water in the 
context of climate change and the increase in 
pressure from humans. As far as continental 

its partners study particularly the water 

IRD and its partners are interested concern 
the interactions between the ocean and the 
climate; hydro-dynamism and the transport 
of particles and pollutants; the biological 

linked to development is thus a domain 

reminded  during certain presentations in 

one only needs to remember that the 
fresh water which annually circulates in 

three meters over the whole surface of the 

structured the landscape of the deltas. More 

approaching the problem on a regional scale. 

which have led to the creation of more than 

large contribution to the national economy. 

particularly by its incidence on the sea level 
and the water cycle.

This will result in the salinisation of low-lying 

the wet season in the central part of the 

less rainfall during the dry season. There will 
be more typhoons because of the increase in 

big impact on water resources.

The IRD has studied the hydrology of the 

governance of the waters in the Red River 

the face of agricultural practices on sloping 

are carrying out research with their partners 

the ocean habitat by studying the currents of 
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are greatly exploited. 

themes linked to the multiple uses of water. 

activities within a regional priority programme 
should reinforce this investment into water-

axes being coastal waters and the regional 

very involved in university teaching in this 

oceanography and the corresponding 
research department.

This rapid glimpse at things shows that the 

University in social sciences devoted to 
“Water and its Many Issues” is closely linked to 

I wish you all lively debates and fruitful 
th edition of “Tam Đảo 

Summer School Week” and thank you all for 
your attention.
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Dear Presidents, Directors, doctoral students 
and colleagues,

I am once again honoured to be participating 

edition of the regional summer school in 
social sciences also referred to as “Tam Đảo 

Journées de 
Tam Đảo

sincerely; I also do so on a personal level.

are very happy to be present today for this 
th edition. The new management team 

of our university wished to continue our 

willingness to pursue this cooperation. We 
esteem that this type of work is positive for the 

the Southeast Asia region.

the “Doctoriales”

In the framework of its international 

programmes; certain departments of the 

strategy is limited by our human resources 

not increase much. 

Opening Remarks by

University Professor
Head of the mission of the University of 
Nantes in Việt Nam and Southeast Asia
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It is also as a teacher-researcher interested 
in maritime economy that I am especially 
happy to be participating in this cooperation. 

as a natural resource that it is necessary 
to manage  and as the natural element in 

is evidently fundamental. What is the best 

towards the retailers or transformation 

product for which supply and demand 
considerations can be applied and for which 

management analysis may be used.

link with the evolution of the international 

forgetting that the cost of a merchant vessel 

agreement and create situations of imperfect 

forward to some fruitful debates in which 

role.

return here once again.

me thank you once again. I am both happy 
and honoured to be among you and with 

wish all the participants both good health 
and success.
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Dear Vice-President of the Việt Nam Academy 
of Social Sciences, dear colleagues and friends,

The Agence Universitaire de la Francophonie

happy and proud to have been associated for 
some years with this regional social sciences 

numerous partners and allows every year 

together for ten or so days both in the lecture 
theatre and in workshops.

this is an event which concerns a part of 
the world that has historic relations with the 
French language.

the French language are neither complex 

image of the task that is being permanently 
Journées de 

Tam Đảo
one of the languages for our exchanges as 

disseminated.

French does not only represent a means of 

way of modeling and conceiving the world. It 

and know-how disseminated by a large part 
of the teachers and researchers who have 
either come from or originated from several 

participate in the work being undertaken. 

synonymous with success in Southeast Asia.

pay tribute to the great commitment of the 
French and French-speaking institutions 
present at these Days. I am thinking here of 

believe in this summer university because it 
meets several needs.

have gradually become an important part of 

is above all because they meet a great need 

knowledge sharing and for exchanges about 
common problems.

Opening Remarks by

Director, Asia-Paci!c, AUF
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on to become in their countries important 
players in a more reasoned and harmonious 
development.

The chosen themes – water this year – 

that the organisers remain attentive to the 
needs and preoccupations of the region.

in the creation of a veritable network of 

university lecturers in social sciences. If the 

important foundation stone.

this initiative.

The chosen form of this summer university 
seems to me to be of particular interest 

type of exchange to the more formal seminars 

students are used to. It is also another 
type of interaction with the organisation 

exchange of opinions and a real interactivity 
in an interesting system of multilingualism.

I only want you to remember these key 
words that for us sum up all the interest of 

Francophonie rid of all hang-
ups and an attempt to meet the needs of 

applaud here.

Academy of Social Sciences without whom 
this beautiful adventure would not have been 
possible.

Thank you for your attention and let me wish 
you all many fruitful debates.
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Source : Tomorrow Media.

Limits of provinces
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Plenary Sessions
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A Historical Perspective of 
the Role of the Imperial then 

Colonial State
(From the XIIth Century to the 
First Half of the XXth Century)

Olivier Tessier, EFEO

The history of the development of the Red 
River Delta and the presence there of humans 
is closely linked to the history of water 

which shaped history through a long process 
of aggradations. The central preoccupation 
of protecting oneself from the violent rise 
of rivers by erecting dykes is a constant part 

which has played a role in the structuring 
of relationships between the State and the 

production constituted the greatest source 
of income for the Imperial State through 
the taxing of (inscribed) peasants and land. 
It was thus necessary to work for centuries 

to the very existence of the Imperial State in 
a region that was characterised by chronic 
agricultural uncertainties and the threat of 

followed by the risk of river swelling and 

of the tenth-month harvest. All this resulted 
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a huge #ood plain whose evolution had 
been paralysed for a long time because of 
man. The containment of the principal river 

that the natural #ooding of the plains would 
have progressively #attened if the rivers had 
not been contained by an ever-increasing 
network of dykes.

The aim of this presentation is to provide 
a few historical landmarks concerning the 
hydrological policy implemented by the 

the country from the XIIth

myself on a study of imperial annals. This 
vision from “above” – as it is that of a central 

1.1.1. An Overview of the 
Geomorphologic and Hydrographic 
Characteristics of the Red River 
Delta

Some data concerning the whole of the delta 
will allow you to better understand the issues.

The Red River Delta forms a huge #ood plain 

whose base runs along the Sea of the East 

the delta is characterised by a non-negligible 
general slope (northwest/southwest) of ten 
to twelve metres and by a certain number of 
topographical features.

The Immense Alluvial Plain of the Red River Delta 

Sources: Author’s construction from Google 2007 (http://maps.google.com/).

Map 2
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It stems from the meeting of three rivers 

stems from the Red River and swells its #ow. 

again receives waters from the Red River by 

has an average swell that is largely contained 
by dykes.

Rainfall and River Flow in the Red River Delta 

Sources: National Water Resources Council (2003), “Vietnam Water Resources Atlas”.

1Figure

The Red River system seems to be the very 
opposite of the preceding system. The Red 

River) is alimented by a large catchment area 

and at the origin of the devastating #ooding 

it has also been the principal constructing 

sediment deposited over the centuries of 
which the thickness of the accumulated 
layer measures twenty or thirty metres in 
places. Its sediment load is estimated to be 

places the Red River in 8th

although it has not the #ow of a great river 

colouration stemming from the deep red clay 
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a rigorously northwest/southeast direction leaving it virtually perched above the plain. 
However it is prevented from spilling over in 
normal periods by the dykes surrounding it. 

From the beginning of the summer high-

rises and can reach ten metres in a few days.

A Temperamental River with Violent and 
Unpredictable Swelling

Photo credits: Olivier Tessier.

Photos 1, 2 and 3

characterised by being higher than the rest 

created by the Red River on both sides of 

permanently occupied by ponds;
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are characterised by being less elevated but 

elevations;

are at a much lower altitude (from 

without riverbank elevations. The low-
lying character of this region is particularly 

arroyos take up more space than the land;
- The lowlands of the south form a region 

whose characteristics are similar to the 

continue almost to its mouth;

of the delta to Hải Phòng. It is formed by 
a succession of ripples of an altitude of 

depressions. 
- The salt marshes are the result of the 

from the sea some very low and #at land 
by taking advantage of the Red River 
aggradations. This is why the salt marshes 
are not located in the south of the delta. 

the sea walls constitute a last rampart 
against the sea.

talises the delta into hydrological units 

of irrigation water from the river and on the 
other for the evacuation of surplus rainwater 

is thus divided into thirty primary polders 

compartmentalised hydrological systems 
that it is imperative to drain throughout the 
rainy season. 

A Few Figures about the Red River Delta 

René Dumont and the geographer Pierre 

the main reason being the remarkable human 

which represented an average density of 
. René  Dumont saw here a 

“[…] the excessive 
density of the population is an evil without a 
cure. […] These farmers are already taking from 
the soil the maximum of what it can give; the 
hydrological works and technical upheavals 
cannot raise production to the point where it 
can change living conditions [chronic poverty].” 

phenomenon accelerated during the colonial 
period in order to meet the centralising 
demands of the powers in place and satisfy 
the needs of the colonial apparatus.

supposed over-population of the Red River 
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Delta was seen in terms of agricultural 
potential. Rice growing occupied a 
preponderant position in the food production 
systems and was a real hub of economic and 
social development centred on domestic 

obtained one or two harvests depending on 

Rice growing determined the irrigation and 

monsoon or tenth-month rice that could be 

are easily irrigated in winter but #oodable in 

lands allowed a yearly double rice crop of 
which the harvest of each crop depended 

and even droughts). At the beginning of the 

hectares. Calculated in terms of a grain/

whose transformation into edible white rice 

diet of one adult.

of the most populous areas of the world in a 

twelve provinces.

If the economic and social crisis which should 
have resulted from this increased pressure 

adopted by the young Democratic Republic 

hydrological agriculture and the adoption of 
“green revolution” principles (introduction of 
new varieties of rice with high potential yield).
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 Human Occupation of the Red River Delta: 
A Pattern of Villages

Photo credits: EFEO photo archives (Paris).

Photos 4, 5, 6 and 7

human occupation of the delta by the 

if they had been placed there by an invisible 

advantage of the slightest elevation. The 
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a SPOT satellite image of the province of 

for the implantation of villages. On the other 

isolated as a result of being connected in a 
network and the urbanisation dynamic along 

1.1.2. Mastering Water: A Priority 
throughout the Centuries (XIIth - 
XVIIIth Centuries)

The Progressive Installation of a Strong 
Network of Dykes

The colonisation of the Red River Delta and its 

when the Central State and its administration 
organised the construction of dykes.

and maintenance of dykes was the direct 
prerogative of the Emperor. The celestial 

demands in return the benevolent protection 

This political and symbolical dimension was 

of Nam Giao, a form of heavenly worship 
where “the Emperor seems to have established 
himself as the designated representative of his 
people: in the name of all, he prostrates himself, 

Extract of Bắc Ninh Province (SPOT, 2003)

Sources: Author’s construction from Google 2007 (http://maps.google.com/).

Photo 8
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makes an o#ering, gives thanks and asks for 
help”.

the disapprobation of the Heavens regarding 

each year at the moment of the “opening 
of the furrow” ceremony (le tich dien or le 
ha dien)

population and the harvests also imposed on 
the Emperor the duty to directly intervene on 

the countryside from #ooding.

of the XIth century and is recorded in the 
“In the year Mau Ti, the eighth year 

in the Hôi-phong period, the King Nhon Tôn of 
the Ly Dynasty (1099)… in the tenth month, a 
dyke was erected on the bank of the river, in the 
Co Xá  village”

out that the Red River can be particularly 
violent.

The Terrible Anger of the Red River  

Photo credits: EFEO photo archives (Paris).

Photos 9, 10, 11 and 12
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not necessarily signify that dykes had not 

presence of protection works has been 

Christian era and is thought to have resulted 
from a technological borrowing from China. 

“As soon as the 
inhabitants of the Delta (Red River) stopped 
living from !shing, from the moment there 
were too many of them to exclusively exploit the 
highlands and the the river bank mounds, they 
found themselves obliged to build dykes” 

by the authors who have carried out research 
into the origins of the dykes is that they 

to thwart late summer river swelling or spring 

became generalised and the small dykes 

unresolved is that of the role of the State in its 
interventionist capacity. As far as this essential 

work Le Despotisme Orientale has been the 

has managed to remind us that the mastering 
and control of water inevitably generates 
power struggles between the central power 
and peasant societies.

And de facto, it was from the XIIIth

that is to say from the establishment of the 

foundations of an essentially military and 

the imperial annals speak of the realisation of 
great hydrological works and gradually reveal 
the beginnings of a specialised military and 
administrative organisation. Following the 
#oods provoked by the heavy river swelling 

event which by inference highlights that the 
containment of the Red River was already in 

 Đại Việt Sử Ký
“Reign of Trần Thái Tôn (1225-1258). Period 
Thiên ứng chính bình […] Seventeenth year of 
the same period, 3rd month, cyclical year Mậu 
thân (April 1248): the construction of the Đỉnh 
Nhĩ dam began. All the provinces received the 
order to participate in the construction of a 
dyke running from the source (of the Red River) 
to the seacoast. Its aim was to make "ooding 
impossible. The King appointed a director 
general and a vice-director of works for the 
containment of the river. Wherever the dyke 
ran, the surface area of the covered rice !elds 
was measured and the people were !nancially 
compensated for the loss. This dyke was named 
Đỉnh Nhĩ.”

Faced with such a huge task to accomplish 
–  the complete containment of the Red 

provincial direction and put an easily 

“Fifth year of the Nguyên Phương period in the 
reign of the same Emperor […] 4th month (May 
1255): the King delegated in each province a 
military mandarin to take on the post of director 
general of works for the dykes of that province. 
Every year, at the end of the agricultural season, 
the army was employed to build dykes and dig 
canals so that there would no longer be any 
fear of "oods or droughts.”
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consented in the XIIIth and XIVth

does not register in a comprehensive plan 
of delta development and called upon 

ramparts thus created and their connection 

containing medium intensity swelling of the 

reports concerning dykes being washed 

construction of new works testify.

Consultation of the Đại Việt sử ký toàn thư, the 

of the hydrological threat that permanently 

succinctly learn that in the seventh month of 

th day of 

such that the waters carried away the debris 

submerged and people had to move about 

through the south gate and many inhabitants 

In the XVth

appeasement and peace with China and the 

had led the country with the support of a 
mandarin system present in the furthest 

hydrological development and protection 
against #ooding.

The great agrarian policy initiated by the 

repair of the dams and roads throughout the 
country and created new mandarin posts 
for agricultural encouragement (khuyến 
nông) and for the responsibility of dykes and 
roads. This marked determination continued 

th century and 
concerned not only the construction and 

“to erect dykes 
along the Tô Lịch River from the Trát bridge to the 
Cống River in order to protect the rice !elds from 
"ooding, and to dig a canal from the village of 
Yên Phúc to the commune of Thượng Phúc to 
irrigate the rice !elds. The King gave his consent.”
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This wish to rationalise and systematise 
the maintenance and reinforcement of the 

Box 1

“Art. 181: Dyke restoration work must have begun before the tenth day of the !rst month, 
the date at which all the inhabitants of the villages located in the zone protected by the 
dykes must go to the part of the dyke they have been assigned to restore. This work must 
be done within a period of two months; on the tenth day of the third month this work 
must be !nished. When it is a question of the construction of a new dyke, a period of three 
months will be accorded for the execution of the work. Quan lộ [mandarins] must make 
every e#ort to continually survey the works, and the work inspectors and directors must 
continually make every e#ort to ensure the swift completion of the works […]”.

A Rationalised and Codi#ed Containment

speaking about the issue of hydrological 
development are often highly tenuous. 

At the beginning of the XVIIIth

Cương Mục 
documents the “order to repair the Nhị River 
[Red River] dykes: the Nhị River over"owing every 
year, the dykes were in a very bad state in many 
places. The two services of the Government 
and the Administration (trấn thừ) were then 
commanded to direct the workers to carry out 
repairs according to needs in the interest of the 
farmers”

modify the organisation of dyke reparation 
by sending mandarins from the capital to 
supervise the works.

“The tasks 
were subsequently increased, but the "ood 
damage could not be avoided”

Cương 
Mục
and only speak about repair work and not 
about new constructions.

This situation contrasts with the references 
to droughts and #ooding synonymous 

each other throughout this same period 

picture of a weaker and impotent State than 

the 
waters swelled because of the typhoon, the River 
Nhị came out of its bed [also called Phú Lương, 
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that is to say the Red River]; many rice !elds 
were damaged or lost in the northwest sub-
prefectures [huyện]”.

delegated to provincial mandarins only. Of 

the State had to once again take on the role 

government having fallen into complete 

Irrigation and Drainage: Powerlessness of 
the Imperial State

Regarding the other aspect of water mastery 
–  irrigation  – documented sources are rarer 

to the constant preoccupation of successive 
dynasties concerning the problem of drought 

power had been attempting to intervene in 
this domain since the XVth

be noted that these initiatives did not bring 

infrastructure in direct contact with the rivers 
was realised before the XIXth century. It must 
be said that at this period the problem that 
needed to be resolved was formidable.

The supply of water to the lands was possible 
because of the proximity of the low-lying 
lands that form a network of ponds and 

whole of the delta. “We are in a delta, a slightly 
sloping aggradations zone of very low altitude. 
The reduced river "ow during the dry season 
allows an upwelling of seawater at high tide, 
this acts as a block on the "ow of fresh water 
and thus raises the water levels in the rivers” 
(Gourou, 1936).

which they manœuvre in order to let water 
penetrate when the swell enters into the river 

provoking a rise in the river water level.

principally concern ponds and small arroyos 
in order to extend the ephemeral life of these 

communes in the middle of the XVIIIth century.
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Box 2

The two communes of Thời Ủng and Chu Lũng carried out irrigation work to secure the 
lives of the population. In the year Đinh Mão (1747), ramparts were erected and trenches 
dug, in the year Quý Dậu (1753), an irrigation canal was dug and in the year Mậu Dần 
(1758), arable land was brought for the renovation of the temple. To date, the mandarins 
of the two communes have carried out survey work, 99 trượng [1 trượng = ten Vietnamese 
yards = 4 metres] of ramparts and trenches have been created, 581  trượng [about: 
2.32 km] of canal have been dug, the temple covers a perimeter of 61 trượng and 6 thước 
(61 trượng and 6 thước (Vietnamese yards). […] Overall, the total amount of donations 
is 1 010 quan tiền sử, 148 people have donated their land for the construction of the 
canal. To give thanks to those who have donated land and money, the two communes 
have erected a stele on which their names are engraved and have decided to be eternally 
grateful to them.”

Local Initiative

“At the same time as these local initiatives, the 
imperial power issued a series of decrees inciting 
the population to erect small dykes, dig reservoirs 
and clean out canals and arroyos in order to 
increase available resources and facilitate !fth-
month harvests and, eventually, be able to plant 
quick-growing rice to replace ordinary rice for 
the tenth-month harvest destroyed by dyke 
bursts”

XVth

well as the contours of the ground where 
there are elevated riverbanks and natural 

water extracting systems to draw the water 
from the rivers in the dry season. In his study 

this point and noted that although some 
texts and decrees urge the mandarins and 
the population to “build machines to carry 

existence. Might they have been small pedal 
norias that could be seen at this period in 
certain provinces of the delta?

principal possible recourse was heavenly. 
Many passages of the Cương Mục  are 

to be pious gestures of reparation in the face 

to be the reason for the natural disasters 

river divinities in order to soften their anger 
and invite them to trigger the much awaited 

“The drought having 
continued from spring to summer time, the King 
himself conducted a religious ceremony to pray 
for rain. In the month of June it rained”; or again 

 “In the 
month of April, it is summer. Drought. The King 
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makes sacri!ces to the gods to pray for rain. He 
freed prisoners.”

accords partial or total tax exemptions and 
distributes rice from the royal reserve among 
the poorest population in order to in some 

in periods of drought.

Traditional Irrigation Systems

Sources: Olivier Tessier and Philippe Le Failler (2009),  by Henri OGER, revised and expanded, trilingual re-
edition (ed.), nxb Nhã Nam, Hà Nội, 2 volumes (plates: 700 p.; introduction: 271 p.).

Photo 13
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construction of gravity-fed networks. Every 
farmer was responsible for the supply of his 

owner having priority over the other villagers 

water was then either directly poured into 

and which are still used today for reasons that 
will be explained later.

The tripod bailer (cái gầu song), which is made 

position ten centimetres or so above the 

the operator begins a pendulum movement 
that he halts at the moment the bailer 
reaches its discharge point. The water is then 
propelled by its own force and runs into the 

Traditional Irrigation Systems

Photo credits: EFEO photo archives (Paris).

Photos 14, 15 and 16
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plot or canal. The tripod bailer can be used for 

(cái gầu 
giai), is used for surfaces at an elevation of 

of plaited bamboo to which two ropes are 

The operators necessary for its manipulation 
let the basket fall into the water by leaning 
forwards with outstretched arms; then they 

the upper rope. Once the basket has reached 

rope thus toppling the basket and pouring 
out its contents. For land at an elevation of 

proceed in several stages to attain the rice 

it is easy to understand why water theft 
regularly occurred and became a source 

particularly during periods of drought. 

up a breach with a spade in the small dyke 

less than the two previous methods. The 
(cái gầu kèo). This is a 

simple container made from woven bamboo 

instrument towards himself and the water 
mounts the wall and #ows over as soon as it 
reaches the top of the dyke. Although very 

de facto 
reserved for the wealthier farmers owing to 
its complexity and high price.

the Red River Delta at the beginning of the 
XXth century with those which appeared in a 

le Keng 
tche t’ou,

adaptations and improvements have been 

counterweight system had been replaced by 
a bamboo tripod.

1.1.3. The Nguyễn Dynasty: 
A Global and Innovative Vision of 
Hydrological Development

particular attention to the socio-economic 

had been bled dry after several decades of 
war and desolation. To make their power 

mark as great builders by undertaking the 
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strong citadels built in the same manner as 

to put down peasant revolts. Here is one 

XIXth

of an absolute monarchy allowed the 

the increased control of the populations by 
a largely corrupt bureaucratic and mandarin 
apparatus aroused growing peasant 

thousands of poor peasants and resisted 
the regular forces in the coastal region of 

of Chinese hordes #eeing the repression 

Towards a Generalised Containment of the 
Red River Delta

works that principally aimed at controlling 

length of the principal dykes in the Red River 

say that the network of dykes was nearly as 
dense as that which he could observe at the 
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dyke administration and created a central 
specialised service under the authority of the 
court mandarin “quan Đê chính ở Bắc thành”. 

regulation in eight articles that dealt with 

the protection of the works and the planning 
of future constructions associated with the 
evaluation of their cost. 

These regulations established a dyke typology 

height and density of compaction.

code lays down strict sanctions that even 
include capital punishment for any person 
found guilty of “Clandestinely breaching the 
river dykes – Art. 395” and “Not intervening at 
the  right time  to repair the dykes  – Art. 396   
this last article contains the principal elements 

Map of Dykes  (supposed date: 1905)

 Sources: Gauthier (1931).

Map 3

“Those who clandestinely pierce river dykes (built by the State) will be punished by 100 lashes; those 
who clandestinely pierce dykes or pond levees (privately owned) will receive eighty lashes […].” “Whenever the 
river dykes have not been (built and) repaired (before accidents occur) or (although repaired), they have been repaired at 
the wrong moment, the civil servants and employees responsible for the general direction of the service will receive !fty 
lashes […]”



[     ] July 2013 / / © AFD

In spite of this package of measures aiming at 
a rationalisation of the human and technical 

#ooding happened every year during the 

Đại Nam Thực Lục established a 
disaster inventory of the more or less serious 
disasters triggered by the violence of #ooding 

giving emergency aid in money and rice to 
the victims and partial or total exemption 
from taxes.

“Bắc Thành su#ered from serious 
"ooding, the dykes burst in the three provinces 
of Sơn Tây, Sơn Nam, Nam Định, houses and 
rice !elds were submerged, several people 
were drowned. The city dignitaries sent people 
everywhere to distribute aid to the victims 
and reported back to the King.  […] I read the 
report on the lamentable plight of the victims 
for whom the help o#ered was somewhat 
insu$cient and still remains too little. I therefore 
order the provincial dignitaries to distribute 
supplementary aid, each person, be it a man, a 
woman, old, young or drowned, shall be allotted 
3 quan tiền (unit of currency), if the person is very 
poor, he will be given 2 quan tiền, 1 phương 
(barrel) of rice, if the person is poor, he will be 
given 1 quan tiền and 1 phương of rice.”

responsibility of dyke construction and 
maintenance from the provincial mandarins 

and entrusting it to a corps of specialised 
civil servants. This text precisely states the 

which must be heightened in relation to the 

and also indicates where they should be 
placed; it also orders the planting of bamboo 
at their base and the stocking up of baskets 
and bamboo before river swelling to facilitate 

temple to the water spirits at the con#uence 
of the Red and Clear Rivers.

reform dyke administration. He dissolved 
the specialised service he had created six 
years previously and handed back dyke 
administration to provincial mandarins (bộ 
Công: Public ministry) which from then on 
were responsible for the part of the river 
#owing through their respective territories. 
This complete U-turn was motivated by the 

that specialised mandarins only focus on 
construction and repairs of the works without 

particularly the possibilities of creating 
drainage channels or irrigation.

and the policy of great hydrological works 

because of the incursion of Chinese pirates 
in the north of the country and the French 
colonial intervention in the centre of the 
country.

was characterised by turnarounds and 

into the weight of the unilateral decisions 
and grave mismanagement of the mandarin 
system.
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utility of maintaining or not a network of 
dykes is the illustration of this.

Debate about the Utility of Maintaining 
and Reinforcing the Dykes 

This succession of administrative and 
technical reorganisations must be placed in 
the framework of a substantive debate the 
terms of which were made clear by Emperor 

the mandarins and inhabitants to discuss the 
utility of maintaining the dykes or whether 

“The soil and waters of low-
lying districts are healthier, similar to those of 
the southeast provinces. Heavy rains originating 
from the heights of the neighbouring provinces 
of Hưng Hóa and Tuyên Quang arrive during 
a period of a few weeks between summer and 
autumn; the rivers then "ow very rapidly and the 
water level can reach 18 or 19 feet, while at the 
same time the crops growing on the other side 
of the dyke are stricken by drought.”

these dangerous and costly works so that the 
great rivers could spread freely throughout the 

in the same way as a slow and progressive 
#ooding and no longer like a cataclysm. The 

which would solve the irrigation problem 
while at the same time increasing the fertility 
of the soil thanks to alluvial deposits. In other 

not the dykes constitute a remedy worse than 

principal reason motivating these demands 
was that when there was #ooding caused 

the retreat of the waters when the level of the 

alternative solutions aiming to palliate the 
imperfections of the dyke system.

of the Red River by increasing the drainage 
capacity of its natural  distributaries and by 

which had to simultaneously serve as a 

and widened over a distance of more than 

either greatly reduced in height or purely and 
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The impact of these large-scale structural 
changes was the exact opposite of what 
had been expected. Four months after the 

Tổng Đốc

submerged beneath two metres of water 

drowned. It was the most disastrous #ood 

violent dressing down from the Emperor who 
blamed him for the situation and asked him 

An River. In response to the pleas of the 
provinces devastated by the #oods which 

plugged and its function was no longer 
anything more than a drainage canal for the 
evacuation of the waters from the low-lying 

no other option than to rebuild and reinforce 

 Principal Works Carried Out in the XIXth Century Aiming 
to Lower the Water Level of the Red River 

Sources: Author’s construction.

Map 4
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discussion about what attitude to adopt 
concerning the network of dykes. The latter 
did not hide his distrust for the pursuit of 

by an annotation written in his own hand 

c.f It was an 
irresponsible enterprise which has caused us 
countless calamities”.

in favour of maintaining and reinforcing the 

court dignitaries admitting that attempts to 
abandon certain dykes had caused #oods 

a magnitude hitherto unknown.

service for dykes was re-established in 

service (Đê chính) made a series of concrete 
proposals that should be priorities in terms 
of hydrological and regulatory works against 

counter-dykes built on the Red River to 

was undertaken using harrows pulled by boats 
to deepen the river mouth and allow a more 
rapid #ow of its tumultuous waters.  They also 
attempted to deviate part of its #ow towards 

level and thus limit the violence of its swelling. 

dyke service was once again dissolved and 
the great hydrological works policy was put 

French colonial intervention in the centre of 
the country.

Public Dykes, Private Dykes

The coexistence of two categories of dyke is a 
historical reality intrinsic to the very process of 

Cương 
Mục

“In the tenth 
month of each year the administration service 
(thửa ty) of each province (xứ) was to order the 
authorities of the subordinate sub-prefectures to 
go and carry out an inspection on the parts of 
the dyke needing repair work. Small repairs were 
to be made by the population of the communes 
that were threatened by the force of the current 
under the control of prefectural authorities; as 
for bigger repairs, a mandarin would be asked to 
manage them.”

of the delta (c.f

mandarin responsible for dykes (Đê chính), 

of privately owned dykes at this period thus 
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provinces. On which typology  is this criteria 
based?

Public Dykes

Public dykes were erected at the Imperial 

according to the period. They were considered 
strategic in so much as they guaranteed 

provincial capitals and entire provinces. It was 

encircled the #ood plains of the Red River 

construction and maintenance of which had 
to scrupulously follow the standard norms 
stipulated by the State concerning dimensions 
and compaction. In order to periodically 
mobilise the masses of workers necessary 

the State disposed of two possible levers. 

through one of the three great obligations 

take part without pay in the collective works 
ordered by the mandarin system. For the big 

“Digging rivers and building dykes is 
di$cult work, it is thus necessary to hire 20 000 
coolies (including 6 000 from Nam Định, 4 000 
from Hải Dương, 3 000 from Hưng Yên, 3 500 
from each of the  neighbouring provinces of 
Hà Nội et Bắc Ninh), the works will be restarted 

next January.” The repairing of the damaged 
or washed away sections of the dyke also 

“4 000 coolies 
have been mobilised to repair the burst sections 
of the dyke in the districts of Chương Đức, Hoài 
An, Thanh Liêm of the province.”

The second lever consisted in remunerating 
workers (money and rice) in the form of 

having become indispensable in view 
of the considerable number of men and 
women that it was necessary to mobilise 
during the few months of the dry season 
that separated the tenth-month harvest 

“The dykes in provinces of Sơn 
Tây, Kinh Bắc, Sơn Nam Thượng have collapsed, 
the construction of three new sections of dyke 
and the reinforcement of two old sections using 
hired workers is envisaged. For the other sections 
where the currents are not too strong and 
bearable, the local workforce will be mobilised 
for their repair. The King gave his consent.” It is 
easy to understand that the combination of 
these two possible systems of mobilising a 
workforce represented a source of tension 

ready to invest in the construction and repair 

Even though certain reports presented to the 

money granted by the State to remunerate 
the workers by obliging the inhabitants to 
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diligence with which the repair reinforcement 

they should not confuse the two sources 

the one hand and use of the corvée on the 

populations being a reward and not a salary.

XIXth century greatly varies according to 
the Emperors and their great hydrological 

in which the Emperor reminds us of the 

reproach to the mandarins of the provinces 

“The dykes are of great importance for the 
inhabitants of your provinces. You can well see 
that we have been generous, since every year 
we place at your disposal a credit of 100 000 
ligatures, with bene!ts in kind to assure the good 
maintenance of the dykes. […] Why did you not 
take the necessary precautions beforehand to 
avoid such catastrophes? Why didn’t you, when 
the violence of the "ow increased, take new 
precautions? […] This proves your negligence.”

Privately Owned Dykes

as they have been built on more stable and 

dwellings and small areas. The State thus made 
an empiric distinction between the private 

of the tasks and responsibilities conditional 

management in particular. The privately 
owned improvements were carried out at 
the initiative of the peasant communities 

  since according 

peasants being simple tenants whose tenure 
was conditional to the development of the 
land and payment of taxes.

The relative weight of public intervention 
in relation to local initiatives follows the 
changes in the attribution of responsibility 

of the versatility of the relationships between 

Dynasty with the containment system of 

the search for an alternative solution to 

 Article no

carrying out the corvée – op.cit.
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of the State vis-à-vis its regalian prerogatives 

which it temporarily handed over to peasant 

The works carried out locally were sometimes 

thus explains that the repairs following 
a dyke burst necessitated large sums of 
money and that private donors were called 
upon to participate in the expenses. “The 
section of the dyke situated in the Quảng Bố 
neighbourhood burst, water invaded the Hồ 
Khẩu neighbourhood, its inhabitants had to 
repair it and as this work was very expensive, 
the compassionate were asked to contribute.  
Mme Nguyễn Thị Vạn o#ered 30 quan tiền and 
asked for the anniversary of her death to be 
later celebrated at the Chúc Thánh Pagoda. The 
residents of the neighbourhood erected a stele 
to pay tribute to her and established the annual 
commemoration of her death.”

that their development  should certainly have 
been carried out by the State. The existence 

the global hydrological development of the 

populations to organise themselves at a local 
level to carry out work of general interest. This 
was the case from the very beginning of the 

mẫu

the writing of an extremely detailed village 
convention (bản khoán ước), which spells 
out exactly the responsibilities incumbent on 

protection and maintenance of the works 

the works were placed by royal decree under 

public sector without spending a penny (Huy 

passivity and interested wait-and-see 
attitude of the central powers in the case of 

recorded in the annals and the approval of 
which was accompanied by the granting of 

“A new dyke has been built 
in the Mai Xá commune, in the province of Nam 
Định (measuring more than 200 trượng). The 
inhabitants of the commune all showed good 
will in its construction. The provincial authorities 
reported this to the King who welcomed this 
news and gave his authorisation. When the 
works were completed, the inhabitants were 
given a reward of 5 000 quan.”

or total tax exemptions for a period of 
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distinctions to dignitaries and deserving 

or as land reservoirs for construction.

Irrigation and the Conquest of Salt 
Marshes: The First Well-Thought-Out 
Developments

were above all concerned about protection 

they were also behind technical innovations 
in the hydraulic agricultural sector.

Conquest of the Salt Marshes and the Coastal 
Cordons

the salt marshes and coastal cordons. It can 
really be classed as a XIXth

since historical sources speak about the 

XIIIth

that “The !rst Tonkin dykes were quite probably 
coastal ones, completing the protection 
originally assured by the sand dunes” in order to 
exploit the rich virgin lands that the continual 
lengthening of the delta on the sea were 
revealing.

The innovative aspect lay in the rationalisation 

which allowed large-scale settlement. The 

provinces. The work carried out under the 

“The district 
of Kim Sơn was created and attached to the 
Yên Khánh, Ninh Bình district. Nguyễn Công 
Trứ was appointed Dinh Điền Sứ (mandarin 
responsible for exploiting fallow lands), and 
outside the Hồng Lĩnh dyke, the super!cies of 
the fallow land measured was equivalent to 
14 620 mẫu (1mẫu = 3 600 m2), which was given 
to 1 260 poor inhabitants. Three villages, 22 ấp 
(domains), 24 trại (farms) and 4 giáp divided 
into 5 tổng (cantons) were established on this 
land and permission was asked to establish a 
district named Kim Sơn and a person who had a 
good understanding of the place was chosen as 
district head to make communication easier.”   
At the beginning of the XXth

inhabitants.

the new territories was also the fruit of local 

day of the sixth month of the thirty-second 

to a network of large and small dykes which 
prevented salt water from penetrating into 
these lands. The same source gave in detail 

rights and obligations of each giáp.

 Đại Nam Thực Lục
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Yet Irrigation is the Most Striking 
Innovation

It was indeed necessary to await the 
beginning of the XIXth century for the 
invention of a procedure to channel water 

impossible to technically master a breach 
in the dyke that would not degenerate 
into a bursting and thus cause large-scale 
#ooding. The principle consisted in tapping 
the resource directly from the river #ow 
using underground pipes solidly anchored in 
the dykes and easily opened and closed like 

provide an alternative to the only solution to 
drought that the largening of water reservoirs 

resolve by gravity alone the problems relating 

of surplus water accidentally accumulated 

directly on the dykes themselves trace the 

be excluded that there had been similar 

register listing all dykes and locks (cống nước). 

built in brick with the help of very resistant 

that the report presented to Emperor Minh 

responsible for the reform and administration 
of dykes encouraged the general use of these 
systems. “Henceforth, the provinces have Đại 
Viên Đốc, Phủ assigned to serve the population’s 
interests. You are therefore requested to entrust 
public and private dykes to the mandarins of the 
province in accordance with the programme. 
As for the sections of the dyke along the river, if 
the building of locks along these sections makes 
agricultural work easier, it is necessary to make 
a formal report to ask for rapid authorisation. 
The locks will be open at times of drought and 
"ooding for the !fth and tenth month harvests 
to facilitate irrigation and drainage, they will be 
closed at times of river swelling.”

where uncertainty surrounding certain crops 
was due a lot more to the swelling of the Red 

provided isolated improvements that largely 

exacerbated by the building up of sand at 

thus preventing the draining by the locks of 
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surplus water which continued to form huge in the river level in the winter dry season left 
most of the valves above water.

Locks: Insurmountable Technical Challenges 

Sources: Author’s construction. Photo credit: EFEO photo archives (Paris).

Diagram 1

Dynasty understood well that the rivers of 
the delta constituted an inexhaustible supply 

very topography of the delta did not allow 

mechanical means of drainage prevented 

ponds fed by the natural #ow of the rivers 
remained the norm until the construction 

farmer is responsible for providing water to 

called a bailing station. As these stations were 

The bailed water was then either directly 
poured onto the plot or used to feed a canal 

We have already spoken about the incentive 
measures issued by the Emperors in order to 



[     ] July 2013 / / © AFD

erecting small dykes and dams in order to 
increase the storage capacity of the thalwegs. 

granted by the Imperial State as well as 

for irrigation were the two factors that drove 
peasant communities to conceive and carry 
out their own developments. Although it 

“The hydrological development 
is in close relation to agricultural activities. 
Certain mandarins, venerable village elders, 
have donated money to !nance the installation 
of a stone lock in the commune in order make 
drainage and irrigation easier for agricultural 
services.” In order to see the true scale of 

the XIXth

it possible to produce two rice crops per year 
on one-third of the total surface of the Red 
River Delta.” 

intervention in order to trigger the much-
awaited rains. Among the passages from 

when faced with a climatic phenomenon 
“The drought 

usually happens in spring-summer, but recently 
it has been occurring in autumn-winter, this is 
due to adverse weather conditions! For the last 
few weeks, as it has not rained, it has been so hot 
that man seems to feel a burning in his stomach 
and the plants and rice !elds cannot be as 
luxuriant as they should. In the palace, I have not 
had one good night’s sleep. Last night, sitting in 
the court yard, looking up towards the heavens, 
I saw a black cloud which was quickly dispersed 
by a south-easterly breeze, how di$cult it is to 
get rain!” The King turned towards Phan Huy 
Thực: “I’d like to test the hearth gods, if someone 
is able to trigger the rains, he will be rewarded, if 
not, their worship will be suspended. It will also 
be a way for the elders to measure the powers of 
the gods. But the wind and the rain are natural 
phenomena, the gods cannot intervene […].”   

1.1.4. Colonial Period: Towards a 
Rationalisation of Hydrological 
Developments

The Engineer’s Rationality When Faced 
with “The Celestial Mandate”

The end of the XIXth century was dominated 
by the colonial intervention and the long war 

this period of troubles and instability 
ended in a more and more marked forced 

services. It goes without saying that our aim 
here is not to engage in a historiography of 
relationships between the colonial power 

 Đại Nam Thực Lục
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brie#y envisage the point of view of a 
handful of observers from the period about 

of the specialised technical services of the 

his certitude about the superiority of the 
Western model in relation to local technical 
knowledge and what had been previously 
achieved.

accomplished forced the admiration of 

of “hard-working” and “docile” peasants and 
construction sites comparable to “ant hills” in 

“It is easy to imagine what the 
construction of the old dykes must have been 
like: the same type of operation, being carried 
out today before us, is done using means that are 
in no way modern and which are most certainly 
very similar to those used in preceding centuries. 

All this is done in a surprisingly fast and orderly 
way. It is most certainly the active, incessant 
and methodical work of an ant hill.” 

“In Thái Bình, I 
remember having visited the site of a canal being 
constructed which was carried out by corvée. 
In the middle of this grey and muddy patch of 
land, twelve thousand natives were working 
away. The site is remarkably organised. Bamboo 
fencing indicated the spaces reserved for each 
canton. This space was divided between all the 
villages in the canton. […] The huyện, with his 
employees, remained permanently on site in 
order to direct the works. Thus, according to 
the law governing labour specialisation, each 

community had a determined task” 

to be impressed by this age-old will to master 

“These dykes 
have been constructed in a haphazard manner, 
without any global study and without any 
determined programme, the native authorities 
possessing only the vaguest of experimental 
data to guide them. It is only since the beginning 
of French occupation, and especially since 
1909, that the question of reinforcing the 
old dykes and building new ones has been 
seriously addressed, following a well-de!ned 
programme whose execution is methodically 
pursued with the help of large credits allocated 
each year for this work.” 

French intervention in the river containment 

most of them clearly gave their evaluation 
of the works that had been carried out by 

conception and realisation of the works 
which prevented them from containing 
average intensity river swelling.

thought-out plan based on the whole 

thereby increasing the height of the water 
level.
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the end of the XIXth

water can reach a height of twelve metres 

sections of the dyke were poorly suited to 

the slope of the bank was too steep and the 

and not watertight.

the river was sometimes too near to its 

the height and speed of the current and 

the latter thus behaving as a spillway. The 

and immediate as the low-water bed of the 

of a technical nature but an organisational 

reforms of the dyke administration were 
opposed to the development over time of a 
solid management tradition for hydrological 
infrastructures and the surveillance of river 

“The 
modi!cation of the general organisation of 
the Tonkin hydrological services prescribed 
by Minh Mạng, which consisted in handing 
them over entirely to the provincial authorities, 
has divided responsibilities in a confusing way 
and made it practically impossible to establish 
any global project for the work needing to be 
done. This modi!cation has most probably 
been one of the factors leading to the failure 
of the Emperor’s projects.” 

only to possess the rational superiority of 
the engineer over the empiricism of local 

their conception of what a specialised service 

structure which had a certain autonomy 
vis-à-vis
aspects relating to its technical prerogatives. 

written in reply to the note about #ooding 
Résident Supérieur 

clash between knowledge and practice that 
were totally opposed. He condescendingly 

latter had given his unconditional support 

the Annamites did not possess the necessary 

satisfactory system of containment for the 
“However, both for the 

successive raised structures that have certainly 
been built, and for the !rst infrastructures, the 
Annamites did not possess enough knowledge 
to determine how high it was necessary to build 
the dykes in order for them to contain the waters 
from the highest river swellings. How could they 
have succeeded when even nowadays in Europe 
specialised engineers are not always certain 
about this?” 

inaccessible superiority of Western rational 
knowledge.

The fragility of the system appears evident 

experienced thirty-nine river swellings of over 
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bursting and submersions of dykes. 

1926 Flood, Ramp of the Bridge at Gia Lâm 

Sources: Gourou, P. (1936), Les paysans du delta tonkinois, Publications de l’Ecole Française d’Extrême Orient, Les Editions d’Art et d’Histoire, 
Paris.

Photo 17

several hundreds of thousands of hectares 

thirty local dyke bursts caused damage that 
was estimated by the Public Works Service 

the waters not having been evacuated fast 
enough to allow the transplantation of rice; 

of the Red River poured onto the plain thus 

a violence of the waters that the map drawn 
up by the Public Works Service allows us to 
visualise (see maps). This chronic hydrological 
insecurity explains why the principal aim 
of colonial hydrological management in 

against the violence of the waters sometimes 
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seemed one-sided. Two great periods of 
investment by the colonial authorities for 
the rehabilitation of the Red River dykes can 

 

1890-1918 Period: The Colonial Authorities 
Relaunch the Debate about the Dykes 

limited to attending to the most urgent things 
by repairing the damage caused by dyke 

that this period of indecision was in part due 
to the bitter debate which only terminated at 
the end of the First World War.

a struggle between those in favour of a 
general heightening and reinforcing of the 

those who wanted to destroy all or a part 
of the network. The latter argued that it was 
necessary to put a stop to the endless spiral 
of containment that they considered to carry 
much of the responsibility for the increase 

change in hydrological regime of the rivers 
(“Les digues 

dans le delta”, 

and political authorities of the protectorate 

the disastrous experience of dyke levelling 

it had begun before French intervention. It 
again reared its head at the moment of the 

delta and ways of improving water mastery.

A range of solutions was recommended to 

reservoirs in the Middle Region; installation of 

or total suppression of containment. The last 
solution was permanently abandoned when 
the general programme of dyke consolidation 

The studies carried out into the hydrological 
regime of the great rivers of the delta and 

the general ordonnance of the delta carried 

political authorities. It was thus demonstrated 
that the presence of dykes had not caused 
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riverbed over the previous century and that 
if a river had a tendency to rise this should 
not at all be attributed to containment.  

The solution proposed by those in favour of 
the removal of the dykes would doubtlessly 

“The idea of allowing the rivers to freely spread 
and roam over a surface as regular as that of 
the Tonkin Delta, and then claim to be saving 
it from both drought and violent "ooding, and 
at the time assuring silting and fertilising clay 
deposits, would be tantamount to condemning 
this unfortunate country to ruin.”

during swelling.   

 Map of the Floods in the Case of a Dyke Burst (1926) 

Sources: Gauthier, J. (1931), Digues du Tonkin, International colonial exposition - Paris 1931, IDEO, Hanoi-Haiphong. 

Map 5
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From 1918: Priority Given to Reinforcing 
the Network of Dykes 

programme to increase the height of the 

particularly concerned the development of 

guaranteeing a satisfactory protection of 
human establishments and land. The works 

[8] of more than 

been hitherto neglected.

[8]

1926 Flood, Gia Quát Breach and Side Pro#le 
Indicating the Reinforcements that had been 
Successively Carried Out on the Red River Dykes 

Source: Gauthier (1931).

Photos 18, 19 and 20
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Reinforcement of Works and Construction 
of New Dykes 

Source: Fonds de la photothèque de l’EFEO (Paris); Gauthier (1931).

Photos 21 and 22

bursting of the reinforced dykes occurred 

the decade when the improvement of the 
whole of the network was associated with a 
satisfactory maintenance system during the 
high-water season. The general regulation 

while delegating to the communal 
authorities the responsibility of periodically 
controlling the physical state of the works 
and immediately notifying the authorities 
in the event of anomalies. During periods of 

night and day.

for the Modernisation of Indochina” made 

by the colonial powers since the end of the 
XIXth

of earth for a total cost for the whole of the 

of the delta against river swelling but were 
due to “A complete failure of the system of 
control and defence of the dykes, following 
the Japanese invasion and the eviction of the 
French administration by the Viet-Minh.” As for 
the ambitious programme of hydrological 
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Gravity Irrigation and Drainage 

been a declining trend in the alimentary 
situation since the beginning of the century. 
This decline resulted from a combination 

about primarily because of the fall in infant 
mortality. It was the principal explanation 
retained by the colonial technical services 
for the rise in numbers “of a rural proletariat” 

“where food density 
(the number of inhabitants by square km of rice 
!eld) was as high as 678 for the whole of Tonkin 
and from 800 to 1 200 for several provinces in the 
delta” 

hydrological domain were principally limited 
to the consolidation and development of 
the powerful network of dykes surrounding 
the Red River and its principal tributaries and 
distributaries.

of irrigation infrastructures in the delta 

condition of the populations had been raised 
since the end of the XIXth century. Ambitious 
programmes of global development had 

services and protectorate authorities. It must 

implementation of hydrological networks 
can only be carried out on a large scale in 

the drainage of surplus water during the 

substantial mechanical means to elevate the 

drainage canals.

at the edges of the delta where the presence 
of very uneven terrain allowed a #ow by 
gravity and thus an increase in agricultural 
output at lower costs.
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Location of Hydrological Infrastructure in the Delta 
in 1913 and 1948

Source: Brénier (1914).

Map 6

end of the XIXth century and beginning 
of the XXth

aimed to succeed in irrigating the whole of 
the High Delta and was partly represented 
by the construction of three other irrigation 
networks allowing the generalisation of a 

programme. The principle consisted in taking 
the resource directly from the river after a 

or water had been pumped mechanically to 

situated in the high delta.
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1 Irrigation Networks in Service at the Beginning 
of the 1930s 

Table

Network River Used Beginning 
of Work

Completion 
Date

Surface 
Irrigated

Total Cost and/ha 
(Piaster)

Kép Sông 
Thương

1909
1913

1912
1914

5 500 ha
2 200 ha

675 000; 90/ha

VĩnhYên Pho Đáy 1914 1922 17 000 ha 1 230 000; 70/ha
Sông Cầu Sông Cầu 1922 1929 28 000 ha 4 000 000; 140/ha
Sơn Tây* Fleuve 

Rouge 
1927 1931 10 000 ha 1 200 000; 120/ha

Total 62 700 ha 5 400 000

* The Sơn Tây network was the !rst fed by pumping from the Red River.

had the particularity of combining its 
agricultural vocation with a river transport 

Tac-Oun dam and branched out into seven 
arteries and twelve sub-arteries.

the colonial authorities did not hide their 

the occasion of the inauguration of the 

“a veritable revolution in the Tonkin Delta”; at 

“It is not, however, 
only circulation which has been improved, 
agricultural production itself has been improved 
by these great hydrological works.”

Although the importance of these works 

general context of the delta. The developed 

half the delta region needed this type of 

to accomplish from a technical point of view. 

in the “overpopulated” polders of the middle 

choice was probably made not only because 
of technical constraints but also because 

small number of French settlers.

Source: Author’s constructions.
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repercussions on the colonial economy 
caused a dramatic decline in the material 

in famines and revolutionary movements. 

the catalyst of a situation that had been 

particularly the periodic redistribution of 

and the complementary revenue assured 
by a large and dynamic traditional artisanal 

must be seen in the framework of the French 

income generated by its exploitation and by 
the captive market it represents.

with the wish to rationalise State-peasant 
relationships through a better mastery of 
village power structures that were totally 

the Council of Dignitaries by an elected 

only served to exacerbate internal village 

way open for communal land grabbing by 
a minority. The issue of the period was not 
therefore the development of agriculture 
and the improvement of living conditions in 

the agronomist R. Dumont explains that 

agricultural services in Tonkin asked him “not 
to work too hard, as that would show that, until 
now, the agricultural service had done very little 
for rice growing” 

It is also necessary to remark that the 

and the salt marshes marked a real 

authorities regarding the countryside. Their 

hydrological infrastructures that would 
allow the generalisation of two annual 

policy to lower population density in the 
most populated provinces by organising 
migratory movements towards the under-
populated areas of the Centre and the 

would allow them to combine the two 

drainage on the basis of the local hydro-

more complex than for the gravity irrigation 
networks in the upper delta.

and evacuate the water that accumulated 
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assuring an ample enough supply of water 

This involved determining a drainage and 
de-watering plan that would increase the 

sudden variations of the hydrological regime 

establishing irrigation networks fed either by 
an elevation of the water level through the 

manipulation of a series of locks and valves 

tertiary canals. The complexity of the system 

was increased by the obligation to integrate 
the hydrological behaviour of each of the 
thus developed polders into a global plan 
so that the remedy would not be worse than 

drainage of one polder did not result in the 
submersion of all or part of a neighbouring 
polder situated at lower altitude.

Situation of the Hydrological Infrastructure in the 
Delta in 1945

 Sources: Author’s construction from Vesin (1992).

2Table
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remarked that although the results 
“nevertheless 

disappointing if we are to consider that in the 
absence of a sound agrarian and agronomic 
policy and new industrialisation of the 
country, the acceleration of the hydrological 
development of the delta only allowed them to 
maintain peasant consumption at its already 
precarious level, to avoid famine but not to raise 
the rural masses from the under-nourishment 
and under-development in to which they were 
slowly sinking” 

derogations and adaptations as it did in the 
past.

This observation is all the more alarming as 

“small indigenous settlements” then later 
“small family settlements” in the Middle and 

community of this period attributed this 
failure to the unwillingness of the Vietnamese 

Recent studies show that this was also a 
result of the unwillingness of the Colonial 
State. This is illustrated by the administrative 

synonymous with population control and 
thus maintaining the stability of a regime 

a resurgence of discontent and resistance 

Conclusion: The State Faced with 
Dyke Administration

At the end of this rapid long-term historical 
th century until the 

th

management and the great hydrological 
works that constitute the dykes generated 

and the peasantry which were sometimes 

income for the Imperial State through the 
taxation of “inscribed” peasants and land. 
Over the centuries the State had had to 

was indispensable to its very existence. 

an astonishing continuity. It pursued and 
rationalised the works engaged upon by the 

protection of the population and the harvests 
in order to secure and increase the amount of 

source of income of the colonial system of 
exploitation.

was not always uniform and the relative 
weight of this State intervention in relation 
to local initiatives can be seen to follow 
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the #uctuations in the attribution of 

of the relationship the Emperors of the 
successive dynasties had with the systems of 
containment of the delta rivers.

logical policy founded on a mandarin 
system present at district level. The 
wish to rationalise and systematise the 
development and maintenance of the dyke 

faced with the problems posed by water 

to the provincial mandarins alone.

was characterised by discontinuities and 

the unilateral decisions and dysfunctions 
of the mandarin system of this absolute 
monarchy.

of the superiority and rationality of the 
engineer over the empiricism of local 
knowledge and impose their conception of 

structure.

the State and its interventionist capacity to a 

observation is widened beyond a strictly local 

and use of water inevitably generates a 
power relationship between the Central 
State and peasant societies. This observation 

of a hydrological bureaucracy at the very 

communication routes) is an essential factor 
of their development and often a crucial issue 
upon which their survival depends. 

lost in a hypothetical organic link between 
the construction of the State and hydrological 

but of analysing the evolving relationship 

Lexture text (www.tamdaoconf.com)

Tessier
Red River Hydraulics Development During 

 
Environmental Change and Agricultural 

 Sustainability in the Mekong Delta, 
Advances in Global Change Research

extends the concept of the “Asiatic mode of  production” developed by Marx by radicalising it under the form of 
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capital, translation and annotations by 
Nguyễn Trần Huân)

Philastre Le Code Annamite

Poisson
Aséanie n°  23

Pouyanne L’hydraulique agricole 
au Tonkin

Thư mục thác bản văn khắc Hán Nôm Việt 
Nam

Vesin Histoire du "euve Rouge. 
Gestion  et aménagement d’un système 
hydraulique au Tonkin des années 1890 
jusqu’à la seconde guerre mondiale

Việt Sử Cương mục Tiết Yếu

Việt sử Thông giám Cương mục

Wittfogel Le despotisme oriental

Exchanges …

Alexis Drogoul, IRD

Does the same amount of research and 
documentation exist for the Mekong Delta? 
Is it possible to make a comparison between 
their developments? 

Yves Perraudeau, University of Nantes

When you speak about the military body 

parallel with the Ponts et Chaussées University 
in France? Is there a specialised school?

Jean-Pierre Beurier, University of Nantes

dams in the past?

 Olivier Tessier

never been any work on this scale to contain 

today some dykes are appearing in order to 
protect human establishments and urban 
and industrial spaces. There the problem is 

economy and population happens regularly 

been undertaken. The historical conditions 
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of the hydrological network (natural and 

are some of the reasons that explain this fact. 

Mekong delta was carried out gradually by 
the digging of a powerful network of canals 
that stretch out to Cà Mau and continue 

the same relationship with water in the 

inhabitants live within the dykes and they 
have very little direct contact with the river 
except for the few specialised corporations 

the transporters who work and live on the 

life takes place on the water and uses the 
canals not only for agricultural purposes but 
also for navigable waterways along which 

#ows. This salient feature of the regional 

the expression “#uvial civilisation” (văn minh 
sông nước) to characterise in the best way the 

components of the pluriethnic population 
implanted in the Mekong basin. A comparison 
between the hydrological practices and how 
water is perceived in the Mekong and Red 

being currently implemented through the 

train the future engineers and managers of 

ancient tradition of dam building directly on 
the Red River or on its tributaries or e'uents. 

lakes for irrigation in the hilly regions (Middle 
and Upper regions) is sometimes spoken 

been built to produce hydro electrical power. 

from the fact that until a very short time 

themselves from river swelling and only used 
it in a roundabout way without entering into 
direct contact with it.

must remember that after independence 

put in place and a transfer took place 
between the burgeoning Vietnamese State 
and the corps of French engineers who had 
graduated during the colonial period. The 

from an education and intervened more and 

had been accumulated during the colonial 
period up to independence.
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(Retranscription)

Hydro-agricultural development has an 

by securing the existence and satisfaction 
of the alimentary needs of a big population. 

agriculture in the Red River Delta has 

in the ways of managing the means of 
production and the technical systems and 
the water management systems associated 

of the progress of power relationships 

institutionalising of public policy.

which lasted twenty years – until the end 

unprecedented investments in the hydro-
agricultural sector.

A period of rapid growth in agricultural 

followed. The reasons for this improvement 

Management Institutions of 
Agricultural Water Supplies in 

Jean-Philippe Fontenelle, Gret
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are to be found as much in the liberalisation 
and normalisation policy promoted by 

pumping stations. The local stations which 
were managed in a decentralised way caused 

the regulation of water management in the 
whole of the delta.

have slackened. It has been hit head-on by 

as growing land pressure resulting from the 
political priority given to industrialisation and 
urbanisation.

During this plenary session I will principally 
present research from the Red River 

the Groupe de recherche et d’échanges 
technologiques (a non-governmental 
organization,
Agricultural Science Institute (VASI). This 

related to agrarian systems and agricultural 

carried out within the framework of the de-

collectivisation reforms that began at the 

agricultural hydraulics management in the 

management of water is also based on a 
systemic approach to the relations between 

rules.

polder  – a stretch of land isolated from 
the Red River by a network of dykes – was 

technical approach looking at hydraulics and 

and households. All these segments were 
examined according to three historical 

long-term – through several written and 

surveys and old photographs.
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Hydrographical System, Red River Delta

Drainage Zones of the Bắc Hưng Hải Polder

Sources: Author’s construction taken from plate 3 “Red River Delta Structure”; (Fontenelle et al., 2000)

Sources: Author’s construction taken from plate 9 “Water Control System”; (Fontenelle et al., 2000)

Map

Map

7

8
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Diagram of Hydro-Agricultural Development 
in the Red River Delta

Sources: Author’s construction.

Diagram 2

What are the methods of water harvesting 

perimeter?

The natural water #ow is here represented 

systems. The most rectangular portions 
correspond to ditching work and the circles 
to locks that allow the isolation of diversion 
bays – a space between two canal locks 
maintained at a constant level – in order to 
control drainage. The sub-units of the polder 
constitute as many drainage units. The grey 

outer level.

irrigation (raising of water level) and drainage 
(evacuation of water) came through technical 
progress and close cooperation with the USSR 
and China who had a privileged relationship 
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the lock that is situated upstream from the 
station is opened and allows water to #ow 

along the lower canals. Some of these have 

These big hydraulic units take the water from 

source is the river.

The high-water period is characterised by 
heavy rainfall and a river level that is higher 
than the land. There is then a problem of 
waterlogging of the land and a problem of 
evacuating the water. There are two principal 

there is a drop in the water level of the 

the station are opened and the water is 

system is reserved to the parts nearest to 
the coast where there is the biggest drop in 
water level;

- Pumping stations situated at the end of 
channels. The pumping is carried out in 
the drainage channels to supply irrigation 

by pumping it up and over the dyke and 
into the river.

marked by drainage and irrigation capacities 
closely linked to the capacities of the 

pumping stations installed along the canals 
and channels. Were they there to complete 
the existing network as backup or were they 
part of another model? After having received 
information from the communes (about 

local backup station.
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On this graph we have the number of 
inventoried local stations and their year 

If we compare the data provided by the 
district hydraulic company with the number 

we can note a similar trend even if there 

small stations were built at the end of the 
perimeters much downstream of the canals as 
a pumping complement to resolve problems 
of water supply to the land at the end of the 
network. Other stations were rapidly installed 

along the irrigated system and their number 

corresponds to liberalisation reforms and 

the management system for water was based 

according to a supply logic. Each day of the 

via

management logic based upon demand 

allowed things to not be determined by the 

2 Local Stations in the Châu Giang District

Sources: Author’s construction taken from Figure 21 “Development of Local Pumping Stations in the Van Giang Irrigation Scheme” 
(Fontenelle, 2004).

Figure
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as respecting the calendar or the tension 
between communes sharing the same water 

logic aimed at providing more #exibility and 
reactivity.

the network of canals watering the rice 

irrigation over the whole of the delta thanks 
to a comprehensive mesh of raised canals 
allowing to water plots of land directly by 

by the pumping stations.

Today we are witnessing the disappearance 
of the smallest of these canals (tertiary 

manual bailing. This phenomenon is proof 

drain it into an over-excavated canal during 
periods of excess. This became possible after 
the de-collectivisation and redistribution of 

individual mastering of tasks had replaced 
the cooperative system of production.

the collectivist period. The history and culture 
of the village facilitates its social acceptation 

to manage the protection of the territory by 
constructing dykes and bringing water within 

managed by the villages at the pumping 
station level and the farmers via the bailing 
out system. A fragmentation of the systems 
is thus found modelled on the geographical 
limits of village land.

3 Evolution of Agricultural Productivity

Sources: Đào Thê Tuấn, 1998. 

Figure
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individual until reaching a level which no 

population;

clear rise in production;

we can observe a progressive decline in 

agricultural growth in a  strong and 
progressive way.

Agricultural Development and Enhancement

Sources: Author’s construction taken from table 20 “Historical Comparison of the Technical Systems for the Control of 
Water and Agricultural Enhancement in the Red River Delta” (Fontenelle, 2004).

Table 3

agriculture only had one date for rice 

risks and levies.
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large perimeters of several thousand 
hectares of land were developed in an almost 

stations that were collectively managed by 
technicians in the same way as the water 
towers system. Decisions were taken at 

The “green revolution” brought with it the 
generalisation of two rice crops per year. 

productivity.

and the emergence of a mixed system using 

The individual once again returned to the 
centre of rice management and decided 
himself whether to irrigate or drain his plot. 
We observed a rapid and marked impact of 

cycle and four cycles of market vegetables. 
Vegetable growing in the delta demands an 

local initiatives at producer level (choice 

faced during the monsoon.

Players Involved in the Management

Sources: Author’s construction taken from Table 21 “Historical Comparison of the Organisation of Policies and the 
Participation of Local Players in Water Management” (Fontenelle, 2004).

Table 4

services intermittently intervened in dyke 
system. Irrigation and drainage were locally 
managed at the village level.

managed the pumping stations and the 
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organised into specialised production 

production and management unit.

who had to pay a tax to gain access to the 

again a sign of a return of local management 
towards a more traditional unit and the 

latter being linked to the economy they were 
given concerning their choice of crops.

Organisation Tree

MARD : Ministry of Agriculture and Rural Development.
Sources: Author’s construction; translation from !gure 7.3. “Water Management Organisational Framework in the 
Bac Hung Hai Polder” (Fontenelle et al., 2007).

Diagram 3

We can observe a return to individual 
responsibility. This duel irrigation system 
improves pumping capacity – the water 
needs of crops being met – but the 

periods owing to their higher capacities 
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lower running costs and a reduced water 
consumption per irrigated unit as the 

was especially made possible by greater 
autonomy in decision-making – no more 

the necessity for farmers to pay the bill for 
consumed water via the payment of a water 
tax. 

depending on the mode of water supply and 

production of which the market value was 
low. 

supporting documentation produced lacks 
transparency and homogeneity. The amounts 
paid to the district irrigation company vary 

irrigation) of the expenses covered by the 
cooperative.  

particularly because of unpaid subsidies 
for heavy maintenance work or technical 

companies does not stem principally from 

not cover the whole of their expenses in any 

maintenance and repairs.

and contradictions. There is a discontinuity 
between functional units and management. 

covered four provinces and reported back 

covered one province or one district and 
were thus dependent on them. There was not 
necessarily any overlapping between physical 
and administrative water management units.

the provincial Popular Committees and then 
completed by the cooperatives according 

had very little control over their collection/
revenue.

The principal expenses of the company were 
the cost of electricity. Debts were contracted 
between public electric companies and 
public irrigation and drainage companies. This 
debt was deferred by necessity because it was 
socially unthinkable to not drain. Stakeholder 

discrepancies between the declared surface 
areas and the real irrigated ones.

really addressed the issue of water and its 

associated with agriculture in the past. Three 
organisations were created in the Red River 
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and economic and rural development. 

lowering and then the abolishment of 

endorsed.

water management costs? Do the farmers still 
pay a tax at the cooperative level? This does 

contributions and the notional fee appear. 

the electricity or does the cooperative pay 
for it via a tax levied among the farmers? This 

There are many new stakes at play. What 
organisational model should be adopted 

institutions? The development of a system 
of payment for a service was implemented 

incomes lead to its abolishment. This being 

the totality of the costs? Where are we 

the cost of water and pumping in respect of 

makes the process more transparent. The 
choices to be made are above all political.

The place of agriculture regarding 
urbanisation and industrialisation issues and 
the increased pressure on land space are 
to be taken into consideration – growing 

land and the presence of many asphalted 
infrastructures lead to a concentration of 

#ooding risks. These urban/rural cohabitation 

acute against the backdrop of climate change 

With the development of industrial capacities 

what level of risk can the State tolerate and 
absorb? What are the development policies 
that must be implemented for the Red River 
to absorb this risk?

Lecture text (www.tamdaoconf.com)

Hérodote, 

Selected Bibliography

agraire au Vietnam comme changement 
Développement et 

transition vers l’économie de marché

Dynamiques 
agraires, irrigation et institutions dans le delta 
du Fleuve Rouge (Viêt-nam) : une analyse 
multi-scalaire de la gestion agricole de l’eau. 
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ou continuité  ». In Hérodote
nd

Atlas of the Bac Hung 
Hai Polder (Vietnam)

“Who Will Pay for Water? The Vietnamese 

Water Management in the Red River Delta”. 
In Irrigation Water Pricing Policy in Context: 
Exploring the Gap Between Theory and 
Practice

Crafting institutions for 
self-governing irrigation systems

the institutional dynamics of irrigated 

community action”. In Social Dynamics 
and  Irrigation: Communities, Con"ict, 
Control  and Change

o

Chroniques du SUD

Exchanges…

François Roubaud, IRD-DIAL

We get the impression that water 
management is returning to the individual 
level since de-collectivisation and agrarian 

the country had previously partially adopted 
a market economy. Was the pressure of 
privatisation not felt in the water sector?

Jean-Philippe Fontenelle

We can see some continuity in the 

the dykes. The names have changed but the 
hydraulic services have been maintained. The 
management of the connecting locks to the 
river by the irrigation systems companies 
did not pass into local management hands. 
State retreat is evident in the management 

the collectivist period. It is no longer the 

the farmers themselves. As far as irrigation is 

from buying an individual pumping station. 
Certain countries have adopted this type of 

more socially acceptable. A compromise 
has been found between the desire for 

socially accepted collective management at 

division and unity of the village are a lot more 
radical. We can observe that the State no 
longer has a say in agricultural management 

State authorised the possibility of changing 
the agricultural use of this land. It was also 
during this period that the villages began 



[     ]July 2013 / / © AFD

to build beyond their bamboo perimeters. 

side of the road. All this is proof of a change in 

Benoit Gaudou, University of Toulouse 1 
Capitole

and water collection to avoid anarchic 
development. What are the laws or the norms 

of drought? How does the State resolve this 
problem? 

Jean-Philippe Fontenelle

of taking surface water; a lack of water was 
never seen as a risk. There could be a problem 
of access to water when the canal was 

clean out the canals and channel the river 
water to the pumping stations. The issue here 

problem of over-consumption of water. There 

Clément Frenoux, GRET

The construction and technical management 

from those of the Mekong. Has there been a 
comparative study of the modernisation and 

mechanisation of pumping between these 
two deltas in production terms? 

Jean-Philippe Fontenelle

I carried out research with the IRD into the 

observed the installation of irrigation systems 
in the Mekong delta similar to the hydraulic 

few centimetres a day – was accepted. With 
the development of several rice cycles and 

and pumping stations following the example 

river.

Phan Đình Phước, Institute of 
Development Studies, Hồ Chí Minh City

There are a great many public policies in 

incomes generated by agricultural activities 
remain modest. What are the agricultural 
development policies that have been 
implemented in France?

Jean-Philippe Fontenelle

which is part of a wider European framework 

Vietnamese proportion of agricultural 

and other ways for the public and private 
sectors to access investment. The two canal 
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which has the initiative in these development 

with public money and also to the creation of 

from farmers who pay for the infrastructures 
and their management according to the 
volume of water (registered on a meter) 
consumed. The pertinence of these systems 
depends on the economic development 

terminates in the City of Marseilles. The sale of 
drinking water in the cities is essential to the 

a regional development plan implemented 
to develop agriculture.

Catherine Baron, University of Toulouse

How are the cooperatives constituted? 

intermediary role in this system? Must all 
users adhere to the cooperative?

Dương Hiền Hạnh, University Thủ Dầu Một 

The management of some companies at the 
district level is losing money. Has there been 

needs?

Jean-Philippe Fontenelle

The cooperatives were created with 

a production capacity of obligatory collective 

They were reformed by new laws and were 

particular. These cooperatives are managed 

territorial perimeter (commune or village) 
and are mandatory. An unbalanced budget 
does not necessarily signify corruption. 

particularly when proposed public grants 

but not exclusively.

Why oblige people to pay for this resource? 
The issue of the right to water as a natural 

we pay more for the service in relation to an 
economic development we can get from 

demonstrates the strong political will of the 

capacities.
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the plenary sessions at the VASS and in the 
workshops at Tam Đảo. These complementary 
documentaries are designed to serve a 
veritable educational purpose; this year 
the short version of the documentary “Prey 

(French version with English and Vietnamese 
subtitles). The seventeen-minute version looks 
back at a decade of interventions to restore 

is situated in the province of Sihanoukville 

signing of a framework agreement between 
the Ministry for Meteorology and Water 

Users (CPU) and the local authorities. 

The documentary is built around an 
evaluation/capitalisation approach. The 

of view into account and facilitates the 

the public concerned by the implementation 

rules to change from a centralised-authority 
management model to a participatory 
management one.

The screening was accompanied by the 

Water (Cambodia)”  
Jean-Philippe Fontenelle, GRET

José Tissier, AFD
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Bibliographical references

We recommend the following references 
to the reader with a link to downloadable 
documents and publications on the AFD and 

Appui-a-la-rehabilitation-des-polders-de-

press release dossier “In the Field”; a short 

also downloadable on this site);

the focus areas).

(Transcription)

José Tissier

more than one hour.

and rural development support strategy. 

institutional and political one.

Cambodia in order to meet needs in terms of 

all our operations.

There also exists an axis that deals with 
the social organisation of those who 

argument – once the investments have been 
implemented to improve food security – the 
problem of the continuity of the investments 
and their functioning must be addressed. 

of infrastructure had already fallen into a state 
of disrepair and was out of use on the Prey 

water catchment area by counting heavily 
upon an organisation grouping together the 

upon the implementation of an institutional 
dialogue with the Cambodian authorities. This 
institutional support aimed to re#ect upon 

etc.

of interest lies in the shuttling between these 

and support of public policies.

In order to place ourselves in the 

of a polder with an incomplete control of 

http://www.afd.fr/home/projets_afd/developpement_rural/projets_agriculture/Appui-a-la-rehabilitation-des-polders-de-Prey-Nup
http://www.afd.fr/home/projets_afd/developpement_rural/projets_agriculture/Appui-a-la-rehabilitation-des-polders-de-Prey-Nup
http://www.afd.fr/home/projets_afd/developpement_rural/projets_agriculture/Appui-a-la-rehabilitation-des-polders-de-Prey-Nup
http://www.afd.fr/home/projets_afd/developpement_rural/projets_agriculture/Appui-a-la-rehabilitation-des-polders-de-Prey-Nup
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the problem of protecting the area from 
seawater and the drainage of excess water 
in rainy periods. Each water storage area did 
not possess internal partitioning and we had 

on the one hand linked to the morphology 

other to the large number of farmers wishing 
to diversify their crops when faced with a 
collective management of the water sheet.

had been left fallow. The yields of the 
remaining surface area were low.

- Renovate infrastructures using economic 

running the length of the mangroves and 
the structures for controlling the entry of 
saltwater and for drainage;

- Transfer of polder management. The chosen 
solution was to make users participate;

liaison with the Cambodian land register 
for a pilot operation in order to establish a 

for taxes;

development dimension;
- Develop a long-term sustainable credit 

going to see.

institutional support and dialogue with all 

AFD. It is for this reason that this operation is 

very much.

Screening of the documentary !lm

Jean-Philippe Fontenelle

which has a certain experimental component. 

was already written and everything had to be 
invented. The initial situation had not been 

particularly regarding a prior consultation 
with the public. The latter only learned about 

about the aim only once work had begun. 
The particular historical context made it 
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How will the CPU association develop? Are we 
still really within a framework of “community 

there is no general assembly that gathers 
together all the families to decide on the 
management arrangements of the system. It 
is rather an associative-like structure assuring 

to a tax paid by the farmers.

discuss the collective management of water 

when the issue of land rights was introduced. 

The  CPU allowed coordination between 

of functioning was closely linked to the 
participation of and consultation among 

There are several reasons for the high rate of 

they have no harvest;

implemented to deal with them. 

Our challenge was to develop technical 
capacities and a relevant organisation and 

does not decide alone the amount of tax 
to be paid; this is the fruit of a consultation 
between the communes and the district. It 
is therefore a political decision made by the 

the CPU is gradually moving in the direction 
of the premises of an inter-communal 
management of a public service. It can be 
likened to a technical service managed by the 
communes via
together the ten communes and is presided 
over by the district commissioner. The CPU 
is not independent; it is not an outside 
organisation.

José Tissier

Outside support for the operation was 
assured within the framework of an 
association between the AFD and two 

and microeconomic competences and are 
incapable of working on the more general 
level of public policies.

certain number of elements are encouraging 

developments of the CPU (erroneously 

while the very notion of community is not 
relevant) may be foreseen. 
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it began without any great consultation 

from the outset to transfer the responsibility 
of polder management and maintenance 
to the farmers. The ex post analyses that 
have been made emphasise a low level 

behave rather as simple users of the 

they accept to pay a tax corresponding to 
the services provided. Should we then be 
disappointed and should we logically aim for 
the population to get more involved in the 
democratic life of this organisation? Perhaps 

in the Cambodian context of democratic 

reasons. The development of the CPU as a 
private professional delegated public service 
structure (management and maintenance 
of works) and functioning thanks to tax-
generated revenue (even complementary 
support from the public powers) may also be 
a relevant way forward.

with local authorities might become a source 

of the CPU also constitute a possible source of 
tension. The development towards a public 

Philippe spoke about is also an interesting 

but the latter depends on the local authorities 
and their community police service when 
certain users refuse to pay.

made from an ex post evaluation. A certain 

an interesting educational support that is 
beginning to be used in higher education 
and in universities.

Exchanges…

Olivier Tessier, EFEO

lack of implication at the beginning of the 

approaches encouraged by donors? Was it 
an assumed choice or was it by default? What 

you prepare it together or did you contract 
consultants to implement a process that 

Patrick Tallandier, University of Rouen

Has there been any increase in the level of 
taxes?

Mireille Raza#ndrakoto, IRD

In the documentary we get the impression 
that everything goes without any problem. 
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points and some uncertainties relative to 
the CPU. Which factors would you highlight 
in order to explain these global results in a 

José Tissier

too smooth” picture of the situation conveyed 

urgency of the situation and the particularly 

shearing of the dykes due to an ignorance 
of the geological substrata – as well as a few 
socio-technical problems – after the dyke 

situation we have today! This documentary 

While the Cambodian government was at 

a Memorandum of Understanding (MoU) 
with the CPU giving concrete expression 
to this collaboration and the role of the 
association. A certain number of decrees and 

texts have been published to reinforce the 
system.

its multiplicity of components doubtlessly 

development and support of agricultural 

to this success by their complementarity.

Jean-Philippe Fontenelle

As I have already been involved in other 

the technical dimension was given more 
importance than the social one. The rhythm 
of the time scale established by the engineers 
dictates that of the social actors who work 

There was a convergence of vision between 

the players allowed us to adapt to particular 

tending to disappear and is being replaced 

and communicative parts are not a priority. 
This is why I think it is important to talk about 
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it would be a good idea to carry out another 
impact study.

Vietnamese public

Did the local authorities intervene when the 

superposed with others? I myself participated 

in the central province of Vietnam. An MoU 
was signed between the donor and the 
province concerning the construction of 

of sugar cane growing in the province was 
implemented – each household received 
one million dong and a loan of seven million 

then abandoned rice growing to return to 

Jean-Philippe Fontenelle

The local authorities played an increasing 

ministry and then relays were put in place 
by the decentralised water services and an 
authorisation was negotiated with the local 

the local authorities only participated a little. 

decision-making regarding the amount of 

stalemate.

a problem we come up against in certain 

owing to the competition between the 

case.

José Tissier

the example given about rice and sugar 
cane and the competition between the two 

let me emphasise that the Cambodian 

the government nor the local authorities 

when there is a collective constraint and 

farmers. It can register the crop intentions of 
the farmers and from this establish the water 
sheet management modalities which best 

component. The implementation of this 

institutional support operations concerning 
public policy issues.
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(Retranscription)

It is not necessary to be an expert in maritime 

of world maritime issues. The ocean belongs 
to the domain of superlatives. It covers three-

metals and metalloids. It is the biggest known 

living animal resources can be counted. Only 

but are still badly estimated and largely 
unknown.

maritime trade. The strategic importance of 
ocean shipping lanes and straits incites States 
to build larger and larger military #eets to 
control these obligatory points of passage. 

accessed via drilling comes from beneath the 
ocean #oor and has become fundamental to 
world energy production. The near totality 
of marine aggregates (sand or gravel used in 
construction) comes from the ocean.

of petrol is deliberately released into the 

percent of ocean pollution stems from the 
land; this is telluric pollution and most States 

than one-third of the issues concerning the 
future of human societies. The creation of a 
maritime law to attempt to manage all this is 
directly proportional to the development of 

– and into – the sea in order to develop his 

but we have since witnessed the advent of 

a legal system of the ocean based on the 

Jean-Pierre Beurier, University of Nantes
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principle of the recognition of a strip of sea 

where each State exercises its sovereignty to 

created in the XXth

more it is necessary to avoid con#icts and 
limit his greed. We have seen the creation 
of an Exclusive Economic Zone and of an 
International Zone of the Deep Seabed. 

This diagramme summarises the system 
that allows us to partition the ocean and 
determine a legal regime corresponding to 

islands. The idea of this coastal strip referred departure point for all the calculations. The 

Maritimes Spaces

Sources: Author’s construction.

Diagram 4
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etc. Within this line are determined inland 

sovereignty and chooses whether to accept or 

territorial waters that the Europeans originally 
 and which 

today have been extended to twelve nautical 
miles. The State also exercises its sovereignty 

it is obliged to accept the passage of vessels. 
A foreign vessel that passes through these 

a right of transit and the latter cannot prevent 

known as the contiguous area. This area is a 

certain police competences are exercised 

th

and underground were of free access to all 

military activities on condition that they did 
not infringe upon the same freedom of other 

for economic reasons. The ocean #oor and 
the continental shelf (the slope on which the 
emerged continents rest) contained a very 

since the XIXth

agreed that the resources of the continental 
shelf belonged to the State of which the shelf 
was the natural extension of its terrestrial 

coastal State to exclusively exploit mineral 

open to everyone as the State did not exercise 
any sovereignty over the continental shelf. So 

order to limit exploitation by third parties by 

international law will never recognise these 

nautical miles. This situation has led to many 
con#icts throughout the world. We had to 

the base lines called the “Exclusive Economic 

the right to explore and exploit living or non-
living resources already known and not yet 
discovered. This idea radically changed ocean 

allowing free circulation to air and maritime 

in the abyssal plains. It was believed to be 
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not totally wrong. The States then thought 
that they could not let these resources be 
freely explored and exploited and that they 
should be used for the common good of 
humanity. It was thus that the concept of a 
deep seabed constituted by the ocean #oor 
and what is beneath it beyond the limits of 

as whatever resources might be found there. 
The International Seabed Authority (ISA) was 

It is a historical irony that today it is not 
polymetallic nodules that are exploited. All 
existing minerals are also found on dry land 
and are a lot less costly to exploit. An ocean 
exploitation of these resources will perhaps 

resources arose and had been foreseen by 

allows us to discover in the water column of 

cell life whose genes possess remarkable 

genetic resources are directly usable at this 

free access to these genetic resources. The 
International Seabed Authority (ISA) has 

thinking about exploiting these resources 
today or even in the immediate future.

1.4.1. The Last Frontier

th

extension of the continental shelves beyond 

allowing them to reserve for themselves both 
living and non-living resources. In the case 

living resources and some sedentary living 

claimed area is indeed the natural extension of 
its terrestrial territory; the nature of the rocks is 
essential here. According to the application of 

must prove this natural extension before the 
Commission on the limits of the Continental 

opinion; a lot of geological arguments are 
necessary for the rebuked claimant to contest 
this opinion before the community of States 
party to the convention. To prevent States 
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their claims are not permitted to go beyond 

It is thus a race to obtain geological expertise. 

their continental  shelf stretches beyond 

claims. The decisions will soon be revealed 
and are not going to please all the coastal 

concerning the limits of the EEZ. As far as the 

between France and Canada will  certainly 

and other issues.

1.4.2. Extraction of Natural 
Resources

retaining  the principal fundamentals of 

sustainable fashion. This concerns deep-sea 

become necessary for a thorough revision 

sustainable system of resource management 

Maritime Limits

Sources: Author’s construction. Mapping: C. Lamberts, L. Pourinet – CNRS-LETG UMR 6554 – Géolittomer.

5Diagram
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led from the top and monitored at the 
bottom. It without doubt spells the end of the 

of control already exist; the problem resides 
in the reticence of States to implement 

Agricultural Organisation (FAO) made State 
members sign an agreement asking them 
to respect conventions concerning the 
exploitation of deep-sea resources; it was 

remarkable progress and generated many 

this economic and technical success came at 
a price; part of the coast was privatised which 

and chemical pollution.

the exploitation of minerals and marine 
aggregates is stagnating in territorial waters 
and is little developed on the continental 

of cubic meters of aggregates extracted 
for urban constructions are causing huge 
damage to marine habitats.

The exploitation of the deep seabed under 

International Deep Seabed Authority has 
enacted a mining code for the extraction of 

at the earliest. The International Authority 
is seeking a way to channel the current 
prospection and control the extraction of 

it to protect the marine environment in the 

and is happening further and further 
from the coast and at greater and greater 

meters into the bedrock is usual. The legal 
system implemented by the coastal States 
is currently  well known; a system of prior 
authorisation to prospect facilitates the 

will then allow it to exploit the discovered 
deposits. The system of production 

or production-sharing contracts are most 
usually found.

1.4.3. A Milieu Under Threat

a few national laws that were applicable 

been obliged to implement a complex legal 

know is that in both terrestrial and marine 

States react to public opinion when there 

react in a way to create the least possible 
disturbance for the economic players. For 

pollution – ballast tank #ushing at sea – only 
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has evolved and become more complex. The 

This conventional typology has shown itself 

mandatory minimum framework convention 

adhesion to which can be deferred according 
to the political and economic possibilities of 

considerable progress. It is the coastal 
States themselves that are accepting their 
responsibilities.

1.4.4. Merchant Navies and Sailors: 
The End of the Adventure

The sailor was a free agent who chose both 
his ship and his route. The captain was the 

responsible for the maritime expedition. 

the best one possible. This world has partly 
disappeared owing to the fact that maritime 
transport has become the business of 

has become a devalued commercial brand. 

three post Second  World War decades of 

man-for-himself mentality in the merchant 
#eets; ship  owners are now only interested 
in reducing costs at any price to make 

and many States do the same for the vessels 

aim is  to drastically reduce freight rates by 
dumping.

The results of this downward spiral were 

marked degradation of the transport service 
and some very poor statistics for insurance 
underwriters. Faced with the negligence 

coastline be polluted. These States invented 

“Coastal State” and also that of “Port States”. 

their sovereignty of their inland or territorial 
waters. They have thus been able to impose 
their own laws in application of international 
conventions in force on vessels #ying the 

conventions of the International Maritime 
Organisation (IMO).
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have been made possible thanks to the 

which have resulted in the removal of most 

commercial shipping.

We are today witnessing a slow “rising from 

to the refusal of underwriters to continue 

and the international community now has 
a set of conventions regarding maritime 

maritime transport within a framework of 

it to know at any moment where the vessel 
is located and the route it is following. It is a 
shame that the greed of some resulted in the 
merchant navy losing the part of greatness 
and adventure that the ocean had bestowed 
upon it.

Thank you.

Exchanges…

Jean-Pascal Torréton

exploitation you spoke about. Is there a legal 

Europe that are falling victim to genetic 

farmed stocks (weaker genetic diversity) and 
natural stocks.

Public

in the Asian region?

Jean-Pierre Beurier

genetics. There does not seem to be any 
conventional or legislative solution to genetic 

regarding concentrations – that is to say 
intensive farming should be become less 

control of transgenic salmon.

implementation of the convention and the 

concerns the International Tribunal for the 

Hamburg. It has intervened several times 
to appease the con#icts resulting from the 

powers; the States have never granted it this 

can only be resolved by the protagonists 

Con#icts related to marine space are globally 
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virgin forest and marshes is more technical 
and legal than political.

Yves Perraudeau

It is perhaps through texts about animal 
welfare that concentration problems are 
addressed rather than through texts about 
genetic problems.

Public 

What mechanism is used to share out the 

resources said to belong to humanity?

Jean-Pierre Beurier

polymetallic nodules are not exploited in the 

sulphides and cobalt-rich crusts are exploited 

it is exclusive to the coastal State and is its 

can only be made in fact by a handful of great 

be given to the poorest States in the world.

As far as the sharing out of living sea resources 

throughout the world that all go to create 

Adhesion to these international organisations 

get together on a regular basis – at least 
once every two years – decisions are made to 
determine the permitted volume of catches 
and to ensure that the member States of the 
commission share this volume. The problem 
is that there are States that are not members 

bearing the colours of a non-member State. 
It is an interesting but fragile system as there 
is no power of obligation. It is only by making 
people aware of the problem that we might 
one day succeed in making people respect 
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(Transcription)

Claude de Miras

After taking a look at the state of river and 

water in an urban environment and more 

issues are all the more acute and interesting. 
We shall divide our presentation into two 

and then I shall continue by expanding on 
the issues linked to the supply side. It is a 

the responses of supply to demand and the 

problematic.

Catherine Baron

Worldwide Stakes of the Drinking Water 
Sector

I shall begin my introduction with a few 
statistics that are often referred to when the 
problematic of access to drinking water and 
sanitation in big cities is discussed. Often 

given separately and have only recently been 
associated in international reports.

A certain amount of progress has been made 

it be on a worldwide scale or in developing 

Sanitation Service Provision
Claude de Miras, IRD – Catherine Baron, LEREPS, University of Toulouse 1
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made has been a lot slower with a progression 

people have no access to drinking water 

us remark  that Sub-Saharan Africa remains 
an exception to this general progress. 

bigger net growth than rural coverage.

this data remains extremely general and 

of the heterogeneity of the situations 

and even between rural and urban areas. 

central areas of developing cities on a smaller 
scale.

All these statistics hide a diversity of contexts 
and circumstances that must be taken into 
account.

Box 3

900 million people without drinking water
2.5 billion without sanitation

Sub-Saharan Africa lagging far behind
Rural coverage still limited

Worldwide Stakes of the Drinking Water Sector

Drinking water: progress in world coverage 
1990: 77%
2006: 87%
MDG: 89%

Sanitation: little progress
1990: 56%
2006: 62%
MDG: 77%

Sources: Framework for Strategic Water and Sanitation Intervention, 2010-2012, AFD, p.6.
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Worldwide Stakes. Resource Under Double Pressure

Sources: Framework for Strategic Water and Sanitation Intervention, 2010-2012, AFD, p.9.

Box 4

pressure  on water resources can be put 
to the  fore. It is  thus important not to 
disassociate the access to drinking water 
services problematic from that of water 

terms.

pressure linked to the availability of the 

- Worldwide consumption has increased 

because of demographic factors;
- The change in eating habits has caused 

increased pressure on water resources;
- The scarcity of the resource following 

of the worlds more than others.

the ambiguous term “clean water” is preferred 
in order to avoid con#ict surrounding the 

ecological constraints can be added to the 
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A certain number of proposals have been 

a policy which is highly valued on an 
international scale in order to emphasise 

resources management issues with access to 
clean water for all.

implementation of drinking water and 
sanitation infrastructures and the reduction of 

access to drinking water and sanitation 
automatically result in a reduction in poverty?

Stabilising populations in intermediate cities 
constitutes another type of proposal to meet 

experiencing a problem of predominant 

on water access and the implementation of 
networks.

It is also interesting to compare domestic per 
capita consumption by country in so far as 
this reveals the gaps between geographical 

consumption in Europe is linked on the one 

making people aware of environmental 

only usual access to water is by collective 

day.

access to drinking water and sanitation form 
an essential part of public health issues. 
Many works have established a correlation 
between waterborne diseases and their 
impact on infant mortality – it is especially 

were the result of water-related diseases in 
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when the problematic of access to drinking 

pressure on the demand for water in urban 

migrant populations in the cities from the 

The energy dimension is also fundamental to 
the access to drinking water and sanitation 
problematic.

all be taken into account.

Water issues are complex and call for the 

of general access to water services and 
sanitation also goes beyond the technical 
dimension and cannot be limited to the 
understanding of a succession of network 

technical subcontractors.

Worldwide Stakes. Water and Climate Change

Sources: Framework for Strategic Water and Sanitation Intervention, 2010-2012, AFD, p.10.

Box 5
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1.5.1. Demand for Drinking Water

sanitation and  rainwater is linked to the 
demand for drinking water that depends on 

and guidelines issued by donors and 
international institutions;

put pressure on demand and help in#uence 
policies; 

- To the will to carry out a water policy on the 

This represents the three aspects of demand 
that we have organised around four points for 

- International concerns;
- Conception of public services and social 

contract;

extensive urbanisation in developing 
countries;

- Demand linked to the water needs of the 

which is a factor of urban instability.

Water access: An International Concern 
For More Than a Quarter of a Century

and the environment were discussed. 

International Drinking Water and Sanitation 

Decade (IDWSD). This was a package of 

to favour individual access for all to drinking 
water – that is to say via the tap. Even though 

issue of water began to be seen through the 

on the theory and research level as on the 
political one. The dissemination of neoliberal 
standards in DCs spread to a certain 

water is an economic good and no longer 

principal of payment and pricing for water. 
The conferences that followed continued 

that take place every three years and gather 
together the principal players and donors of 
the access to drinking water and sanitation 
sectors. At the same time that the sixth World 
Water Forum (WWF) was held in Marseilles 

between the two forums.

drinking water and sanitation were not 
directly mentioned. These two themes 
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– Preserving the environment: preservation 
of wet zones and their diversity; protection 
of groundwater, rivers  and catchment areas; 
taking into account the water needs of 
ecosystems in water allocation. The goals are 

, 
“Reducing by half, by 2015, the percentage of 
the population that has not sustainable access 
to a water supply or to basic sanitation services”. 

 “Improving notably, 
by 2020, the living conditions of 100 million slum 
dwellers”. It should be noted that sanitation 

World Summit on Sustainable Development 

Progress in the Notion of Public Services

conception of “French-model public services”. 

policies implemented in DCs. We shall 
return to these aspects in more detail in the 
workshops. The notion of public services 
constitutes a benchmark for the evaluation 
and analysis of national policies. The vision 

we have gone from a public service to an 

is testimony to the integration of market 
logic. This has resulted in the implementation 

new organisations in developing countries. 
Despite the failure of these management 

not been fundamentally challenged.

Rapid Growing, Socially Segmented and 
Widely Spread Out Urbanisation 

segmentation and its wide geographical 

demand. How can a network keep up with 
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4 Urban and Rural Populations by Development Group, 
1950-2050

Sources: United Nations Department of Economic and Social A#airs, Population Division:
World Urbanisation Prospects, The 2011 Revision, Page 3, Figure 1.

Figure

appear clearly.
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5

6

Rural and Urban Population by Major Regions, 1950, 
2011 and 2050 (billions)

Urban and Rural Population by Development Regions, 
1950, 2011 and 2050 (per cent of total population)

Sources: United Nations, Department of Economic and Social A#airs, Population Division: World Urbanisation Prospects, The 2011 Revision, 
New York, 2012, Figure 2a.

Sources: United Nations, Department of Economic and Social A#airs, Population Division: World Urbanisation Prospects, The 2011 Revision, 
New York, 2012, Figure 2b.

Figure

Figure
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The highest rates of urbanisation concern 
Asia. Urban concentration is all the more 
dense as it takes place around a few cities that 
dominate the territory.

The urbanisation process of these developing 
countries is characterised by fragmented and 
segregated cities and the expansion of urban 

predominated by precarious land rights 
where the inhabitants do not possess 

sometimes have the right of land use. These 
neighbourhoods are characterised by their 

transport system is often badly developed 

result in the isolation of the population from 
the rest of the city. These neighbourhoods 
are in the process of becoming self-

and middle-income earners and easily 
accessible business centres are situated. 

great many developing cities.

The urban sprawl accentuates the urban 

in a gap between the rich and the poor and 
in living standards in various parts of the 

live further and further out in areas where 

the service is more expensive because of 

water from informal sellers who demand high 

This urban stretch engenders high costs that 

about the demand for water of the population 

population living in precarious conditions in 

evaluated? 

lot more complicated process that covers a 

Political considerations also play a central 

in precarious conditions implies the political 
recognition of the neighbourhoods they 
live in.

Innovative solutions are progressively 

of small private operators who take charge of 
water services that may cause an even greater 

a further parcelling of the city.

1.5.2. The O1er in Drinking Water

Claude de Miras, IRD

This demand table shows well the lie of the 
land and all its complexities. The theme of 
water and sanitation are not free #oating 

the problematic of urbanisation that is linked 
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access to services.

attempts to reply to these complex and 

point of a natural monopoly imposed by the 

their own networks on the same territory. 
Competition is a notion that deserves to be 
treated carefully in the context of access to 
services.

The notion of service comes back to the 

Water – from distribution (public enterprises 
and delegated management); this is not the 

both producers and distributors.

and its treatment can be added to the 

process in the structure of the service. If the 

evacuation also becomes an issue. Speaking 
about water entails referring to the water 

urban domain. The management of the 
existing network may also involve extensions 
that must be taken into account. This target 

of emerging countries that are generally 
experiencing demographic growth superior 

increase because of an increasingly dense 
population.

Choices and strategic constraints are 

partnerships in public technical services. The 
typology proposed by the Organisation for 
Economic Co-operation and Development 
(OECD) shows a growing complexity in the 

complexities. Distributing water does not 
only imply digging trenches and laying 

within a framework of multi-institutional 
arrangements linked to decision-making and 
executive processes. A relationship has to be 

is to say the construction of the city and the 
extension of its networks.

Legal Forms of Management for Enterprises 
Operating in the Public, Industrial and 
Commercial Services Sector 

for enterprises operating in the industrial 

management methods; 

and personalised governance. These are 
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models of autonomous public structures 
that depend on decentralised structures. 
The president of the management board is 
in principle the mayor of the community;

- Semi-public company (associating private 

(association of national private and foreign 
capital);

delegated management (lease contract 

contracts;
- Privatisation by sale of public assets to a 

private operator.

forms in the workshops.

Methods for Financing Water and Sanitation 
Networks

networks can be enumerated using the 

exonerations;

rent charge;

Oudin law in France that allows developed 

give their support to developing country 
communities via a levy on their bills. There 

whether it be between “sectors” (electricity 

ones).

This variable is a means of smoothing the 

intermediaries – banks – also constitute a use 
of the “time” resource through the staggering 
of loan repayments.  

Quality of Multi-Player Governance in the 
Rain, Drinking Water and Sanitation (RDWS) 
Sector

The third point evoked concerns the 

problem of universal service access. It was in 
 

and his team produced work that proposed 

for the improvement of available resources. 

inter-institutional relations.

This is what I experienced in Morocco 

connect poor neighbourhoods where 

blocking factors is in itself a task that must be 

rd World 
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are present. There is some improvement 
work to be done using new governance 

dialogue. The  result of this is a great 
need  for  coordination and synchronisation 
between the relevant stakeholders. Imperfect 
governance and regulation will result in 
delays and considerable extra costs that will 

Relationship between Construction of the 
City and Network Extension 

urban morphology and networks is complex. 

but the dynamic of spontaneous real estate 

plan for development and urban planning; 
urbanisation that structures the web of 

accelerates with the appearance of other 

structures along the axes of these networks.

It is possible to renew the water and sanitation 
services problematic and go beyond a 

consider that access to these services involves 

but in reality the notion of triggering factors is 

national factors are going to induce national 
strategies that will be set out through public 

urban territory scale.

social contract with its implicit conception 

to water will depend on the nature of this 
contract and its degree of development. 
There exists a country typology depending on 
this social contract and level of development 

but the richer countries do not always have 

oil-producing countries do not necessarily 
have urban services corresponding to their 

producing countries with a stronger political 

also to take the strategy forward through a 

authority on the scale of the territory capable 
of arbitrating all the complicated factors 
we have spoken about. This is the whole 

a city. It is a matter of politically organising 
cohesion and coordination in order to reduce 
the costs of transactions and act with all the 
players involved.

This re#ection leads us to a reviewed and 

way.

research allows us to renew our approaches 
by putting some distance between ourselves 
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those that consist in not thinking in terms of 

urban fringes more as being at the centre of 
the problematic. The peri-urban becomes 

to understand the issues surrounding water. 

issues being played out on city fringes.
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Exchanges…

Lương Ngọc Thảo, Institut de Recherche 
sur le Développement (IRD)

The volume of per capita daily consumption 
rises according to progress in living standards; 
could you explain to us why this is?

Doctorate student from the Ecole Normale 
Supérieure 1 Hà Nội

Is it desirable for a State to socialise these 
services while preserving administrative 
management? Have you had any experience 

can share with us?

Claude de Miras

There is an almost proportional ratio 
between increase in revenue and increase 
in conventional water consumption 

volume or value. Other types of leisure-linked 

also be non-conventional with the use of 
private wells.

and take into account the scarcity of the 

result in total wastage

Catherine Baron

is the priority of water for local populations by 
taking local realities into account.

Claude de Miras

The model of delegating public services 
appeared in France at the time of 
industrialisation in the XIXth century. The 
big cities called upon private operators 
in order to allow them to manage water 
services. Since then a model of pure public 

and a model of delegated management 

between technical capacity and political 
authority in order to avoid monopoly traps. 

and environmental conditions and to raise 

monitoring of operational systems. It would 
be short-sighted to consider that there exists 
an ideal model to be transferred from one 
country to another.
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The aim of this plenary session is to present 
the family of computer modelling methods 
grouped together under the term “agent-

methods has been developed over the 
last twenty years in a growing number of 

us to envisage reproducing and studying a 

out veritable in silico

and collective dynamics of computerised 

observed and analysed in as many details as 

appearance of phenomena concerning the 
emergence of complex dynamics of a “whole” 

the multi-disciplinary exchanges about a 

in direct relationship with observations of the 
real world.

This general presentation will be followed 
by the presentation of the Multi-Agent for 
Environmental Norms Impact Assessment 

implementation of norms for management 

territories and the environment. This platform 

illustration of the couplings that allow us to 

- The geochemical and hydrological 
dynamics on the scale of a catchment area;

- The occupation and use of land and its 
incidence on resources;

- The human activities linked to the 
exploitation or management of resources;

on water resources.

territory where renewable resources such as 

to competitive uses by heterogeneous social 
players.

Computer Modelling
Alexis Drogoul – IRD, Benoit Gaudou – University of Toulouse
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(Retranscription)

Alexis Drogoul 

I shall begin this presentation with an 
introduction that will raise awareness of the 

within  the framework of an application 

management by a certain number of players 

involved. I hope to obtain a lot of feedback 

many other points will be addressed next 

clarify vocabulary that is often polysemic.

Model

Sources: Authors’ construction.

6Diagram

representation of a demarcated system of 

support discussion and re#ection in a more 

be communicated and shared.
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Representation(s)

Sources: Authors’ construction.

7Diagram

A model can be written by using any 
imaginable formalism. There exist purely 

between the two exist a whole range of 

are based upon certain traditions and which 
use at the same time mathematical tools or 

inherent traditions of this discipline. If you 

are going to need systems of analysis such 
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Static Models, Dynamic Models 

Sources: Authors’ construction.

8Diagram

models.

Static models are not supposed to refer to any 

communicate it and aid re#ection. A model 
presenting the institutions of the French 
Fifth Republic is a static model of how the 

one of representation.

dynamic of the system and are linked to its 
evolution. This may be a temporal evolution 
– the most common case – or it might 
well be a structural evolution. We may be 
interested in variations of the system that 
are not necessarily variations in time. There 

and anticipates in time how the system will 
evolve.
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The computer models are very closely linked 
to dynamic models. A dynamic model in 
computer science is called a simulation. 

about a reference system that is demarcated 

in reality. This may be a social system. The 
players are then going to build an abstract 
model and at the same time programme it. 
This abstract construction is made to become 

which unfolds in time and provides 
information in time.

Computer Model and Simulation

Sources: Authors’ construction.

9Diagram
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Computational Experimentations

Sources: Authors’ construction.

10Diagram

In the same way that we can write models on 

In what way are simulations interesting?

If you observe a simulation compared to 

similar to that of an experiment in relation to 
a real system. A simulation is the perturbation 
of a model in order to provide answers to 

to push it to its limits and understand its 
way of functioning. Simulation allows this 
reproduction for its models. We can modify 

some  experimental domains that can no 

that that implies in terms of problems of 
representations and validity. Thanks to 
progress in computer science and its powers 

accessible to experimental options. It is the 

belonging to the social sciences. We can deal 
with these domains by using an experimental 
approach. We can now build models that are 

reproduce relatively complex dynamics on 
computer and explore a certain number of 
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can for example verify a certain number 

commercial use – how to implement the 

concern the validation of models; it is a real 
case of experimentation. We build a model of 

all its possible futures. The understanding of 
a model and its visualisation are important 

etc. Two domains of application carry a heavy 

last twenty years stems from the world of 
video games and its needs.

Dynamic Models, Simulations: The Best Approach?

Sources: Gilbert, N. and K. Troitzsch (2005).

11Diagram
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Structure of an Agent-based Model

Sources: Authors’ construction.

12Diagram

Within dynamic models we can distinguish 

called analytical approaches and a more 
recent one that is very closely linked to 
progress in computer science and related to 
the so-called generative approach.

The analytical approaches are used to 

to describe it in such a way as to perturb it in 
a controlled manner.

and understand the conditions of their 
emergence.

From the components and constituent parts 

in a negotiation. If you are interested in the 

analytical approaches will represent these 

which ignores the constituent parts of the 

will represent each element of the population 
and the environment in order to attempt to 

hypotheses about the individuals. These two 
approaches are not necessarily opposed and 
may cohabit within the same system.

The generative approaches date back to 

attempts at simulation that were used for 

simulation corresponded to a certain number 
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Agent-based models constitute a way of 
representing a system. In order to represent 

number of concepts that are both rich and 
polysemic when taken individually into 
account. These models group together 

the environment. An agent is a computer 
programme which can be executed and 

(the sending of information to other agents 

here within an anthro-centred approach 

from a vocabulary point of view. We construct 
computer programmes to which we give 
attributes that are almost human and living. 

allow us to say “I want to create an agent, its 
behaviour, its communications, etc., and I am 
going to programme it in such a way”. All of the 
programmes we have built in this way are 

which is also a computer programme; this 

when we can perceive phenomena and 
recuperate information.

Agent-based Models

Sources: Authors’ construction.

13Diagram
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Agent-based Models

Sources: Authors’ construction.

14Diagram

These agents are placed in situation and we 
have an experimental system. In an agent-

the means to create small virtual worlds. We 
create a virtual world over which we have 
complete power. The problem no longer 

in the way in which we are going to use it. 

we shall see during the workshops that it 
is possible to construct troubling things in 
terms of realism.

These micro-worlds have no imposed 
structure. We can use data stemming 

from that of a book. A programme is not only 

form of a description of behaviours.

I looked for a very simple model about 

opt for a segregation model. We take a 

social segregation. Segregation designates 
any evolving phenomenon or any state 
of separation of social groups on an infra-

territories  and frontier spaces. The 
challenge that we often encounter in urban 
environments is to analyse the mechanisms 
at  work in the forming of segregation. 
How and why does it appear when it is not 
imposed by law and does not result from 
any personal preference (according to survey 
results)?
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Schelling Model

Sources: Schelling, T.C. (1969).

Box 6

Schelling  model that was later used to 

Tom  Schelling in his article Models of 

context of a black/white report in American 
suburbs. How was it that when individuals 

they had “no problem living with 70% blacks 

although I am white, or with 70% whites 
although I am black”, reality showed a case of 

What forces and dynamics are at work that can 
explain this situation? How can we reproduce 
this situation in order to eventually anticipate 
it in the framework of urban planning for 
example?
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Model Description

Sources: Authors’ construction.

15Diagram

he took as his starting point the simplest of 

avoiding taking into consideration the 

complex preferences of the individuals.

Agents of both colours live on a 

they are going to be happy or unhappy 
in this habitat according to an individual 
preference expressed by the number of 

A priori everybody has the same preferences. 
“if the percentage of  neighbours 

of the same colour is inferior to 30%, I will be 
rather unhappy; if this percentage is higher than 

30%, whatever the percentage, I will be rather 
happy”. The model is childlike in its simplicity! 
This approach is prototypical of an agent-

population does not appear. Individuals are 

and they are to make a decision depending 
on this perception. The only thing global is 
constituted by environmental constraints. As 

when unhappy is totally random.

the agents will decide whether to move 
or not.
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All the simulations made on this model show 
that with rather weak individual preferences 

of people of the same colour – we arrive 

phenomena. However we interpret the 

not inscribed in the agents which compose 
the population or the group. This state of 

is simply the case that after a certain time 

simulation are indispensable steps in order to 
be able to obtain such properties.

Results of the Model

Sources: Authors’ construction.

16Diagram
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Generative Aspect of Agent–based Models

Sources: Authors’ construction.

17Diagram

These simple models take into account 

for example meso scales in which other agents 

are based on a micro-level modelling and the 
simulation and interpretation operate on a 
macro level – whereas most analytical models 
are situated on the same scale.

The other advantage of this approach is 

and even ducks can be agents. The level of 

Another advantage is the representation of 

The notion of environment is not really well 

based models shows great diversity. We are 
going to use databases – geographic ones for 
example – to represent the environment of 

environments without any particular  metric 
or topology. An environment can also be a 

of their neighbourhood.

The Schelling model that we saw on a grid 
can be made spatially clear so as to take into 
account particular topologies. We have here 
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Maps™. The agents are going to use the 
colours of the map in order to know where 

It is an example of an environment in which 
the agents use information.

Spatially Explicit Segregation, Example of Hà Nội

Sources: Authors’ construction; Crooks, A. T. (2010).

Maps 9 and 10

in which we make the agents act. Evidently 
the notions of neighbourhoods are no longer 

than their capacity to make decisions. What 
changes is their perception and their way of 
moving.

The principal metaphor of agent-based 

to principally use to programme agents 
come  from either ethology – science 

which  has  had a sometimes incestuous 
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Social Sciences, Simulation, Agents

Sources: Authors’ construction.

18Diagram

are used to this diversity of representation. 

based model is a world that is a little more 
complex than the world of maths-based 
analytical systems in which the vocabulary is 

and a way of representing these behaviours; 
what is most important is that it makes sense 
for you and the others in the interpretation.

a new world opens up in the domain of the 
interaction between the user of the model 

to things that belong to the domain of 

going to learn things from the model that 
will constitute a good part of the informal 

allow us to scrutinise and dynamically modify 
these worlds.

possibility of implementing controlled 
computational experimentations. Its 

and not from observations of the system.
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doubt become progressively more important.

on the models is a new way of carrying out 

that does not really belong to a system but 

about climate change and scenarios that are 
often built on this type of model and data that 

and models of reality.

Agent-based models present multiple 

- Possibility of an experimental approach on 
micro-worlds;

- Possibility of participative approach 
(immersive micro-worlds);

- Possibility of representing heterogeneous 
players;

- Possibility of basing oneself on spatial 
data or real statistics (for calibration and 
experimental research). 

When do we use agent-based models?

from observations;
- When the players in a system are very 

heterogeneous;
- When it is possible to identify relationships 

or intermediary organisations that in#uence 
the dynamics of the system;

may #uctuate;

- When macro level changes must be the 
results and not the input of the model.

Benoit Gaudou

that is being carried out in Toulouse. This 

integrative modelling and agent-based 
platform to study the socio-environmental 
impacts of the norms (social and legal rules 
of the organisations) implicated in the 
management of renewable natural resources 
(particularly water). We are more precisely 

period of low water and of user con#icts – for 

Toulouse. The drop in the water level implies 

for farmers.

there is a whole system of laws and norms 
implemented from the European to the local 

implementation of these new policies. This 

the volumes of water to be used?
- What is the technical/social feasibility 

options?
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integrate – versus

and agronomy. We had a certain amount 
of initial data around which we built and 
represented a “world” in order to implement 

model of all the agents and their dynamics 
implicated in the system in which we are 

The fact of establishing this representation 
allowed us to agree on the vocabulary. 
A certain number of iterations were necessary 
to arrive at a stabilised representation. It  is 
important to note that these iterations 
represent a coevolution of the necessary 

hoped the model will provide answers.

MAELIA: An Interdisciplinary Modelling Project

 RofW = Representation of the World.
Sources: Authors’ construction; production of the MAELIA project (non-published).

19Diagram
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One of the principal players of the model is 
the “farmer” entity with a certain number of 
associated characteristics. The links between 

represent the relationships between the 
farmer and other concepts that we wished to 

his farm or the agricultural product market).

of an agent considered in our model. It is 

the principal entity of all the hydrological 

at a superior level (in terms of spatial scale) 
to  all that is agricultural. The type of soil is 

it and #ow in the same way. These two 
diagrams are a part of the static view of the 
model.

Principal Agents: The Farmers

Sources: Authors’ construction; production of the MAELIA project (non-published).

20Diagram
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that we wish to implement in our model. The 

- Plant growth (plots);
- Choice of crop rotation (farmers);

- Formal framework (irrigation restriction 
decree issued by the prefect). 

We worked with the Institut National de 
Recherche Agronomique

concerning crop rotation plans. Four principal 

similarity with the last crop rotation plan and 
loss risk.

became interested in the in#uence they 

by considering the other identical criteria in 

longer hours of labour. The chosen formalism 
to describe the decision-making process 
is that of the multi-criteria decision using 

this criterion and three functions referred to 

belief function describes the weight that this 
criterion has in the decision to consider the 

belief function the weight to consider it as 

is the best or not.

Principal Agents: Hydrological Zones

Sources: Authors’ construction; production of the MAELIA project (non-published).

21Diagram
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We have presented the static model that 

linked to the dynamic of the system. From 
these two elements we can implement a 
computer model. The following work stage 
considers the execution of this model and the 
observation of its results.

Most of the processes involved in this model 
are going to necessitate a certain number of 
data in order to be executed and produce 

constitution of a database (and particularly 

We are now ready to execute our model 
(launch simulations) and evaluate a certain 
number of scenarios  considering the 
indicators. The two scenarios that for the 

and climate change (in terms of rainfall and 
temperature).

(Débit  Objectif  d’Etiage, DOE)
production of irrigated crops;

holdings; cost of the implementation/

Example of the Process: Choice of Crop Rotation

Sources: Taillandier et al. (2012).

22Diagram
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functioning of the alternative 
management method; 

respect of norms).

Thank you very much. 

Selected Bibliography

Principal sites (articles free to access): 

htm

Three free agent-based modelling and 
simulation platforms:
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net/

com. 

Publications:
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et Simulation multi-agents : applications 
pour les Sciences de l’Homme et de la Société. 

Residential Segregation through Vector 
International Journal of Geographical 

Information Science

Simulation 
for the Social Scientist.

Agent-based Models. 
Series: Quantitative applications in the Social 
Sciences

The American Economic Review

based on the belief theory. Application to 
the modelling of cropping plan decision-

Modelling and Software Society (iEMSs 

Modélisation et Simulation à base d’agents. 

Exchanges…

Claude de Miras

to which the individual scale did not 

your presentation as being the contrary 
demonstration of the impact of implicit 

the passage between the individual and 

on the continuity of these two scales.

Catherine Baron

Which social sciences and which approaches 
are you evoking when you speak about the 
implantation of social science metaphors in 
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computer science? Would a change in your 

How do you integrate the new work and 
research in economics into the rationality 

how do you integrate the con#icts that 
often modify existing rules and result in the 
emergence of new ones? How does this 
modelling allow us to account for these 
aspects in a dynamic fashion?

Alexis Drogoul

the individuals with a preference rate of 

individual preference and the result obtained 
was not intuitive.

Claude de Miras

intuitive. Is there not an implicit understanding 

that if we have one neighbour in three of such 

a perception and a representation of an 
exceeded limit? There is perhaps a societal 
intuition that determines this type of 

not been addressed. The hypotheses in the 
choices that allow us to go from the system 

produce; however no allusion has been made 
to this.

Alexis Drogoul

The construction of a model always 

even if they are not necessarily explicit. 
I  believe that in computational approaches 

all the more necessary in computer science as 
they are part of operational constraints.

from the sociology of organisations. A certain 
number of representations of economic 
systems were perfectly attuned to the vision 

the vision computer scientists have of social 

researchers have built concepts that we later 

science. The networks of neurones are 
particular representations that allow a 
computer system to learn from examples. This 

nothing to do with the biological metaphor 
of the original models that were themselves 

allows us to construct the concept or the 

will allow us to construct the concept of the 
model. We can then represent any theory of 

on players in an absolutely non-emergent 
manner. Expressivity is not limited by the 
initial use of the metaphor.
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How can we integrate the envisaged 

intelligence as they did to economy. A large 

intelligence. Then we moved away from this 
because we cannot assume the rationality of 

the homogeneity of their representations. 
Rationality is not necessarily an assumption 

not be rational. We can perfectly imagine a 
player who makes random decisions. The 
models that we are building are not models 
that we must believe. They are models 
that are used as a support for discussion 
or negotiation between players. Very few 
predictive models exist. 

Benoit Gaudou

proposes a prefect who issues a decree 
forbidding irrigation when water levels drop 
beneath a certain threshold. All the prior 

used are not modelled. We would have to be 
able to determine a process that generates 
decisions. The catchment area council is 
made up of about two hundred people who 

which necessitates a certain knowledge that 
we have not yet modelled.

Trainee

Is the model a decision-making aid that helps 
farmers choose the most economically viable 
crop?

Benoit Gaudou

For this model we need geographical data 

and the type of crop. We also have data about 
crops that have been grown on a plot over 
the last ten years. We implement our farmer 
agents and calibrate over this ten-year period. 

the model evolve. This model in particular will 
not predict what it is necessary to plant or 

what will happen if water supplies dwindle.

Jean-Pascal Torréton

what Alexis is saying about the limits of 
simulations and their capacity to reproduce 
complex phenomena. In the domain of 

as the representation of an experimental 
system used to test hypotheses. In 

out experimentations that are extremely 

when we wish to evaluate the in#uence of 
climate change on the way oceans function. 

experimental system by simulation.

Catherine Baron

studying human societies and the economic 
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Alexis Drogoul

simulation in marine biology and a simulation 

represents a population is not only interested 
in individuals. We ignore any heterogeneity 

approaches I have presented here as attempts 
to bring to the fore the dignity of all points of 

not the limit of all models?
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restitution of our work; an on-the-spot 

of the many aims of which is to put into 

to shed some light on the coming week of 

my predecessors in this role. Ever since this 

whom I send my regards as he is absent for 

more sensitive problem of discrimination.

The time has come for me to throw myself 
in the water,
I  remain optimistic about the outcome of 

“any object 
immersed in a liquid will eventually be pushed 
back up to the surface”. I must confess that 
I was all the more worried to “have pulled 

and Its Many Issues” as not only am I far from 

also initially very sceptical about this theme 

lacking any real development issues. I must 

your plants.

 

the laboratories are carrying out research into 

pointed out in his speech; but here it is above 
all “hard” science and only very marginally 

had to water down a few of my opinions.

by the AFD to study the feasibility of the 

Sessions
François Roubaud – IRD-DIAL
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implementation of a statistical protocol 
assessment for the evaluation of a water 

the Democratic Republic of Congo (DRC). 

you know is in fashion at the moment and 
presents some frightening methodological 

I went there on a mission and had a revelation.

and public water fountains to provide 
drinking water to impoverished populations 
who had been used to getting water from the 

user associations – one of the most common 

of possible impact was extremely wide and 

particularly through the reduction of 
diarrheal illnesses;

women and girls were often attacked;
- Impact on household economies and 

allow the girls to go to school and the 
women to start working (probably in the 
informal sector);

through the structuring of inhabitants by 

water user associations around issues of 
general interest.

I even went a little further in my re#ections 
and came to the conclusion (a hypothesis 
that needs testing) that in the context of 

– the association of water users was the best 
means of triggering a process of general 
basic  development that went well beyond 

social one. Once the associations are up and 

they can serve as a springboard for other 

I was already completely convinced of this 

two days of plenary sessions I am even more 

begin with Olivier Tessier and his dive into the 
deep waters of eight centuries of hydrological 

the superb illustrations which impressed 

central role of water in the construction of the 

probably for the whole region. Water is not 
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It was true during the imperial and colonial 

today. To understand the current economic 

to go and look at the foundations of that 
strong State – understood in the positive 

manifested itself in other regions of the world; 
and not in the sense of a repressive State – 

accompanied by this accompanying body 

 referred to when 
talking about China and which Marx had 
used for one of his foundations in his “Asiatic 
Production Model” .

It is an intimate part of 
the Vietnamese soul, and of the language and 
culture of every one of its citizens.

about the same thing – the Red River Delta – 
but moves forward in time to the post-

management. I shall single out two salient 
points in his presentation.

players and the social interaction associated 
with water management. Even when the 
collectivisation period is excluded – which 

treated in a way that goes beyond the typical 
stereotypes in order to give it all the subtlety 
granted to later periods – the following 
period and the one that brings us up to today 
show us to what extent the multiplication of 

bipolar division of the State-Market debate. 
How this Russian doll of decision-making 

to what point the central State intervenes 

understand the alchemy (more or less 

which must have been his initial angle of 

and conditions the parameters that will 

Philippe Fontenelle raised in his conclusion. If 
they are probably partly due to the fact that 
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on the contrary be considered an asset in 

this summer school to present new research 

that is to say those present here today? In 

them will be taken up.

single out two salient points.

While the two preceding presentations made 
us familiar with the subtle and sometimes 
violent games played between the central 

that is to say they have a regional dimension. 
It is only on this scale that a whole load of 

on the scene. We fully understand here that 

though the abundance of the resource seems 

going to have a devastating impact on the 

disappear under water; several million people 

of millions on a regional scale. We were 

presentation. There is nothing new here. The 

taming of nature has been a constant theme 

time man is wholly responsible for the threat 
– nature thus plays no part at all. Debates have 
for the most part been about forecasts. The 

hypotheses? Can they be believed? What 
might their implications be and what action 
can be taken to prevent them? The very 

never facts.

Olivier Tessier had to delve into the archives 

to establish an inventory to deconstruct 
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Drogoul alerted us about the necessity of 
breaking down the hypotheses behind the 

have convinced us that there is no purely 

climate interactions.

seems to emerge from the screening and our 

fundamental gap between the time of the 

them to give time for the consolidation 
of the CPU in order to tackle head on 
the management of the totality of works 

was paramount for the balance of the system.

World 
Maritime Issues, we not only really set sail, but 

a scale that is truly global. From this rapid 

I shall again single out two salient features.

con#icts on the Mekong became a real threat 
with tensions rising to breaking point in 
certain areas – skirmishes and the beginnings 
of armed con#ict – and that international 

law did its best to defuse; but this was 

given the lack of supranational coercion 
power at its disposal.

the intrinsic interaction between “hard” 

I was impressed to see that two of our legal 
experts had to try their hand at geology 
and mathematics in order to calculate the 

is always necessary for crises to appear for 
it to react. He  concluded on a pessimistic 
note by  speaking about the demise of the 

his message is also one of hope when he says 

intrusion into the domain of “hard” science 

of computer scientists from the world of 

is the more active implication of social 

understand better the huge hiatus between 
the de jure (what the law says) and the de facto 

on the power relationships at work).

After these incursions into inland waters 
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and Claude de Miras addressed another big 

What struck me about their introduction to 
the workshop is the idea of turning upside 

that of governance – by postulating that 

“describe 
or forge the social contract around water, 
and I will tell you what technical solution may 
emerge”. I will go a step further by suggesting 

will emerge. 

experience – the north for Claude and Sub-

proved during the preceding editions of 

propose a comparative study of the situations 
in the region.

Alexis Drogoul and his team are undoubtedly 

so brilliantly demonstrated appears to 
be in some way the miraculous solution 

team seem capable of taking into account all 
the concepts we have put forward. We have 
spoken about “dealing with the complexities” 
and here we believe that we can do so by 

to the power of computing and our powers 

and computer scientists. We have attached 
much importance to the role of the players 

What more could we wish for? We get that 

that we can solve all our problems. This 
is what you will undertake next week in 

demonstrated that science is not the answer 

social interaction are at least as important 
as science. We could thus get stuck in the 

Alexis Drogoul was very clear. He claims that 

perhaps especially) feeding and stimulating 
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which is what we are about to do in Tam 
Đảo. The issue of water is well adapted to this 
exercise.

pertinence and the suitability of the theme 

today to have been perfectly demonstrated. 

have been assigned. They fall under the seal 
of a methodological approach; in order to 

only a diversity of approaches to research will 

and even this year computer scientists and 

witnessing a blending of genres. The 
plenary sessions and the workshops are not 

mention but a few; 

titular researchers from principal research 

implication through the mobilising of its 

to us this year follows others which were 

for doing this without straying from the 

– guaranteeing the independence of 
research. This is something rare enough to 
deserve mention;

- Through the multiplication of scales of 

regional and global.

In a world where the division of labour and 
specialisation is becoming more and more 

example and will continue to do so.

In this second to last edition of the contract 

and institutionalisation. I think I am right 
in saying that a re#ection in this sense has 

have been asked to play a pivotal role in this 

say a whole range of things about structures 
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taking in 
water and would probably sink to the bottom.  
A round of applause is called for.

set 
sail for
into four groups that stem directly from the 
plenary sessions. The latter have allowed you 

nothing is yet decided. Water can constitute 

led to the gates of Hell. Water can also be a 

you starting next week!
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Workshops
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Jean-Pierre Beurier – Honorary professor, University of Nantes, 
Pierre Cariou – Euromed Management, Marseilles Business School, 

Patrice Guillotreau – University of Nantes, 
Yves Perraudeau – University of Nantes

Multiple human activities are increasingly 

man-environment activities must be better 
understood in order to envisage governance 
that both attenuates the risks run and renders 
activities more sustainable. This workshop sets 
out to analyse the legal and economic issues 
of the exploitation of resources and maritime 
space by seeking indicators of sustainable 

analysis grids of some maritime activities 

economic modelling are introduced and 
completed by the search for indicators of 
the sustainable management of resources. 
Aspects of international trade and framework 

policies for the exchange of ocean produce 
are also discussed. In the case of maritime 

and particularly the implementation of 
strategic alliances in this sector. In the case 

the Driver-Pressure-State-Impact-Response 
(DPSIR) model serves as a framework for 
the analysis of man-nature interactions and 
contexts of environmental change; this 
model is applied to several cases of local 
ecosystems by the trainees. Indirect methods 
of evaluation of non-market environmental 
goods are proposed. The uses of the sea are 
analysed with regards to the multiplying 
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(Transcript)

Day 1, Morning of Monday 16th July

Introduction of trainers and trainees 
(see  trainers’ biographies, list of trainees 
inserted at the end of the chapter); 
explanations by Yves Perraudeau of 
Saturday’s feedback objectives.

[Patrice Guillotreau]

From the introductions and expectations 
of everyone here I have singled out three 

climate change and sustainable development; 
issues of con#ict and regulation.

Talking about risk means addressing both 
natural risks – such as climate change – 
and man-made risks that may be linked to 
tensions that have not yet boiled over in a 
domain of competition related to the use of 
a resource for example.

going to look at institutional and regulatory 
issues. How can we create institutions that 
are adapted to dealing with natural and 
man-made problematics including climate 
change?

2.1.1. Sustainable Management 
of Fish Resources

[Yves Perraudeau]

traditional activity in which man took what 

he found. In this type of behaviour nothing 

and take away.

behaviours are then traditionally those of 
producers and enterprise managers. We are 

Yves Perraudeau succinctly describes the 
di#erent !shing gear used in France – the 
trawl, drift netters, seine net !shing, trap 
!shing, lines and pulleys, dragging –, criteria 
of size and number of days per year they are 
allowed to take to the sea. By referring to 
the case of Europe, the distinction between 
four types of !shing is highlighted: small-
scale !shing – carried out along the coast 
for period generally shorter than one day; 
coastal !shing – three days at sea; o# coast 
!shing – between !fteen and three weeks 
at sea; deep-sea !shing – boats longer than 
forty metres.
Finally, several types of !shing economy are 
identi!ed, notably according to the statute 
of the head of enterprise: owner, non-owner, 
aboard, not aboard. The objective here is to 
di#erentiate artisanal !shing – boats of less 
than twenty-!ve metres in length, owner 
aboard – from semi-industrial and industrial 
!shing for which bigger boats are used, more 
than twenty-!ve metres, and on which the 
owner is not aboard.
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[Patrice Guillotreau]

We must also take into account the criteria 

of tides.

categories of activity?

Huỳnh Thị Bích Phụng

Phạm Tuấn Anh

month is spent at sea.  Could you specify for 
us the weight of the French maritime industry 
in the economy?

[Yves Perraudeau]

Fishing is of minimal weight in the French 

vessels and its economic weight is very light. 

of Africa.

Phạm Trương Hương Giang 

of coastal populations. This activity is 
progressing slowly.

Võ Hữu Hòa

will serve the transformation industry. In Việt 

ones. However there are cooperatives that 
support this system.

[Yves Perraudeau]

Here we shall suppose that boats of less than 

[Patrice Guillotreau]

according to modes of human organisation.

Huỳnh Thị Bích Phụng
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activity; they do not specialise in catching 

[Yves Perraudeau]

communities? 

Nguyễn Xuân Lâm

[Patrice Guillotreau]

subsidation rates throughout the world. 

Lê Thị Hằng Giang

We can also mention a decision by the Prime 

referred to. This decision granted aid to 

vessel – vessels whose engines are bigger 

[Yves Perraudeau]

international data.

Sustainable Development of Fishing Resources 
(1950-2010)

Source: Food and Agriculture Organization (FAO).

7Figure
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Principal Fishing Countries in 2009

Source: FAO.

biological rest following the Second World 

– after which it began to stagnate. On the 

catch-farming production growth. We can of 
course see this progress when we look at the 

[Patrice Guillotreau]

8Figure
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[Yves Perraudeau]

#eets? 

Catch by Species Group in 1950 and 2009

Source: FAO.

5Table

diadromous species makes up the third 
group. The latter lives both in salt and fresh 

types of shrimp.

A decrease in the weight of the demersal 

sardine  – are the biggest catch. This points 
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[Patrice Guillotreau]

rise in the pelagic species. 

which themselves feed on phytoplankton. 

The work of Daniel Pauly and his colleagues 

in the trophic chain  (Pauly et al.

us to consider the eco-system rather than 

species. The average fall in the trophic index is 

ten years.

Analysis of the Trophic Level:
World Catches are Being Carried Out Deeper 
and Deeper in the Trophic Chains

Source: Pauly et al. (1998).

9Figure
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We can refer to the three traditional pillars 

co-products and the commercial threshold 

or Thailand for example. In the social 

etc. The environmental dimension may have 

carbon dioxide emissions emanating from 
sea vessels. In order to reduce the tensions 

Fishing and Sustainable Development

Source: Author’s construction.

23Diagram
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The aim of this day for us is to re#ect 
together on the indicators that correspond 

[Yves Perraudeau]

Price is also an indicator of sustainable 

satisfactory on the economic level and 
interesting on the social one.

If high prices are interesting on an economic 

level  for example. Until the beginning of 

the gap between the two price indexes 
narrowed. The fall in price of farmed produce 

Price-Cost Margin by Fishing Method in the World

Source: Lam et al. (2011).

10Figure

Wide gaps can be observed between certain 

opposite is true. This sometimes necessitates 
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[Patrice Guillotreau]

average energy consumption per kilo of 

specialties will be better positioned than 
others. This indicator is interesting because 
it allows us compare the price of a litre 

and greenhouse gas emissions caused by 

social level of sustainable development. 
Another reading of the activity is again given 
by the economic result per tonne of landed 

concerns the sustainable development of a 

on an environmental level will best cater for 
needs in food.

groups according to the three main pillars 
of sustainable development and aspects of 

articles that have already been handed out 
(c.f
the data is accessible for everyone on the FAO 
site by downloading the FishstatPlus software 
programme.

Patrice Guillotreau introduces the software 
programme to the workshop.

Table / Indicators “Sustainable Fishing” in France (2009)

Source: Réseau d’informations comptables et économiques sur la pêche (RICEP), using data from the Data Collection Framework (DCF), 
the Direction des pêches maritimes (DPMA) and the Centre de gestion de la pêche artisanale (CGPA).

6Table
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perhaps  a more conceptual approach and 

of stock in a virgin area can be simply 

species colonising a new environment that 
will develop before reaching maximum 
capacity in its milieu.

Growth According to Stock

Source: Schaefer (1954).

11Figure

given several forms and which is represented 
by “ΔX

is exhausted and is no longer capable of 
reproducing; when the global growth of the 

the growth of vegetation on an island for 

which corresponds to half the maximum 

to as Maximum Sustainable Yield (MSY)
will represent a target decided at the Earth 
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period catch level may thus be targeted (Ht) 

t)] at each 
period.

Box 7

Let Ht be the level of catch, G(Xt) the fonction of growth and Xt the population level at 
the moment t:
  Xt+1 = Xt + G(Xt) – Ht

Growth of stock with catches:
   Xt+1 – Xt = G(Xt) – Ht

Desired balance (sustainable): 
  Xt+1 – Xt = 0 <=> G(Xt) = Ht

Evolution of the Population with Catches

Relation Catch (H) / Fishing E1ort (E)

Source: Author’s construction.

12Figure



[     ]July 2013 / / © AFD

Here the curve is represented with the 
maximum and minimum levels of stock. We 

steeper the line X will be. If we make this level 

we shall obtain the level of sustainable catch. 

etc.

the right of the graph (in E

reduced (in E

these will be achieved with much superior 

reached; this theoretical level corresponds 
to maximum capacity divided by two. There 
we have the management target set by most 

biological target to once again maximise the 

while allowing its permanent renewal over a 

What Target(s) for Sustainable Fishing?

Source: Author’s construction.

13Figure
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to compare the catch level (vertical axis) in 

of hooks. I will now be able to consider this 

with levels of stock higher than necessary 
for biological balance. This balance is only 
possible if access to resources is regulated – if 

be the only target they would seek to achieve. 

incentive is going to encourage others to 

individual but the cost is social; it is shared by 
all the members of the community.

this time the target to be achieved is the 

approach stock extinction.

Lê Thị Hằng Giang

[Patrice Guillotreau]

would be entirely dissipated. We could thus 
produce more using less of both human and 

(see st

If we represent a listao tuna catch level in 

to available stock. An abundance indicator 
would consist in dividing catch level by unit 

an approximate estimate of the available 

wherever they are; this is going to increase 

see nd
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Free Access O1er Curve

Estimation of the Relation Catch-E1ort 
in the Listao Fishery by European Seine Fishermen 
(Atlantic Ocean)

Source: Copes (1970).

Source: Author’s construction according to data from the Tuna Observatory – Centre IRD, Sète (France).

14
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diagram to consider the supply and demand 

diagram. The relation between stock and 

is also negative relation between price and 

The problem of unregulated free access is that 

physically increase and will even decrease 
because there are too many and an excessive 

Free Access O1er Curve and Market Balance

Source: Author’s construction.

When consumer demand increases 
–  because  the price of meat has gone up 
or  consumer incomes have risen – the 

demand curve moves towards the right 
and  the risk of a market balance beyond 

16Figure
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We have remained in a static balance; let 
us now introduce an updated principle. 
Dynamic management is also linked to 

sustainable development in so much as it 
shows a more or less large current preference 
– and thus a more or less big concern for the 
future of natural resources. The principle is 
to ask what value should be given today to 

take an example. If I ask one of you to lend 

more next year. This interest rate represents 
your preference for the present compared 
with the future value. The more you attach a 

to a high interest rate.

[Yves Perraudeau]

in#uence on this rate.

[Patrice Guillotreau]

Dynamic Management: The Update Principle

Source: Author’s construction.

24Diagram
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of time; the easiest way to compare them 

are done in the exact reverse order. Instead 

revenues be worth that I am going to earn in 

impatience and a preference for the present; 

lower the current value of the sum that will be 

Phạm Tuấn Anh

Could you specify the bases according to 

[Patrice Guillotreau]

even though you can buy one cheaper in six 

are going to buy it right now. There is also a 

less relative value than it does today.

Box 8

The solution for the dynamic exploitation of a stock of !sh takes the form:
  G’(X) = i with H = G(X)
This equation is referred to as the “basic equation of natural resources” or the golden 
rule:
  - If G’(X) < i, then depletion of resources
- With a high discount rate i, if G’(X) = i,  at a level inferior to Xlim then extinction

Optimal Management Dynamic: The Golden Rule

The golden rule in optimal stock 

marginal stock production with the discount 

yields with capital yields. What will the natural 
resource produce tomorrow if I leave the 

resource to reproduce and multiply in the 
sea? I am going to compare this marginal 
yield of natural capital with what I could earn 

in capital markets. If this stock productivity 

this means that it is in my interest to deplete 
stock now and place my money in a bank 
where it will earn me more. Certain stocks 
in the world have low productivity because 
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[Yves Perraudeau]

this situation. 

[Patrice Guillotreau]

We can thus imagine situations where the 

ourselves at exploitation levels that are too 
close to the biomass limit and correspond to 
extinction thresholds.

governance.

What institutional solutions have been 

mortality – is the principal factor of pressure 
and species depletion. We are going to try 

than the maximum level “E” for example. 

problem of overcapacity. The other solution 

more than this maximum authorised level. 

Through which institutions can we attain 
this target?

to resolve this problem of free access. It is a 
general problem in economy that concerns 

two institutions to regulate the problem of 
externalities – externalities are the impacts 

damage incurred. 

river upstream and another downstream 

economy it is said that private cost does 

intervention and the imposition of a tax on 
polluting activities to incite them to reduce 
this activity or force them to reduce pollution 
levels. We can also imagine subsidising 

resulting in carbon dioxide capture. Another 
solution consists in organising meetings 
between the polluters and the polluted 
in order to strike a bargain and foresee 
compensation for the polluted activity – this 

from one activity corresponds to the damage 

exercising a right always corresponds to the 

the exercise of this right. The challenge is to 

verify that the latter is respected.
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take place within the same community. That 

the other. Individuals thus meet on a market 
of individual property rights where the 

receive compensation in counterpart. It is 

External Cost of a Polluting Production

P: Production
Source: Author’s construction.

Above you have a private supply curve 

a demand curve. The level of output at 

cost (CmP) is lower than the social cost 

costs engendered by the output activity 

by the State – or by bargaining. The target 
is to bring output to a lower level in order 
to eliminate a part of the negative external 

corresponding to the social optimum.

17Figure
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External Cost of a Consumption

Bm =  (private marginal pro!t); BSm =  (social marginal pro!t); Um = Utilité marginale 
privée (Private marginal utility).
Source: Sloman (2009).

a private consumption that exceeds the 

for example the egotistical pleasure of a 
smoker engenders damage not only damage 
to his health  (and society will have to pay 

corresponds to the interest we are going to 

a consumption level that will be too high 

social cost coincide with the marginal social 

optimal levels of pollution emissions. It is 
not necessarily interesting to eliminate all 

may be high (e.g. eliminating new traces of 
oil pollution on a beach when cleaning work 
is already well advanced). There thus exists a 
tolerable pollution level that corresponds to 

gained from the depollution.

18Figure
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- Rent maximisation (minimising costs) 
– a theoretical solution proposed by 
economists in the example of the carbon 

of “common ownership” solutions. These 
solutions have been studied by Elinor 

levels of intervention in the appropriation 

organisation;

alienation (to sell or concede one or two 
preceding rights);

by users (referred to as “appropriators” by 
Ostrom).

means implemented to achieve these targets.

State of Stock in Practice

Source: FAO (2005).

19Figure
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MSY Target in 2015

Source: FAO (2005).

level of stock from fully exploited or stock 
depleted – or recovering after a strong 

exploited stock (even underexploited). In 
this precise case we have the example of 

catch percentage in relation to the historic 

are more or less exploited. We can see that 

becoming extinct and is in need of regulatory 
measures. Remember the target from the 

c.f. 

are moderately exploited or underexploited. 

.

awareness of the degraded states of stocks 
has greatly  inverted the trend; the number 
of stocks underexploited or moderately 
exploited is in decline in Europe.

[Yves Perraudeau]

We have seen that it was necessary to regulate 

exploitation corresponds to a fall in 

intensity at which they are used gives us 

20Figure
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particular); 

which management and reproduction 
aspects are essential. These common 

are at the same time subtractive (what is 
taken by some is not taken by others) and 

resources. 

approaches. The classical approach has 

to  preserve the links between diverse 
resources.

What Targets and What Tools?

Source: Author’s construction according to Boncœur and Troadec (2003).

25Diagram

the targets are and which tools we are 

management  can be globally carried out 
according to either the conservation of 
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framework with incentives. These tools 

group together a large number of countries 
and that can be found on all the oceans – The 
Commission for the Conservation of Southern 

[Patrice Guillotreau]

That is one way to resolve con#icts linked to 

management measures and conservation. 
These organisations are often composed 

recommendations that have been made.

[Yves Perraudeau]

Common Fisheries Policy (CFP) that is based 

- The conservation of resources with 
evaluation work regarding the situation of 

corresponds to the will to preserve stocks;
- The Common Market Organisation (CMO) 

has a more social and economic aim vis-à-
vis the producer and the consumer and the 

of the product (price and revenue policy 
with a system of withdrawal prices in order 
to maintain a guaranteed revenue for sea 

seen here;

Typology of Resource Access Regulation Instruments

Source: Boncœur and Troadec (2003).

7Table
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through negotiations with the countries 
concerned. There are also trade agreements 
with reduced customs duty and other 

are also part of EU development aid policy. 

encourage or discourage the activity.

totally integrated at a European level.

Box 9

- Level indicators: Absolute values of some key indicators (!shing capacity, biomass, 
revenues, job, number and seriousness of con"icts, etc.)

- Indicators of change: indicate the direction and variation rates of the key indicators 
- Indicators of structure (or institutional ones): Functional elements of the system 

(management targets, management measures, control and monitoring)

Indicators of Sustainable Fishing 

[Patrice Guillotreau]

the criteria regarding the sustainability of the 

(c.f.

climate  change on a coastal population 
or a coastal activity. We can imagine some 

response by those accountable for these 
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often distinguished. Indicators of level will 

also imagine ratios with relative values – for 

with the biomass level before exploitation 
may be an interesting indicator.

If you wish to appreciate the level of 
governance of your system you can use the 

contrary a multiplicity of infractions? We must 
remain prudent in our analyses.

The indicators of change are at the same time 
going to indicate the direction and speed of 
change.  

Are we approaching or moving away from 

institutional indicators about management 

(non)-limitation of catch and the (non)-

Try to be imaginative in the choice of your 
indicators while experimenting a reality 
principle according to what you know about 

to collect in order to understand if a reference 
system can be implemented and monitored 
in the long term.

The workshop is divided into four thematic 
groups: society, economy, ecosystem/
environment, and governance.

Example of Matrix of Over#shing Indicators

E = E#ort
Emsy = Level of e#ort corresponding to Maximum Sustainable Yield
B = Biomass
Bmsy = Level of biomass corresponding to Maximum Sustainable Yield 
Source: Garcia (1996).

8Table
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Day 2, Tuesday 17th July

2.1.2. Indicators of Sustainable 
Development in Aquaculture

Feedback on group work on indicators of 
sustainable development.
The exposés trigger debate on the following 
thematic areas/indicators:
Group 1 - Society: level of debt, revenue of 
inhabitants, distribution of sales, distance 
from the family sphere, local cultural 
traditions, personal job satisfaction 
(education, number of holidays), etc.;
Group 2 - Economy: resistance to risk, etc.;
Group 3 - Environment: on board retention 
rate, quantity of pollutants, accessory 
catches, selectivity of !shing gear, quality of 
water (aquaculture), conversion index, etc.; 
Group 4 - Governance: bodies for con"ict 
management, legal means of control and 
monitoring, judicial consequences, control 
of the sanitary quality of the produce, cost of 
managing and publication of indicators over 
time. 

2.1.3. Competition in Maritime 
Transport

[Pierre Cariou]

merchandise exchanged in the world. I now 
propose to describe to you the characteristics 

container transport.

maritime transport decision centres are 
shifting towards Asia (see Map next page).

This shift has been particularly strong over 

evolution of international trade. (see Diagram 
next page).

merchandise in the world is oil conveyed in 

transport this merchandise is referred to as 

conveyed by the sea.

the reason for which the bulk segments are 
generally measured in volume and container 
segments in value.

The organisation of maritime markets is 

identify bulk transport markets – or demand 
markets – and those referred to as regular 
routes that essentially transport containers.
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World Maritime Transport

Source: Stopford (1988).

Map 11

Maritime Transport Markets

Source: Mandryk (2009).

26Diagram
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own behalf. The system is similar to that of a 
taxi that you use to go from point A to point 

regular routes transport.

An intermediate system would correspond 

the carmaker works with a ship-owner who 
exports from Asia to Europe. He implements 
a semi-regular system.

Today we are going to focus on the regular 

present to you the Tralin game that will 
allow you to apply strategies to regular 

of the Tralin game can be found on the site 
www.tamdaoconf.com). The container is not 

found inside the container.

Regular Route Maritime Transport

Source: Author’s construction.

27Diagram
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exchanges between Asia and Europe; the 

What are the markets of the regular routes?

Regular Route Maritime Transport (2)

Source: Global Insight, Danish Ship Finance.

28Diagram

Regular Route Maritime Transport (3)

Source: Author’s construction according to reports from Drewry and the United Nations Conference on Trade and Development (UNCTAD), 
Review of Maritime Transport.

21Figure
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In the graph above we can observe that two 

six million containers were counted each 

containers.

How can we explain the big reduction in the 
cost of transport? The principal explanation 

containers; at  present vessels can convey 

The advantage of investing in vessels twice 

consumption is not proportional; you also do 
not need twice as many sailors. It is expected 
that maritime transport costs will continue 

delocalisation to Asia.

The logic is clear but the implementation 

- Ports must be adapted to receive vessels – a 

- This logic holds if markets are growing. 

a particularly strong economic crisis in 

led to a big reduction in imports.

Regular Route Maritime Transport (4)

Source: Author’s construction.

22Figure
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This crisis is today driving regular route 
ship-owners towards bankruptcy – a crisis 
of overcapacity. The crisis was all the more 
severe in the maritime sector as no one vessels have arrived on the market.

Regular Route Maritime Transport (5)

Sources: China’s Ministry of Commerce, Danish Ship Finance; Clarkson, Danish Ship Finance.

23Figure
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Who are the big ship-owners that dominate 
regular maritime transport routes? What 
strategies have they adopted to cope with 
the crisis? 

Liner Shipping Operating Pro#t Margins, 
2006-mid 2011

Source: Author’s construction.

24Figure
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other Asian ship-owners. The Vietnamese 

How do small operators survive? As is the 

developed.

Regular Route Maritime Transport (6)

Source: BRS – Alphaliner.

25Figure
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have been implemented – an example is 

Alliance. One of the strategies is to thus 
form alliances with partners who were once 
competitors.

Time”; make trade easier; and environmental 

that the operator must take greater control 
of port terminals in strategic countries. 

since investments are above all covered by 
the country while the port terminals are 
granted as a concession to private operators 

- Making trade easier. The idea is to follow the 

(internet booking) where the Vietnamese 

reserve space on vessels without using his 
local agent;

- Environmental excellence. The strategy is to 
reduce speed to lower fuel costs. 

Strategic Alliances

Source: Author’s construction.

29Diagram
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service rule. If you slow your speed while 

will no longer be capable of being in each 

to add one vessel. The strategy is to decide if 
the gain is higher than the cost of adding a 

have reduced speed; it is a common strategy 
of all ship-owners.

before the crisis.

gains in fuel consumption while the vessel 

Asia when the vessel spends most of its 

adding of one more vessel to the #eet. On the 

does not make sense as the ship-owner saves 
less than the cost of adding an extra vessel. 

New Strategies. Reducing Costs

Source: Author’s construction.

9Table
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Day 3, Wednesday 18th July

The !rst part of the morning is devoted 
to  the Tralin game (see reading texts, www.
tamdaoconf.com). 

[Pierre Cariou]

In the Tralin

virtual situation is today the reality for all ship-
owners. We are currently in an overcapacity 
crisis that will certainly continue for some 

in the near future. The second interest of 
this game is to help you understand the 

advantage of being able to cooperate to 
manage capacity.

environmental impacts of maritime transport; 

talk about the impact of climate change 
on maritime activities. An example is the 

Artic or the increase in insurance premiums 

in sea level.

2.1.4. Environmental Impact 
of Maritime Transport

I should like to talk a little about the impact 
of maritime activities on climate change. In 

about the impact of maritime transport and 
greenhouse gas emissions.

well as some existing solutions.

the environment is linked to its use of fuel. 

emit a whole series of gases that may take the 

from the outset that maritime transport 

tonnes-distance travelled represents very low 

The most polluting mode of transport is by far 
the aeroplane. That is one of the reasons why 

www.tamdaoconf.com
www.tamdaoconf.com
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Greenhouse Gases

PM – Particulates; HM - Heavy metals; NH3 – Ammonia; SO2 - Sulphur Dioxide; NOx - Oxides of Nitrogen; NMVOC - Volatile Organic 
Compounds (hydrocarbons); CO - Carbon monoxide; CH4 – Methane; CO2 - Carbon dioxide; N2O  - Nitrous oxide
Source: Author’s construction.

10Table

Comparaison of Exhaust Gas Emissions

Source: Swedish Network for Transport and the Environment.

26Figure
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because of maritime activities and the 

die each year from cancers and heart disease 
(Corbet et al
such cases shows that most of the people 

to big ports or big maritime routes. It is clearly 

Studies of this type have led the IMO over 
the last decade to try to understand which 
activities and which vessels were at the source 

ships consume the most and it is evidently 
the fastest of these that pollute the most.  

Which countries are the sources of this 
pollution? Who monitors container ships?

Graph / Average Carbon Dioxide Emissions 
by Flag Carrier

Source: Cariou and Wol# (2010).

27Figure

emissions.

The Vietnamese and Cambodian #eets count 
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carriers. The two countries logically emit very 
little carbon dioxide because of the small 

How can we limit these emissions? There are 

tax) and market taxes (introduction of a 

thesis).

What is the cost of the technical solution 
and what is its impact in terms of energy 

vessels. We can also think about substituting 

yet certain. The IMO recommends favouring 
research into these new types of fuel that will 
eventually allow us to reduce consumption.

Di1erent Methods of Reducing C02 Emissions

Source: Gérard (2007).

11Table

alternatives.

price of fuel in order to oblige the ship-owner 
to adopt other methods of production. The 

- The cost of the transaction. It will be 
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of collecting the tax is higher than the sum 

- What should be done with the money 
collected? There exists a certain consensus 

research into and development of new 
technologies; 

- Who should collect this tax? A priori the 

The second solution is that of Ronald Coase 

“If trade 
in an externality is possible and there are no 
transaction costs, bargaining will lead to 
an e$cient outcome regardless of the initial 
allocation of property”. The regulator will say 
“I  estimate that your activity has generated 
80  tonnes of carbon dioxide, if next year you 
can  reduce this to 70 tonnes, you will be able 
to sell 10 tonnes to someone else who needs it”. 
This solution is also complex to implement for 
two reasons.
- How can we calculate the number of 

tonnes of carbon dioxide that each 

private operator will tend to underestimate 
his needs in number of tonnes;

these agencies is higher than the expected 

A role-play game is prepared within the 
workshop to be carried out the next day 
about the operating model of the IMO. 
Four  groups are created. Groups 1 and 2: 
“You are representatives of Việt Nam or 
Cambodia, your option is to do nothing”. 
The groups prepare arguments presented 
in plenary sessions in order to demonstrate 
that economic type solutions cannot be 
implemented; Group 3 and 4, solution 
propositions: introduction of a tax, possible 
extension to the introduction of a market. 
The  idea is to build a convincing argument 
about the importance of !nding a 
solution  for the reduction of carbon dioxide 
emissions. 

Day 4, Thursday 19th July

Presentation and debates about the 
arguments presented by each group.

[Pierre Cariou]

I should like to come back to two essential 
points that stand out from the debates and 

This uncertainty is found when we have 
to determine the amount of the tax and 

of measuring the emissions generated by 
transport.
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“We are 
victims and we demand that you pay”
a powerful argument.  Sidestepping this 
position is going back to the principle of a 

country more than another; the response 

principle. If an agreement is reached on a 

this agreement. This may take a long time. 
The last stage is transposing this agreement 
into national law.

[Jean-Pierre Beurier]

is composed of at least one plenipotentiary 

sign the convention text at the end of the 

returns home with the signed text that has 
in a certain way committed his government. 

the parliament representing the people of 
this country to ratify the signed agreement. 

it must be published in the government 

the States participating in the convention to 

needed for it to enter into force. Once the text 

international law. The States that signed and 

each ratifying State should promulgate the 

the articles in the substantive law of that State 

the text of the convention in the government 

Phạm Tuấn Anh

having signed an international convention? 
Can a State go back on its agreement to sign? 

[Jean-Pierre Beurier]

one or two years.  Signed documents can 

cannot sign. The State is sovereign; there is 

obligation of committal since the State has 

years for sixty States to ratify it.
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any reservations.

The Principle of Legal Responsibility and 
the Notion of Ecological Prejudice

[Patrice Guillotreau]

We are going to take a look at the problem of 

nature by coastal populations. 

What value can we give to the environmental 
“good” in general?

talking about attributing a monetary value 
to environmental assets. Why do we give a 

not charging at all is often the cause of the 
degradation of environmental goods.

- Tragedy of pure collective goods. Here we 

of noise. Several causes are at the origin of 

air for example; non-rivalry (what I consume 

individually worried about the preservation 
of this good).

- Converting into the same unit of 

to give a monetary value to.
- Compensating for damages. Once legal 

must decide the amount of compensation 

coral reefs or the destruction of sea birds 
following an oil slick? We shall see how this 
awareness of damage and the necessity 

nature are becoming more and more part 
of the principle of law.

[Jean-Pierre Beurier] 

Faced with the degradation of the 

enough.

for environmental damage. I shall introduce 
my argument by reminding you of the 

law. The law has been established by them 

apply these rights to defend their position 
or impose an obligation on a third party. 
They are stakeholders of law.
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themselves.
- The aims of the law are to resolve relations 

individuals and society as harmoniously as 

then there will be compensation for the 

he has a personal interest in acting and 

This is the problem with compensating 

rendered since in the legal system invented 

anglers could go to court if river water was 

but because the anglers had bought fry to 

they wished to seek compensation for the 

when individual States adopted important 
laws for the protection of the environment. 

th

attack the river polluter in the name of the 

sovereign; it does what it wants on its territory. 
A fundamental decree by the International 

of the straits of Corfu dramatically changed 

State A is sovereign and does what it wants 

A does not have the right to do something 

Imagine a cement factory that emits smoke 
that is carried away by the prevailing winds. 

“It is 
perfectly legal to make cement, I need it for 
my  economy. It is not my fault if the wind 
carries the smoke away”. The polluted country 

is granted the limits of responsibility of 

international community thus adopted 

victims of oil slick pollution. The convention 
focuses responsibility on the ship-owner. 

Oil Pollution Compensation fund for the 



[     ] July 2013 / / © AFD

victims of oil pollution (IOPC). Any economic 

exceeding the amount the owner is asked to 
pay.

This system of cooperation and insurance 
unfortunately has a very low ceiling. It is 

are immediately compensated without any 

disastrous. 

American-owned oil tanker #ying the 

to the Amoco Transport Company whose 

th

failed. The vessel was no longer steerable 
even though its engines were working well.

- The vessel immediately put beam to the 
wind and swell and #oated towards the 
French coast.

- The captain did not warn the French 
authorities. He negotiated a contract with 

him a rescue contract that he asked the 

- Amoco refused to sign the contract.

km of coast. 
- It took months of work for the French 

the environment. 

hotels were empty. It was an economic and 
environmental disaster.

- The French authorities realised the cost for 
the clean up and the damage caused was 
higher than the IOPC. It was necessary to 
deviate from the conventional framework 

but to go before the courts to convict 

no convention for the enforcement of 

United States. The representatives of all the 
aggrieved parties left for the United States 

which caused de facto additional costs.
- The trial lasted ten years.
- The Chicago federal tribunal delivered two 

Transport Company. In response to the 
argument regarding the limit of available 

that there had been a gross fault nullifying 

tugboat. 
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situation for environmental associations 
was a lot more complicated regarding 

ecosystem had no commercial value and 
could not for this reason be taken into 
account.

deadweight oil tanker that was transporting 

days.

- Fuel oil is a lot more dangerous product 

destructs. Fuel does not disappear over 
time and it is highly carcinogenic.

- The French company Total was selling more 

not possess any vessels; it had chartered 
the ship to transport the cargo.

- The Erika was a substandard vessel. The 

a vessel that should have been destroyed 
several years earlier.  

- The crew was Indian and not familiar with 

- The expedition took place in December 

the whole of the voyage. 
th December the vessel broke in two. 

victims asked the IOPC for compensation. 

all the damages and some of the victims 

- For the victims who asked for direct 

to take responsibility for the compensation 

to take responsibility for repairing damage 
to nature – replacing vegetation along 

compensate ecological damage. The fund 
paid about half of the bill of the victims 
asking for compensation. 

- The other victims went before the tribunal 

economic victims and accepted to take 
responsibility for the restoration of the 

“You set out to 
protect the environment, the fruit of your 
work  was destroyed by the event, not only 
will the bills be paid, but we are furthermore 
going to grant you a lump sum for the 
damage incurred to the natural habitat in 
your commune or department”

repair the natural habitat. 
- Total appealed against the ruling. The 

designated administrative court of 

compensating ecological damage was 

even for the communes or departments 
that had not invested in the protection of 

polluted. They too would receive a lump 

bills.

the appeal verdict. A challenge was put 

court in French law. The general prosecutor 

was stunned. The Total Company was not 
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cannot go into here. All this demonstrates 
all too well the complexity of the situation 
and the number of obstacles that must be 

Other countries have made progress in the 

– the United States and Italy. Even the IOPC 

higher than what was asked for by certain 

long way to go before ecological damage will 

environment remains in second place. 

Economic Value of Environmental Goods 
and Presentation of the Driver-Pressure-
State-Impact-Response (DPSIR)

[Patrice Guillotreau]

The classical conception of the value of 
goods is linked to the incorporation of labour 

conception of the pioneers of economy such 

who considered the labour content of goods 
as the strong component of their value. 
Towards the end of the XIXth

that goods provide was considered more 

XXth

a good was adopted by the community of 
economists. They considered that the value 
of a good stemmed directly from the meeting 

Environmental goods are not part of this 

a demand – think about free goods such as 

the services provided by ecosystems has 
been adopted by the branch of economics 
concerned with the environment. The value 
of an environmental good is usually broken 

- Use value. It is easy to conceive uses for 

of more indirect use values such as coastal 
and seaside tourism;

from the sea and simply be happy that the 

pollution;

of #ora and fauna;

the irreversibility of certain damage that 

cost of information (cost of opportunity) 
that is not generally taken into account 

construction of an upstream dam on the 

it represents a cost by the non-possibility of 
another activity.  

These values overlap and cannot be 
aggregated. When we speak about 

of well-being caused by the alteration of this 
good is measured. The concept of consumer 

being of consumers.

The notion of surplus is introduced in order 
to identify what value society attributes to 
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It is necessary to have revealed to agents 
their preference and the utility gained 

water or receive as compensation for a future 

degradation of a natural habitat following the 

notion of surplus is the sum of the individual 
preferences of the population concerned by 

global gain for consumers is the aggregation 

for a good and what we really pay for it. 

Surplus and Consumer Well-Being

Willingness to pay (WTP) or to receive (WTR) to obtain (or avoid) a modi!cation of an environmental good (notion of social bene!t = 
surplus = sum of individual preferences).
Source: Author’s construction.

28Figure
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Surplus and Consumer Well-Being (2)
Variation in well-being = modi#cation of surplus

Source: Author’s construction.

29Figure

Estimating variation in consumer well-being. 

being is reduced by as much – if a beach 

they are willing to pay to depollute it; if we 

willing to receive in compensation for the 

This has a direct impact on the construction 
of works at sea.

demand curves. 

This may be established by direct methods – 
by asking individuals for their agreement to 
pay from a proposed scenario – or indirect 
ones based on observation and behaviour. 

- The damage function approach. It is 

of causality between two phenomena. We 
have seen for example that the passage 
of container ships had a direct in#uence 

preceding link. What are the supplementary 
costs incurred on individuals in response to 
this public health problem? 

- Coverage provided following environ-
mental degradation. If the water supplied 

we have to buy bottles of mineral water 
instead of drinking tap water. What for 
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– the value of the noise can be directly 
calculated in relation to these protection 
expenses. 

- Hedonic price method. We assume that 
there is a direct link between the price of a 
good and its environmental characteristics. 
Imagine two houses of identical surface 

one has a sea view. The price of this 
sea view can be calculated by the price 

environment in the gap between the two 
prices is calculated –  the implicit price of 

by the consumer for the environmental 
characteristic.

were sampled. It is possible to statistically 

to determine willingness to pay for noise 

- Transport costs method. An individual 
wishing to consume an environmental 
good is also obliged to consume other 
complementary commercial goods. For 

of a site can be evaluated from the total 

transport costs and the number of people 

pay to visit a site that corresponds to the 
cost of each visit multiplied by the number 
of visits. The responses are aggregated to 

additional cost of the trip with an admission 

willingness to pay. 
- Example assessment of damage caused 

by the pollution linked to the running 

The agents calculated the number of 

of each site was calculated using a demand 
function reconstituted from transport costs. 
The oil slick prevented individuals from 
visiting these sites; it is thus the well-being 
variation that constitutes the damage 

the total amount of willingnesses to pay 

illustration of the limits of these economic 
methods used to assess the value of nature; 
the economy cannot replace law as far as 
ecological damage is concerned.

- Contingent evaluation method. Assuming 
that we seek to explain to the individuals 

so that the scenario may happen or not.
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Phạm Trương Hương Giang

the share of the mountain view from that of 
the sea view? 

[Patrice Guillotreau]

In the demand function we have to take 
the maximum number of arguments to 
isolate the environmental component 

–  econometry – where we will select a 

we shall describe all the characteristics that 
we believe to have an in#uence on the price 
of accommodation. 

[Yves Perraudeau]

bay window in the living room? This will have 
an in#uence on the price.

[Patrice Guillotreau]

vulnerability of the coastline and the 
populations that live there. This vulnerability 

- The exposure of a territory to risks;
- The sensitivity of activities to risks. What 

is the economic and social dependency  
in relation to an activity that would be 
threatened if the risk became reality? 

Method of Contingent Evaluation

CAP: Willingness to pay ; CAR: Willingness to receive
Source: Author’s construction.

12Table
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- Capacity of adaptation to a new situation 
inherent to climate change. We enter the 
domain of governance and the capacity 
of institutions to propose a response 

The utility of the model presupposes at the 

phenomena of anthropic origin that will 

phenomena throughout the analysis – 

to cause a change in the state of the system 

in the capture of resources. These changes 
will also have a feedback in#uence on 

to these changes will be linked to the 
system of governance. Are there any 
examples of institutions responsible for 

The Driver-Pressure-State-Impact-Response Model 
(DPSIR)

Source: Burkhard and Müller (2008).

30Diagram
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climate change problems go beyond the 
framework of the action of these institutions. 

Commission. The framework has been 

responses. 

direct or indirect. An example of a direct 
“driver” is demand for goods and services; 
an indirect “driver” is demographic change 
that causes a rise in demand for these 

to put these changes in one box or the 

fact that they have low reactivity and have 
little #exibility to changes in the system.

or the utilisation rate of maritime or coastal 

geographical information systems to 

databases.
- Changes of state of the system. We can 

measure the proliferation of green algae 
linked to increased volumes of nitrogen for 
example. These algae destroy the oxygen 
in the sea. We can also monitor the extent 

by the examination of the potential of 

intensity of storms. What counts is that 
these changes in state are relatively reactive 
to pressures in order to establish a direct 
causal link between the pressures and 
changes in state. These variables must be 
able to be used for mitigitative measures to 
responses – the example of carbon dioxide 
emissions in maritime transport and speed 
reduction. 

in France. The study concerns individual risk 
perception. Oyster farming has existed since 
at least the XIXth

sudden disappearance of oyster stocks 
following diseases that decimated the whole 

(Crassostrea gigas) is 
currently replacing the Portuguese one 
(C.  angulata) that was entirely wiped out 

the cause of the multiplication of viruses. 
The drop in pH over the last decades also 
plays a big role since the calcium shell is 
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Box 10

Impacts:

e.g. OsHV-1 mVar: increased vulnerability of juvenile larvae due to the 
poor quality of shell and epizooties

Response:

Impacts and Responses

Assessment/Diagnosis-Appraisal-Typology (ADApT)

Source: Author’s construction.

31Diagram

I shall conclude with this recapitulative consisting in a socio-economic diagnostic 
and an evaluation of the given responses. 
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Day 5, Friday 20th July

Group practical work on the DPSIR model.
Thematics dealt with: salt production 
in the coastal zone of centre Việt Nam; 
overcapacity con"icts between !shermen 
in Cambodia, Thailand and the Philippines; 
aggregates production activities in Central 
Việt Nam (extraction of sand, granulates 
etc.); economic activities in the Thu Bồn river 
basin and the coastal zone of Quang Nam 
Province.

2.1.5. New Uses of Maritime Space

Legal Brie"ng about Access Rights and New 
Uses of the Sea 

[Jean-Pierre Beurier]

States waged war with each other to obtain 

con#icts have been resolved by diplomacy. 

In order for a human entity to be recognised as 

organisation. The territory is then recognised 

viability of its new partner. Within proven 

right to all the competences recognised by 
international law in terms of sovereignty.

prove its will to be master of a territory 

occupation of this territory – material 
dimension.  The legal frameworks concerning 

territory attribution accepted by the 
international community can be summed 

- Discovery of new lands; 

territory A; 

airport runway on French territory in order 
to be able to receive larger aircraft; an 
identical  surface area of territory was given 
to France as compensation; 

legal act promulgated by the State must be 

a normal human activity must be carried out 

Phạm Tuấn Anh

does it govern them? 

[Jean-Pierre Beurier]

These are former colonies that wished to 
remain French and whose statutes were 
transformed either into department – like 

territory from a legal point of view – or into 

autonomous regimes since the two territories 
have parliaments. The territories that do not 
have permanent inhabitants are governed 
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by a senior administrator who is responsible 

Adelia land. These territories are going to 
become extremely important with the 
development of sea law.

International law is more comprehensive 
about the occupation of a territory with 

th parallel 

its presence is limited to weather stations. 

took possession of this island in the second 
half of the XIXth

and wrack seaweed were discovered. France 
decided to exploit it using Mexican workers. It 

“The only permanent inhabitants of this atoll 
are Mexican, we claim Mexican sovereignty over 
Clipperton”. The two States sought arbitrage. 

“What 
counts is the will to be master of a territory. In 
an area that is di$cult to accede to, a State can 
make do with minimum occupation. If there is 
no wish to occupy the territory, a State cannot 
lay claim to it”. Mexico having never shown 
willingness cannot lay claim to this territory. 

French #ag is raised and a commemorative 

symbolic is considerably important in the 
attribution of territories.

Whatever the con#ict taking place between 
two or several States – but mainly for border 

peaceful means of resolving the con#ict. 

modes.

States in con#ict meet and attempt to 
negotiate. The con#ict is either a minor 

ministers responsible will meet and resolve 

be resolved by heads of government or 
heads of State;

numerous con#icts throughout the world.  

States do not much appreciate this method 
as it attracts a lot of media attention and the 

- Arbitrage. Either a single arbiter  (most 
commonly preferred until the beginning 

arbiters is chosen. This method consists in 

the two latter then designate a third who 
will be master arbiter. All three will attempt 
to seek a solution in international law to 
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the sentence which must be obeyed;

is not there to sanction a State. Its role is to 
announce applicable international law; it 
thus refers the application of its decision to 
an agreement between the two parties. Up 

representing all the territories in the 

borders.

such as rivers and mountains are rarely used. 

may be used on condition that States reach 

decides how the border will be drawn up;

to physically trace the border by placing 
markers.

coordinates are plotted on recognised marine 
charts. States are obliged by the Montego 

marine chart in good faith; for nations that do 

can ask for this to be carried out in the big 
hydrographical circuits of marine States – the 

three most reputed nations for world maps 

and France.

of recognising an island are so big in the new 
convention that an entire article is devoted 

“An 
island is a natural stretch of land surrounded by 
water that remains above sea level at high tide”. 

that states “Rock that cannot be inhabited or 
have their own economic life do not have an 
economic exclusion zone, nor a continental 
shelf”

“rock” where they could claim sovereignty 
and say that it was an island.

The drawing up of a sea border is relatively 
simple; let us imagine a coast and a frontier 

the simplest solution is to extend the 

in the distance of the territorial sea between 
the two States. 

to manage as there may be an area of shallow 
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the logic of a terrestrial border to a certain 

frontier circumvent the shallow water by up 

As for delimiting the continental shelf and 

spirit as for terrestrial borders. The origin of 
this development dates back to the famous 

– by decree and thus unilaterally – extended 

means of subsistence. An economic and 
social dimension entered the issue of border 

island of Malta. There happens to be a large 
terrestrial mass between the two countries. 

thus becomes too small in relation to its 
terrestrial territory. The two States could not 
reach an agreement and went before the 

“The notion of a natural 
extension of terrestrial territory does indeed 
prove  the existence of a continental shelf, but 
a basic principle is that land dominates sea. 
It is  because a State is sovereign on land that 
it  can claim an extension of its sovereignty at 
sea. We must take into account in all fairness 

the continental mass of territories”
the notion of an extension of terrestrial 
territories is no longer the only basis and the 
relation between terrestrial masses is also 
taken into account.

Jean-Pierre Beurier concludes his presentation 
with a few examples in the Oriental Sea, 
notably the islands referred to as the Paracels 
of marine charts that are claimed by Việt 
Nam and China, and the Spratleys, also 
claimed by these two countries, but also by 
the Philippines, Malaysia, Indonesia, Brunei 
and Taïwan.

The end of the day is devoted to group work 
in order to prepare Saturday’s feedback.

Reading texts     
(www.tamdaoconf.com)
Cariou, P. (2007), “Liner shipping strategies: An 

overview”, Int. J. Ocean Systems Management, 
Vol. 1, pp.1–9, Sweden.

Garcia, S. (1996), Indicators for Sustainable 
Development of Fisheries, Fishery Resources 
Division, FAO, Rome, Italy, Paper presented at 
the 2nd World Fisheries Congress. Workshop on 
Fisheries Sustainability Indicators, Brisbane, 
Australia.

Tralin Game, Competition in regular line 
maritime transport.

World Bank (2008), The Sunken Billions, The 
Economic Justi!cation for Fisheries Reform, 
Agriculture and Rural Development, 
Sustainable Development Network.
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Cahiers 
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Instruments for Fisheries Management
unpublished report to the OECD.

and F. Müller

Encyclopedia 
of Ecology

Cariou Wolff

Revue Maritime
Copes

Scottish 
Journal of Political Economy

Corbett Winebrake
V. Eyring

Science & Technology

État des stocks dans le monde
Rome.

Indicators for sustainable 
development of !sheries, 2nd World 
Fisheries Congress, Workshop on Fisheries

Sumaila Dyck Pauly and 
R. Watson

ICES Journal of Marine Science
Oxford.

Mandryk Measuring Global Seaborne 
Trade

Ostrom Governing the Commons, The 
Evolution of Institutions for Collective Action

Pauly Christensen Dalsgaard Froese
F.  Torres

Science
Schaefer

Dynamics of Populations Important to 
the Management of Commercial Marine 

Bulletin of the Inter-American 
tropical tuna commission

Sloman
Pearson.

Stopford Maritime Economics

www.fao.org
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Institute of 
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Catherine Baron – University of Toulouse, Aymeric Blanc – AFD, 
Christophe Cluzeau – Expert-Consultant, Clément Frenoux – GRET, 

Claude de Miras – IRD

(Retranscription)

Day 1, Monday 16th July

Introduction of trainers and trainees (see 
trainers’ biographies; list of trainees included 
at end of the chapter)

[Catherine Baron]

depending on your progress; here is an 
outline of the programme we would like to 

sessions and the role of the AFD in the 
water and sanitation sector;

studies in Senegal and Cambodia. 

debate about weaknesses and strengths 
of each of the models presented; case 
studies; concrete development situations.

case studies; concrete development 
situations. 

> Thursday and Friday morning will be 
devoted to a household survey and water 
and sanitation survey methodology. 

> The last afternoon will be devoted to 

presented by two trainees from this 
workshop. 

The trainees will list the interesting ideas 
addressed during the plenary sessions 
and the points that they would like to take 
another look at:
-  Reinforcement and optimisation of water 

management process
-  Elaboration of rules for domestic water 

management in an urban environment.
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-  Correlation between consumption of 
drinking water and rise in living standards, 
thresholds

-  Water pricing, interest and substitution. 
Competition between urban and peri-
urban areas. Equitable prices

-  Water shortages for natural reasons, 
absence of operators and because of 
consumer behaviour

-  Public monopolies and privatisation
-  Distribution and internal management of 

water in collective places
-  Human and spatial constraints linked 

to urban development and urban 
infrastructures

-  Governance and the role of public, 
private and non-governmental economic 
stakeholders

-  Examples of Public-Private Partnerships 
(PPPs), issues and di$culties

-  Management and governance 
-  Environmental management and reuse of 

sewage water
-  Using rainwater
-  Demographic pressure and water 

management
-  Cost of water treatment, of its use and 

methods of monitoring wastage usage 
-  Management exclusively by the 

community.

[Claude de Miras]

implementation of these infrastructures. 

players and their relations with operators in 
an increasingly complex urban environment.

2.2.1. The Role of the Donor

[Aymeric Blanc]

What is the role of the donor in an institutional 

taxes and transfers. In the last category we 

There are immense needs in the water and 

access to water. It is within this framework 
that ODA aims to contribute to the reduction 
of this gap. 

Box 11

ODA largely insu$cient
- Assistance to sector: USD 5bn
- Estimated needs: USD 70bn

Political disengagement
Decrease in the weight of this sector in ODA

- 6% in 2000
- 4.5% in 2010

Water: An Under#nanced Sector 
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The AFD is the main operator in the French 

but also in the Overseas Departments 
and Territories. Its mission is to encourage 

of global public goods. The sum committed 
in loans and grants stood at approximately 

“Water and Sanitation” sector are constantly 

average share of other ODA sectors. Each year 

improved.

Our strategy concerning water can be broken 

- Support for State public policies to 
help build a relevant framework and an 

the AFD is developing capacity building 
activities thanks to technical cooperation 
with its university and private partners 

Centre d’études 
!nancières, économiques et bancaires 
in Marseilles and academic production with 
publications and research work;

- Managing and protecting the resource 

is applying  an integrated water resources 
management through an integrated vision 
of river basins. The strategy is implemented 

we can observe a political disengagement 
and a decrease in the weight of water and or by Public-Private Partnerships (PPPs). 

Departments and Territories 

reduction (MDGs); in emerging countries: global public goods; in overseas departments 
and local authorities: support for public policies 

Box 12 Agence Française de Développement
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diagnostic of available resources and ways 
of using them. The diagnostic must favour 
debate between actors about water usage 

are seeking solutions to optimise demand 

and commercial losses can be as high as 

and optimisation of non-conventional 

desalination – particularly in countries on 

lack of water;
- The AFD is contributing to the permanent 

reduce the average cost of supply and 

investment plans through the coordination 
of the global institutional environment so 

months or years; 

urban environment and the strengthening 
of sanitation infrastructures for waste 

conception of canals.

is to preserve global public goods. The 
development of water management can have 

communicable diseases and in the protection 

will have an impact on both on health and 
biodiversity – the reduction of stagnant 

monitoring of wastewater so as not to pollute 
wetlands.

construction?

dialogue is put in place between those 

enterprise – and local agencies. The target 
is to determine needs and investment 

sectoral policy of the contracting authority 

decides whether it is feasible. Feasibility 

is often conducted in partnership with 

in the form of standard local invitations 
to tender. These can be institutional and 
describe the regulatory and/or technical 

economic rate of return is calculated to 

public goods. Donors thus facilitate the 
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the constraints of commercial banks. 
Another key point of these studies lies in 

order to guarantee the continuation of the 

environmental study in order to evaluate 

compensating displaced populations;

measures. These risk mitigation measures 
are sometimes accompanied by conditions 

possible to make aid conditional by asking 

bankrupt and to assure the continuity 

tenth of the running costs that would be 

by a condition  of rate increases. These 

with other services such as electricity and 

Spring does not allow the AFD to envisage a 
price increase; it has asked the government 
to commit to subsidising the operating 

the AFD has a contract;
- The fourth step is the presentation of the 

grant agreement is signed;

construction enterprises. At each stage of 

to verify that procedures for local invitations 
to tender are respected and check that the 

competition are complied with. The AFD 

ex post evaluation in 
order to verify that initial targets have been 
reached.

2.2.2. Service Management 
Methods

which public authorities are responsible 
– the State or local authorities. There are two 

is directly responsible for the management 

or private enterprise. Delegation to a private 

as the water sector always remains a 
competency of the public services. In the 

essential to regulate its “natural” monopoly 
– economic theory demonstrates that a 
multiplication of networks and players 

detriment of public and community interests. 

monopoly is not so straightforward; PPPs 

the XVIIIth and XIXth

networks of water distribution for private 
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houses – the case of Veolia or Lyonnaise des 
Eaux
water management became public in 

remained for the most part private. In the 

they reappropriated responsibility for water 
services for reasons of national sovereignty.

a State (“sovereign” level) or a territorial public 
authority (“sub-sovereign” level) that directly 
manages water services. There are three types 

under public contracts;

or public territorial authority that directly 
provides the service.

The second method is delegated 
management. The State or municipality 
remains responsible for the community but 

public company) to carry out the mission with 

contract in which a certain number of targets 

when a mission is delegated to a private 

protects it from political in#uences.

When delegated management is entrusted 

public authority entrusting all or part of the 
management of a service handed over to 
third parties.

Public authorities Enterprise
Prescriber and regulator Taking investment risks and/or running 

risks that it can control
De!nition of main targets of public 

service
Programming of public service 

investments
Management e$ciency motivated by 

pro!t
Choice of management methods 

Protection of consumers Choice of methods 
Protection of the environment

Capacity to share risks and support 
exceptional risks 

Source:  Author’s construction.

Box 13 Role and Assets of Partners
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There is no one model for management or 
regulatory methods. An Anglo-Saxon vision 

from the one responsible – so that it may 
be autonomous and not in#uenced – but 

autonomous authority. France opted for 
regulation by contract without any external 
regulator – contrary to the case in other 
sectors. The models must be adapted to 
local and national contexts in order to avoid 

be adapted to suit the local context.

The idea is to spread out water management 
risks between the public authority and the 

This delegated management is entrusted to 

collect revenue from “privatisation” (or rather 

be a professional in the sector – and place his 
technological innovations at the service of 

the authority and the operator and limit 

obtain performance indicators and more 
accurately follow the performance of the 

performance indicators with a public 
enterprise. Choosing between a public and 
private enterprise is rather determined by 
ideological considerations.

The private stakeholder is motivated by the 

intermediary of the enterprise that signs the 
contracts and its subsidiaries which may be 
involved in sub-contracting activities linked 
to the contract. The arguments that are 
sometimes used against PPPs are the loss of 
national sovereignty – particularly when it is a 

operator – and conversely for the public 

be so that the enterprise will have the time to 

This contract is not for improving a service 

enterprise is paid in exchange for a service it 

authority continue to supply the main 

greater part of responsibility for the private 
stakeholder; the length of the management 
contract is longer than the service contract. 
The private stakeholder occupies the 
key posts in the enterprise in order to 
run and maintain it. The remuneration of 
the enterprise is linked to performance 
targets that lead to an optimisation of 
performances unlike the service contract. 
Commercial risk is borne by the public 
authority. To transfer commercial risk to the 

a lease agreement. 
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infrastructures  and runs and maintains 

of the investment comes from the public 
authority – except in the case where the 

for renovation or the purchase of small 

private operator pays a licence fee to the 

sum proportional to the volume sold (lease 
contract). The private enterprise is generally 
responsible for billing and collection; it is 

to the XIXth century when the model of 
concession contracts predominated. There 
is a separation of roles between the public 

and a private stakeholder who manages it 
to the best of his ability. 

greater for the private operator because 
investment risk is transferred. The assets 
are granted for a determined period. The 

the private enterprise. The bank is often a 
partner because the enterprise must raise 
capital. The private stakeholder hopes to 

on consumers for the use of the service. 

the works are accompanied by a buying-

a  plant and sells the water to a private 

the “transfer” (a direct subsidy from the State).

Here is a summary table of the distribution of 

between public and private partners. The 
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A Continuum of Contracts…

O&M: Operation and Maintenance.
Source: Author’s construction.
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Nguyễn Hải Loan

element in the concession. How do you deal 

[Aymeric Blanc]

We have realised that in DCs where 

contrary to leasing contracts. Today there are 
almost no concessions. 

Sapphud Mit

Where are we with community management?

[Aymeric Blanc]

The enumerated models are highly 

management by user association committees. 

intervening in this domain allow the private 

and control of responsibilities. 

other public services. 

water sector in DCs.

What results can be established from the 
dissemination of these models over the last 
twenty years in DCs?
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Private Participation in Water in Developing 
Countries 1990-2007

Source: FAO.

30Figure

The  histograms represent the amounts of 
private investment in billions of dollars. Thus 

Public

We can note a contradiction between a 

commitments are lower and lower. Why?

Nguyễn Thị Thanh Tâm

Are contracts divided up according to 

[Aymeric Blanc]

histograms represent the amount of all the 
investments of all the contracts in a given 
year. 

Phạm Hoàng Phước

comes the construction of complementary 
networks or auxiliary services. 
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[Aymeric Blanc]

asked to massively invest in order to develop 

public stakeholder often takes responsibility 
for new infrastructures. Concession contracts 
decrease and leasing contracts rise. The 
private stakeholder manages the running but 
does not invest. 

by the crisis and the devaluation of the peso 

of private operators for heavy investments 

countries. The current trend is to sign less 

international private sector is an illusion that 

PPPs are today signed in China where the 
public authorities have large sums of money 
for public investments.

The national operators market in DCs has 
developed a lot because of the pulling out 

where many local enterprises have signed 
PPPs.

The percentage of the urban population 
served by private operators has been 
constantly increasing over the last twenty 

low when compared to the total population 
of DCs.

The number of private operators is situated at 

private sector is present in every country and 
is not really linked to political regimes.

improve access to water and performances 

technical and commercial losses – which 
at the outset were often very high – are 
concerned.

opinion because of the lack of data or 
because the contract is too recent. For one 

corresponds to  investments that have 
allowed the continuity of water services.

The more global issue of access for the poor 

in developing countries where there was very 

we can often observe that the poor lose out 
because of underinvestment in relation to 
what is expected in terms of extension. For 
the new generation of contracts founded on 

sector is not “discouraged” from serving the 

already connected to the network.
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[Claude de Miras]

There is no ideal recipe. For every target 

Case Study: Water Service in Senegal

at the beginning of the XXth

private company managed water services. 

over to the Société nationale d’exploitation 
des eaux du Sénégal
Senegalese government began a reform in 
order to relaunch an investment dynamic 
in the water sector by respecting a rise in 

the number of customers and linking the 
poorest households to the network. The 
State opted for a leasing contract leaving 
the management to a private stakeholder 
– based on an invitation to tender where the 
private enterprise had to propose the lowest 

 of water and served 

inhabitants. They chose to implement the 
same pricing on a national scale so that there 

Institutional Systems : SONES, State, ASDE
Regulation “By Contract”. Existence of a Public 
Asset Holding Company Distinct from the State

Source:  Author’s construction.

32Diagram 
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contract with the State for the delegation 

a leasing contract for a ten-year period was 

a private enterprise that was selected in the 
framework of the invitation to tender. There is 
no autonomous regulatory entity; regulation 
is done by contract. 

is kept  for the operation – “lessee price” 

investments.

notably the index for cubic metre water 

targets in the contract in terms of loss have 

administrations can be problematic as the 
latter do not pay and may become a source 

the consumption of water by administrations 
has remained relatively stable and its overall 

total billed volume.

Certain categories pay more and subsidise 
other classes of the population. This system of 

political willingness to create solidarity 

pay the same price for their water; internal 

Fifteen years after the beginning of its 

private enterprise has succeeded in putting 
the sector back on its feet by connecting 

time limiting price increases.

factors have contributed to destabilising this 

because of energy running charges – no 
productivity gain;

result of an increase in the administration 

pressures on investment capacity.

holding company was threatened. Instead 

price of a cubic metre was multiplied by ten 

did not pay anything. This resulted in unpaid 

that might guarantee the continuity of 
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holding company.

and need to have a regulation mechanism 
#exible enough to allow institutional 

although there were commitments made 
during the presidential elections concerning 

and the departure of private partners who 
could no longer intervene. The institutional 

mechanism is needed to install mutual 

Case Study: Phnom Penh Water Supply 
Authority (PPWSA)

[Clément Frenoux]

The PPWSA is a public company with an 
atypical form as it is a State enterprise. 

Context

Cambodia is a country with thirteen million 
inhabitants. Its economy is driven by the 

rural areas.

There are two autonomous State public 
enterprises (SPE) in Phnom Penh and Siem 

privatisations; two cities have no water supply.

inhabitants. The story of the PPWSA State 

The PPWSA in a Few Figures, 1993-2008

Source: Author’s construction.

14Table
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System: An Example of 3T

State enterprise. We are faced with a double 

poor families that have little money pay a 

the cash component of poor households. 

to connect poor villages across the entire 

progressively granted to the poorest families. 

Sources of Financing, 1993-2009

Source: PPWSA 2009 Status.
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pricing grid; you also have to embed it in your 

on numbers and volume.

customer base in the near future because 
more and more investment will be necessary.

What are the keys to success of this State 
enterprise? 
- Strong public leadership with a manage-

ment style inspired by the world of 
enterprise and a policy of exemplarity (s/he 
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- Financial and technical standardisation 
accompanied by an in-depth rethinking of 

technical long-term investment strategy;
- Financial support in donor time;
- A “comprehensive” State attitude to 

autonomy and the choice of enterprise.

Phạm Hoàng Phước

and rich households. Is there not a pro-poor 
social policy? 

[Aymeric Blanc]

; 

been made thanks to State aid. The perfect 

always have to be made. The increasing 

the presumption that poor people consume 

Nguyễn Hải Loan

taken to reduce the rate of technical and 

[Clément Frenoux]

counted as technical loss. The strategy of 
the State enterprise was to entirely change 
the network in the city centre. They opted 

for a particular technological choice and 
a telemetry system and a monitoring of 
the management of losses to dissuade 
clandestine consumption.

Vũ Thị Thu Hương

drip drop by drop so it will not be registered 
by the meter. 

[Clément Frenoux]

to enter into the pipes that will cause the 
meter to accelerate when the tap is turned 

network and is not good for the operator. 

Nguyễn Thị Hoài Hương

Penh model be applied in other cities? The 

be relevant in other cities – too few rich to 
compensate the consumption of the poor. 
What are the other policies of the Cambodian 
government to help the poor?

[Clément Frenoux]

to all the other cities – the second city in 

management capacity of small cities is not 
comparable to that of the State enterprise 

models exist together. 
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Day 2, Tuesday 17th July

The day is devoted to practical work around 
the following thematics: 
Is there a management method we should 
give priority to that will allow access to water 
to the greatest number of people? Facilitator: 
Catherine Baron
Historical evolution of management 
methods for drinking water services, 
Facilitator: Aymeric Blanc
Synthesise all the forms of equalisation that 
have been spoken about, Facilitator: Claude 
de Miras
What is the current water management 
method in Tam Đảo? Facilitator: Clément 
Frenoux
Two case studies are also being subjected to 
the analysis and re"ection of the workshop:
Case n° 1
Context
You are responsible for a delegated 
management that signed, ten years ago, a 
thirty-year contract for the management 
of public water and sanitation services 
with a big agglomeration of four million 
inhabitants.
The results of the delegated management 
are  in line with the service indicators, 
although you have di$culty !nancing 100% 
of investment needs (annual average !nance 
at 90%). 
- Bulk purchasing of drinking water from a 

national operator who raises a surtax for 
the State (50%) and represents a cost of 
70% of your annual turnover 

- 95% of the urban population is supplied 
water 24/24, 7/7

-  20% of water not billed
-  Turnover: USD 400m - 1% non-recovery of 

sums.

What strategy?
The local authorities ask you to include this 
national programme in your delegated 
management contract and to respect 
deadlines.
The authorities decide to !x a social 
participation investment tari# for the 
inhabitants of the informal zone, which 
brings their contribution to 10% of the total 
amount of investment to be made over !ve 
years.
You must prepare an interview with the 
mayor who wishes to meet the national 
authorities with you to discuss operational 
methods that must be taken into account 
and possible !nancial aid. 
Case n° 2
Context
You manage an asset holding company that 
signed, ten years ago, a !fteen-year contract 
with a private lessee for the water service to 
a capital with two million inhabitants. 
The results of the PPPs are disappointing.
- Service not far-reaching: only 25% of the city
- Water 10-12 hours per day 
- 56% of water non-billed,
- 30% not collected
New private stakeholders have appeared in 
the city over the last twenty years, today there 
are 500 of them.
- Drilling at 30 to 60 metres
- Water tower
- No water treatment
- Household connections in PEHD “spaghetti 

network”
- Meters
- 23% of the peri-urban population covered
What strategy?
The government supervising your company 
has committed itself to attaining the target 
of providing water to half the city. 
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Day 3, Wednesday 18th July

[Claude de Miras]

and governance?

as an operator. 

The target of this operator is to provide 

conditions and the amortisation of its systems.

stakeholders that appeared twenty or so 
years ago. The management of the city set in 
motion a group of stakeholders such as the 

sector rises to the challenge of making this 
governance work. There is all the more at 

It is interesting to see how this governance is 

There are simple and complex models of 

governance. It is necessary to be capable 
of organising this governance through 

a certain number of decisions and incur 
recurrent expenses.

Small Operators in Periurban Zones: 
The Case of Maputo, Mozambique

[Aymeric Blanc]

worked are real and stem from the city of 
Maputo. 

was the source of a group of enterprises 
composed of Aguas de Portugal and Saur 

Aguas de Portugal to leave and proceeded 
with a redemption of shares; the structure 
then became both donor and service 

Maputo is located by the sea and has two 
million inhabitants grouped together in 

and Matola. The treatment plant is located 

You have been contacted by the association 
of small private operators who wish to 
negotiate a licence to operate and obtain 
subsidies and technical training
You must de!ne three strategies to prepare 
this interview. 
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city centre – that is inhabited by a relatively 
rich population. This neighbourhood grew 
because of high demographic growth and 

civil war. SPOs are omnipresent in peri-urban 

competition with AdeM. There are no SPOs 
near to the sea because of saline intrusions in 
the groundwater. 

competition between SPOs. The SPOs water 

which is a reasonable price when compared 
with certain SPOs that can ask for ten times 

operator.

Is dealing with SPOs a relevant alternative 
model?

through the intermediary of associations that 
established links between the authorities; the 
position of the authorities has progressively 
developed and has been inspired by the 
research of international experts who 
demonstrated the interest of cooperating 

against. After identifying and registering 

is good (laboratory analyses) in order to be 
granted a one-year licence.

SPOs considered the one-year period granted 

to remain within the current (informal) status 

the SPOs stopped supplying water for 
several days in order to put pressure on the 

SPOs has still not been resolved.

handing them over in leasing contracts to the 
SPOs on the basis of an invitation to tender 
and a selection according to price – prices 
are regulated and standards are good. The 

Today twenty or so new systems have been 
implemented in the north of the city that is 

according to the alienability of contracts 
principle.

A component relative to poor populations 
was also foreseen in the framework of 

connecting poor families – to new systems 
but also to the old SPO systems in the city 
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system has worked well for connections to 

licence or because certain SPOs were not 
capable of producing for the new systems. 
The whole of the subsidy was used to cover 

systems.

SPOs constitute a transitory solution while 

Maputo.

Reabsorption and Restructuration 
Programme of Informal Neighbourhoods 
in the Greater Casablanca Region

[Christophe Cluzeau]

issues.

th

VI launched the Initiative Nationale du 
Développement Humain
made the eradication of insalubrious 
housing and social exclusion a national 

in these targeted neighbourhoods on 

is in a political and institutional  context 
that is  favourable to an intervention in 

and private  stakeholders  concerned have 
launched action plans aimed at meeting 

under the  monitoring and control of local 
authorities.

Here is an extract from the royal speech of 
th

development can only be made concrete 
through integrated public policies”. Three 

- Access to basic social services and 

- Activities providing stable revenues;
- Help to the most vulnerable.

areas was addressed only through relodging 
– and not by the building of new dwellings. 

resettlement (allocating serviced plots to be 
built upon) and the maintaining populations 
in place that implied recognising poor 
populations.

insalubrious conditions. The challenge for the 
operator was to bring water to the distant 
neighbourhoods on the outskirts and treat 
sewage water. 

dwellings has been carried out according to 
two complementary programmes. 

programme through relodging and resettle-

by the inhabitants. This programme 
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assistance to the households concerned 

reabsorption operations  initiated by public 
and private promoters and assist land owners 
for the liberation of their land occupied by 

The second system is a programme to 
maintain communities in place and provide 

electricity). This programme concerns about 

between local authorities and the operator 

The delegated management created the 

responsible for monitoring and has a mission 

to bring services to the households of the 
communities concerned. Investment is 

INDH Greater Casablanca: Two Programmes

Source:  Author’s construction.

12Map

The city centre is composed of urban resettlement  programme; to the right of 
the map is the peri-urban part and the 
maintaining in place programme. 
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The principles of the framework agreement 
th

electricity for households;

and follow up of clients by the operator 

It anticipates a contribution from the 

with payment facilities granted from 

management costs are met by the 

an exemption from payment of dividends 

the operator.

The total amount of the maintaining in place 
st December 

maintaining in place programme is based 
upon a structured method for the three 

- A contractual framework with the 
authorities (based on an agreement);

commitments  corresponding to the areas 
of expertise of the operator; all exogenous 

and referred to the authorities concerned.

st

studies and were about to be launched. 

governance (see Table next page).

The key factors for success are principally 

- An institutional framework and political 
willingness;

- An integrated approach;
- A participatory approach with the 

population;

between stakeholders.

The payment method makes it possible to 
foresee whether a household will remain in 

operation is launched before this aspect has 
been addressed.

evaluation of constraints and blocking factors 
is carried out prior to the drafting of a note 

developments.
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Programme of Maintaining in Place. 
Governance of Project

(1) The same household can be concerned by one or several constraints.
Number of households in the maintaining in place programme 31st December 2010: 79 170.
Source: Author’s construction.
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Box 14

Connections billing: collection rate after 30 days - 95% 
Method of payment for connections:
 - Cash: 40%
 - Over 4 years: 50%
 - Over 7 years: 10%
Consumption billing:
 - Average consumption: 7 m3/month
 - Average billing: USD 4.5/month
 - Collection rate after 30 days: 90%

Maintaining in Place Programme. Billing 
and Collection
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Day 4, Thursday 19th July

2.2.3. Conception of a 
Questionnaire for a Quantitative 
Survey 

[Clément Frenoux]

There are three principal forms of survey. 

hypotheses. There are often reference works 

in the sector. Two types of information are 

statistical breakdowns or gather together 

diverse reports previously produced on the 

be found in national institutes of statistics 

Surveys are tools that are conceived in 

- Economists study capacity/willingness to 

subsidies;

in order to give dimensions to the system;
- Sociologists and anthropologists study 

perceptions and expectations (gender 

voiced needs) through semi-structured 
interviews – direct observations – and/or 
classical interviews.

to determine and identify the research 
hypotheses. A survey is constructed – itinerary 

- Surveys about practices and usage of water 
and hygiene;

- Surveys about demand analysis;

the interviewee wish to pay? – and the 
capacity to pay (based on revenue or other 
services such as electricity);

- Satisfaction surveys (much used for 
evaluations).

and prices relative to a particular research 

characteristics of a population having a 
particular opinion or behaviour. 

representative sub-group (sample). The 
law of averages provides the statistical 
representativeness of results. Several 

interview is currently used; it allows us to 
verify hypotheses and illustrate theories 
by bringing a reservoir of opinions and 
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demographic determinants of practices and 

detailed and individualised testimonies.

These two types of approach are often 
complementary. 

The surveys identify an intellectual attitude 

are always some imperfections of measures 
and indicators – is a poor person someone 

instantaneous; it does not take history into 

measurement indicators at a given moment 
in a particular context.

An analysis of water consumption must take 

- Observable practices (new and old); 
- Factors in#uencing these practices such as 

not of capital importance. In Cambodia for 

expenses that are easier to measure than 
income. We assume these choices that 
simplify reality; the level of error remains 
acceptable.

demonstrated as they partially determine 

- When? Do supply modalities change 
according to seasons or the time of 

of drinking water between the dry and 
the wet season – households mainly drink 

consumption according to the source of 
water?

- Hygiene practices. Which water sources are 

- What motivates households to connect up 
to the network?

in the neighbourhood;
- In#uence of economic level on choices of 

what? How and why? (Seasonal or constant 

access mode to the resource. What place 

- In#uence of the level of service on the 
choice of mode of access to the resource 

time);
- In#uence of the price on the choice of 

supply.

Another aspect concerns the measurement 
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relation with investors;

more than a direct link between water and 

the environment;
- Changes in practice;

water sellers?;

resources;

This is not yet entirely integrated; the 

think about that?” are to be avoided;

too much detail at the beginning – are 

is important to avoid the bias induced by the 

be careful not to begin asking too hastily 

does not make sense for the interviewee.

The workshop is divided into work groups in 
order to begin work on the conception and 
analysis of a questionnaire about household 
water consumption at the Tam Đảo hill 
station.
The trainees are familiarised with the Sphinx 
Plus software programme.
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Surname and 
"rst name Institution Field Research theme E-mail

Boun Phet Vang Academy of Social 
Sciences, Laos Sociology Urban society phetvang@ymail.

com

Bùi Văn Lập
Centre of 

Community 
Development

Management

Engineering and 
management of water 
supply works in rural 

environments

tulap44@gmail;com

Hoàng Kim 
Oanh

Institute of Research 
and Development 

of Hồ Chí Minh City
Management Water supply and sanitation 

in Hồ Chí Minh City
oanhhk.hids@tphcm.

gov.vn

Lê Thành Nam
Service of Culture, 

Sports and Tourism, 
Lao Cai 

Socio-anthropology Urbanisation in rural zones tnamxhh77@gmail.
com

Lê Thị Thoả Institute of 
Anthropology Anthropology 

Usage and management 
of water sources in the 

border provinces between 
Cambodia and Viet Nam 

lethoatq@gmail.com

Lương Ngọc 
Thảo

Institute of Research 
and Development 

of Hồ Chí Minh City 
Urban management Water management in 

Hồ Chí Minh city
ngocthaoluong@

gmail.com

Nguyễn Hải 
Loan

Institute of Research 
and Development 

of Hồ Chí Minh City
Sociology

Management of water 
supply networks in Hồ Chí 

Minh City

loannguyenhai@
yahoo.com.vn

Nguyễn Thảo 
Hương

École Normale 
Supérieure, Hà Nội Urban planning Water supply in new urban 

agglomerations 
thaohuongsphn@

yahoo.com.vn

Nguyễn Thị Hoài 
Hương

 Institute of 
Research and 

Development of Hồ 
Chí Minh City

Culture, society

Water supply and usage 
programmes of the Khmer 

population in An Giang 
province

hoaihuong732002@
yahoo.com

Nguyễn Thị 
Thanh Tâm

Institute of Research 
and Development 

of Hồ Chí Minh City
Anthropology 

Clean water needs of the 
population in the peri-urban 

zone of Hồ Chí Minh City

thanhtam74003@
yahoo.com

Nguyễn Tuấn 
Anh

Institute of South-
East Asia Research Economy Cooperation in the Greater 

Mekong
nguyentuananh_ct@

yahoo.com.vn

Phạm Hoàng 
Phước

 Institute of 
Research and 

Development of Hồ 
Chí Minh City

Urban planning 
Access to water and the 

poor population in Hồ Chí 
Minh City

phamhoang-
phuoc87@gmail.com

Phạm Quang 
Linh

Institute of 
Anthropology Anthropology Impacts of urbanisation on 

water resources usage pqlinh@yahoo.com

Sapphud Mit Ubon Ratchanthani 
University History Urban zones in the Greater 

Mekong
sapphud.mit@gmail.

com
Thái Thị Lan 

Phương University of Hà Nội Sustainable develop-
ment Clean water and sanitation thailanphuong@

gmail.com

Trần Thị Thu Institute of 
Highlands Research Economy Water management in 

Việt Nam
tranthu.tl88@gmail.

com

List of trainees
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Surname and 
"rst name Institution Field Research theme E-mail

Trần Văn Kiên École Normale 
Supérieure, Hà Nội Economic history

Water sources and 
management in the city of 
Hải Phòng during French 

colonisation 

trankienedu@gmail.
com

Vilayvanh 
Oudom

Academy of Social 
Sciences, Laos Economy Foreign investments in 

Vientiane
urear2005@yahoo.

com
Vongnakhone 

Sayalath
Academy of Social 

Sciences, Laos Linguistics Urban populations vnk_1972@hotmail.
com

Vũ Thị Thu 
Hương

Institute of Research 
and Development 

of Hồ Chí Minh City
Urban management

Pollution of waterways, 
perception of the population 

in Hồ Chí Minh City

vuthuhuongnh03@
yahoo.com
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Social and Economic 
Management of Water 

Pascal Bourdeaux – EPHE, Christophe Gironde – IHEID,
Mireille Raza!ndrakoto – IRD; Olivier Tessier – ÉFEO

participants with the tools and methods 

anthropological research by carrying out 

data collection through semi-structured 

processing and analysis of data collected at 

of the study. The surveys are conducted in the 

situated at the foot of the Tam Đảo hills. 

The workshop takes place over six days. The 

of the economic and social management of 

the Rural Economy”.

A summary of the presentations highlights 

- “Economic Management and Financial 

- “Social and Political Management of 
Hydrological Systems Using a Multi-

pairings guided and monitored by Olivier 
Tessier;

- “Water Usage and Progress in Agricultural 
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guided and monitored by Christophe 

- “Water and its Uses in Popular Culture and 

th 

th

trainers. Each trainer is in charge of a group 
that accompanies them throughout the three 
days; each group is divided into two or three 

the work that culminates each evening with 
the organisation of a synthesis meeting.

and analysis of the data collected during the 
three days of surveys and to the preparation of 

participants and trainers of other workshops 
(plenary session). This day is organised as 

group;

the data sets according to research topic;

i) a brief presentation by each group of the 

of coherent cross-cutting links between 
the themes addressed by each of the 

contradictions.

The work of the trainers is organised in three 

framework and of theories and debates 
related to research; 

observation of and assistance to trainees/
interviewers in the carrying out of their 
surveys (choice and control of investigative 

or more pair(s) and the end of the day 
meeting allow a progressive construction/

from brief daily feedback by each pair. 
The aim is to show participants that the 

data-processing work on the information 

the elements collected help the research 

are evaluated at these daily meetings. The 
purpose of the research is thus gradually 
built using a dynamic inductive method;

the pairings interact within a group to 
familiarise the participants with how a 
cumulative process works.

A special feature of this workshop is thus to 

to integrate the trainer into the group as 



[     ]July 2013 / / © AFD

observer. The interaction between groups 

preparation of the feedback – seeking to 
establish links between the data and the 
analyses of the four groups. The result is a 

and evaluation of the understanding of the 

(Retranscription)

Day 1: Morning of Monday, July 16th

[Olivier Tessier]

the framework of Tam Đảo social sciences 

our workshop. I shall present brie#y the 
structure of the workshop and then everyone 
around the table will brie#y introduce 
themselves. 

The challenge consists in breaking down all 

aim is to introduce you in a very short time 

months of work.

water management. They will be based on 

into four groups of four to six people to 

content of the study that we are going to 
develop during the week. These sub-groups 
will themselves be divided into pairs to 
conduct the investigations in the village that 
will begin tomorrow morning. We shall spend 

in the foothills of the mountain range. Each 
sub-group will meet in the evening to discuss 
the information collected during the day; the 

generate new avenues of research based 

obtained by each of the four sub-groups; 

place upon our return to the station. There 
we shall summarise the data collected to 
assess those which still remain hypotheses 
and those that show themselves to be 

by each of the sub-groups and prioritise the 
key elements of answers that feed and enrich 
our initial problematic.

vis-à-
vis
to hesitate in transforming or expanding on 

to have our study progress over the course of 

Introduction of trainers and trainees (see 
biographies of trainers, and trainees’ list 
inserted at the end of the chapter)
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2.3.1. Evocation of the “Fluvial 
Civilisation” in the Mekong Delta 
Through the Study of a Village 
Founded Just After the Excavation 
of the Rạch Gía-Hà Tiên Canal in 
1930 and the Issue of Hydrology in 
the Literary Work of Sơn Nam

[Pascal Bourdeaux]

development of hydrological agriculture in 

simultaneous and consecutive foundation of 
new villages. I shall present some aspects of 
this monograph. My presentation is based on 

Olivier Tessier and I organised a workshop 
on hydrological agriculture in Paris a few 

the foundations for a research programme 
that we want to be part of the framework 

to the study of the culture and history of 
the Mekong Delta viewed from the angle of 
hydrology and water management issues. 

presentation is based is a meeting with 

spoke to  me about his perception of the 
Mekong Delta and from whom I learned 
a lot. I used as keyword and concept 
of re#ection a neologism he created in 

can be translated “#uvial civilisation”. 
I should like to emphasise the importance 
of history when re#ecting on theoretical 
developments and attempting to understand 
the evolution of contemporary world issues. 

concerning the founding of villages in the 

the relation that history and anthropology 
have with oral surveys. Two avenues for 

through the reading of the landscape and 
environmental history particularly that 
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Presentation of the Monograph: The Foundation 
of a Village at the Junction of Two Canals created 
in the Province of Kiên Giang (1930) 

The monographic survey aims to trace the 

consists in tracing back the origins of the 

- Study the causal link between the 
foundation of the village and the excavation 
of the Rạch Giá - Hà Tiên

- Understand how the current development 

the public management of hydrological 

The foundation of the village allows us to 

structural element of the local society and an 
essential vector for development.

Box 15

The study presents the results of research conducted in the main Vietnamese coastal 
province on the Gulf of Siam. It is devoted to the study of the “village” in the Mekong Delta 
during the colonial era, and focuses speci!cally on the history of the founding of Sóc Sơn, 
renamed Nam Thái Sơn subsequent to diverse administrative boundary changes (District 
Hòn Đất, Kiên Giang Province).
A series of surveys allowed me to collect the testimonies of the !rst migrants who came to 
settle on the banks of the Rạch Gía - Hà Tiên canal (excavated between 1926 and 1930), more 
precisely at its junction and along one of the secondary canals (Tri Tôn canal) between 1927 
and 1942. These interviews allow us to trace the foundation process (irrigation schemes, 
migration, land clearance, hydrological agriculture) and examine the shaping of the 
material and spiritual culture of Sóc Sơn (solidarity networks, rice, forest and river activities, 
popular forms of worship).
After recalling the role of water as a vector of migration and the singularity of the migration 
process - the “simultaneous meeting” of spontaneous local peasant (Mekong Delta) 
and planned inter-regional (Red River plain) migration - the presentation discusses the 
speci!cities of the development of the village until 1945 (transfer of agricultural techniques, 
adaptation to ecology and to the local economy). It !nally speaks about the concept of the 
“"uvial civilization” that characterises Mekong Delta society, speci!cally in this coastal area 
where it is a continual determining factor in the development of the region.

Summary of Case Study

Sources: Bourdeaux (2004).
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Cochin China (Administration)

Administrative Map of the Hòn Dất District

This map indicates the provinces: their capitals and administrative posts. The bold lines indicate the approximate limits of the three regions: 
East, Centre, and West.
Sources: Brenier, (1914).

Sources: Map photographed in 2006 in the o$ce of the head of the popular committee of Nam Thai Son commune Kiên Giang province 
(by Pascal Bourdeaux).

Map

Map

13

14
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The development of canals has structured 

even in certain parts of the Mekong Delta.

What are the historical and cultural 

The village was essentially founded in the 

political settlement of migrants from the 

ten years after the creation of the trunk canal 

in the still virgin area to found new villages 
with the initial help of the colonial authorities.

and migrants from the South who settled 

near the village and ended up by founding an 

the only noticeable case of contacts between 

of a special village culture can be found in 

between rice and hydrology.

agriculture as a vector of migration.

th century – this 

of the marshy plain was not followed by a 
drainage plan to develop irrigated agriculture 

(giồng) and along the riverbanks and the 
arroyos (rạch, vàm). It is true that during the 
colonial era the region remained under-
populated due to natural swamps and 
sanitary conditions.
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A slow rise in the population followed by a 
faster one can thus be observed in the former 

where the population density reached record 
heights and where the policy of containment 
of the Red River was an imperative. In the 

th

canal.

context of the hydrological development of 

who came to dig the canal? How much were 
they paid? Did the people who went to work 
there stay?

Once the canal had been excavated – that is 
to say the trunk canal and four perpendicular 
running canals used to evacuate water into 

independent systems of irrigation or drainage 

Within the framework of this territorial 
development using peasant migration from 

the canals emerged. An enclosed space 

farmers in the South settled spontaneously 
and came into direct or indirect contact with 

Summary of Population Growth in Rạch Giá Province, 
1878-1926

Sources: Population census for Rach Giá Province in 1926 (ANVN-II, SL-313), Viêt Nam National Archives, centre n° 2 in Hô Chi Minh Ville, 
Local services fund, dossier 313.

17Table
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small market – factors of economic and social 
exchanges began to appear.

“Reserve”) polders identifying the origin of 
the migrants in both provinces. The desire to 
re-found villages using village traditions and 

locations that depended on the canal thus 

faded away with population movements and 
the underlying social and cultural diversity. 

Tri Ton Canal, A Place of Convergence and 
Exchanges

Heads of families continued digging 
secondary canals - arterioles between each 
plot cleared. All started planting rice with the 

them.

(nga ba Tri Tôn, 

post and a mooring point for boats sprung 
up.

- Cochin China farmers continued cultivating 
rice in clearings in the middle of the tràm 
forest and on lands containing low levels of 

stalks and reeds to form a layer of ash. They 
recovered the charred wood to sell it; 

several families to plough individual plots 
of about two hectares. The Cochin China 
farmers shared their seeding methods with 

of rice (including lúa nổi or #oating rice) and 
informed them about the agricultural cycle;

(liềm) but a 
wishbone shaped tool (lưỡi hái) that was 

pestle and a wooden mortar that were also 
more convenient than the foot pestle and 
mortar made of stone or clay used in the 

was homogenised using the rural customs 
from two distinct regions.

following the example of the inhabitants 

nước mắm

from rushes) and pottery (cà ràng). 
migrants began growing market vegetables 

plots of land and introduced new cultural 

Water Management

- Extension of the ten canals running 
perpendicular to the Tri Ton Canal; 
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supply canal three kilometres away (kênh 
ba ngàn); 

- A network of small arteries (mương) and 
arterioles (mương phèn) between the plots 
of land for rice cultivation.

Contrary to what was happening generally 

found themselves not having to contain 

a network of #ow canals to facilitate the 
evacuation of rainwater and the #ow of fresh 
water using the ebb and #ow of the tides.

the supply and storage of drinking water for 

dry season. The canal water was brackish and 
ferruginous and the inhabitants dug ponds 
on their land or went into the forest to fetch 
water that they stocked in locally produced 
earthen pots.

Hydrological Issues in the Writing of Sơn 
Nam

Biographical Elements of a Writer Researcher

mention him today is not only because of my 

Mekong Delta and takes a whole section of 

popular customs. The writing and “popular 

ethnography” is found in his novels and short 

able to incorporate into his writings a number 

present historical processes and cultural 
constructions.

relevant and useful to our understanding 

relevant to emulate this method to describe 
and analyse the original region.

The Notion of “Văn Minh Sông Nước”

This concept may constitute an element 
of re#ection if we are to understand what a 
“#uvial civilisation” is. It can be used as input 

network of piping systems play a central 

delta closer to exchange dynamics and to 

Methodological Developments: Some 
Thoughts on the State of Research into 
the History of Climate and Environment in 
France

I should like to conclude with some 

climate issues.
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one thousand. This work raises a number of 

about climate change and the environment in 

at climate from a historical point of view be 

in what way? How reliable are the analyses? 
What does “environmental history” mean?

methodological and ideological divisions 
between the U.S. studies that were very 

Thomas about the Indochinese Forest opens 

can this type of research be adapted to and 

available? Can elements that allow us to 

disasters be found in the annals? The historical 
study of these natural events provides us with 
fundamental elements to better understand 
the underlying political dynamics and socio-

and that could help us better understand the 
issues and challenges of water management 

2.3.2. Transformation of the Rural 
Economy 

[Christophe Gironde]

familiarise you with some concepts and 

we shall conduct together. My presentation 
is based on research that I conducted in the 

discussing the historical dimensions so as to 
focus more on the economic and productive 

đổi mới reforms.

that is organised around the family from an 
initial transfer of capital and know-how (social 
reproduction through parents to children 
inheritance). Agricultural activities are at 
the centre of the family economy; they are 

Nguyễn Tuấn Minh

Migration dynamics must also be considered.

[Christophe Gironde]

This indeed shows that there are other 

the issue of water is then perhaps not central.

Vũ Thị Thu Hằng

Has the cultural dimension of the village 
had an impact on agricultural practices? The 
central issues around water may gradually 
disappear with the process of urbanisation of 
the countryside.
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[Christophe Gironde]

This dimension will indeed be studied 

grow rice when this activity generates so little 

Nguyễn Thị Thu Thúy

I suggest that we also take an interest in the 

and their impact on practice.

[Christophe Gironde]

how? We also need to look at the issue 

agricultural transition towards a feminisation 
of work because the husband goes to work 
away from the village. Another trend is 
the ageing of farmers. This poses practical 
problems in connection with the physical 
hardship of the work. The demographic 
dimension is fundamental.

between agricultural production and water. 

understand concretely how the hydrological 
network is organised. Families identify types 

according to containment (“land outside 
dykes”).

Water may become scarce and polluted due 

farms still got enough water in this period of 

non-agricultural activities and activities 
outside of the commune. As far as the 

the uncertainty about their ability to sell 

agricultural products – knowing where to 

research  that allowed me to establish 
a typology. I  calculated how the total 
cultivated acreage under cropping systems 

of agricultural production was devoted 
to rice; farms had already begun an “exit” 
strategy from agriculture (specialising in non-
agricultural activities). Annual revenues were 

that were “out of agriculture”.
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Division of Cultivated Surface Areas According 
to the Cropping System (Tân Dân, 1997)

Rise in Non-Agricultural Work 1997-2009, Tân Dân 
Commune

Annual income per hectare (USD): group 2 = USD 2 761; groups 4 and 5 = USD 1 000.
Sources: Author’s construction.

In 2009, one out of two active workers was employed full time in non-agricultural activities. Two thirds of 26-35 year olds and 36-45 year 
olds; three quarters of under 26 year olds.
Sources: Author’s construction.
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I had conducted surveys for my thesis in 

all homes had arable land - except those of 

non-agricultural activities; a large part of 

them lived outside the village. There had 

but by migrating and working years outside 
agriculture. Respondents explained to me 
that they had sometimes lived ten years in 
other provinces and only returned to live in 
their native village “upon retirement”.

Permanent Residence of Parents in 2009 and in 1997

Average age 2009 sample: 40 years; in 1997: 44.4 years.
Sources: Author’s construction.

19Table

Surveys show that for one third of the 
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Day 1: Afternoon of Monday, 
July 16th

[Olivier Tessier] 

2.3.3. Survey Techniques: Advice 
and Recommendations

Olivier Tessier introduces the elements of 
technical surveys presented at workshops 
in 2010 and 2011: common base of all 
interviews, two levels of data recording, 
canvas of questions and avenues of research, 
adaptation of the researcher’s questions to 
questions asked in the !eld, attitude to adopt 
during the interview, outside intervention. 
For these developments, we refer the reader 
to our edition Bourdeaux, D, E. Pannier, 
O. Tessier (2011), “Training in Methods of 
Investigation and Field Practice in Social 
Anthropology: Issues, Tensions and Con"icts 
Over Appropriation and Use of Land”, in 
S. Lagrée (Editor), Op cit., P. 277-281. Also 
available on the website of the AFD, EFEO 
www.tamdaoconf. com
A half-day is devoted to preparing for 
!eldwork. The trainees are divided into four 
groups of four to six people accompanied by 
a trainer. The theme of “water” is addressed 
from four di#erent angles: 
Economic management and !nancial 
constraints of the local running of 
agricultural hydrology – two pairings guided 
and monitored by Mireille Raza!ndrakoto;
Social and political management of 
hydrological systems using a multi-scalar 
approach (village to district) - three pairings 
guided and monitored by Olivier Tessier;

Water use and changes in agricultural 
systems during the colonial collectivist and 
Renewal periods – three pairings guided and 
monitored by Christophe Gironde;
Water and its uses in popular culture and 
practices (literary evocations, and symbolic 
ritual of the “water” element in social space 
and the natural environment) - two pairings 
guided and monitored by Pascal Bourdeaux.
The work consists in identifying an initial 
problematic speci!c to each sub-group’s 
research axis, in de!ning hypotheses and 
avenues of research related to the themes 
of each sub-group and in reformulating the 
researcher’s questions into questions to be 
asked in the !eld.

Days 2, 3 and Morning of the Fourth 
Day

The workshop moves to the village of Làng 
Hà in the Hồ Sơn commune to conduct the 
surveys prepared in class and collect the 
data necessary to address the common 
problematic and the speci!c research axes 
of each sub-group. Interviews with local 
authorities and villagers are conducted 
in pairs; trainers accompany the pairs for 
whom they are responsible.

http://www.tamdaoconf.com
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2.3.4. Organisation, Classi#cation 
and Data Analysis

Day 4: Afternoon of Thursday, 
July 19th

Return to Tam Đảo Hill Station. The 
afternoon is devoted to work in small groups 
in order to identify, classify and organise the 
data collected in the village. Each group 
accompanied by their !eld trainer performs 
a !rst level of processing of the information 
gathered according to the theme and the 
speci!c problem. The objective is to prepare a 
synthetic oral restitution for the next morning 
in order to present the results obtained to the 
entire workshop.

Day 5: Friday, July 20th

Presentation of the information collected 
by each sub-group: a designated person in 
each group will present an oral summary of 
the data.

[Olivier Tessier]

I have been impressed by the ability you 
have shown in mastering and reformulating 

that you are capable of continually adapting 

a more unexpected but central problem for 

Susu.

Việt Nam “Susu”

The plant Sechium edule Sw belongs to 
the Cucurbitaceae family. Originally from 
Mexico, this robust monoecious vine is now 
cultivated in many other tropical countries. 
It produces pear-shaped fruits that mainly 
go by the name of christophine, chayote 
or chouchou. Low in calories and rich in 
minerals, these fruits are interesting from a 
diet point of view. Under certain conditions, 
the plant also develops starch-rich tubers. 
Production: Christophine is generally grown 
under an arbour in humid zones and at 
moderate temperatures. It is not di$cult to 
grow and gives a high productive return. 
Fungal and worm attacks can be avoided 
by applying the necessary treatment. 
Development: the principal block to its 
export and industrial exploitation is its 
conservation after harvest. If packed under 
a plastic !lm at a temperature of close to 
10°C, it can be conserved for 40 to 50 days. 
These results can be further improved by 
using irradiation λ. Conclusion: nowadays 
the di#erent parts of the plant are used on a 
homegrown basis for cooking and medicinal 
purposes. The transformation to an industrial 
scale of christophine production would 
require research into the varieties producing 
homogeneous quality fruits that are resistant 
to illnesses and give a good yield of fruit, 
young stalks and roots.
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We have been “inundated” with data over 
the last three days and you have had the 

in selecting principal ideas and abandoning 

your data in order to give form to it. This was 
a learning target that was essential to this 
workshop.

The session is devoted to the collective 
identi!cation of the cross-cutting axes of 
the di#erent sub-themes, with the view to 
beginning a critical analysis of the data 
and establishing a plan for the restitution 
of the essential results. Through a dialogue 
between the trainees led by the !eld trainers, 
four cross-cutting axes have been identi!ed: 
- The current functioning of the hydrological 

system and the irrigated perimeter: 
description, observation and current state 
of a#airs;

- The conditions and modalities of the 
system’s implementation: role, presence 
and weight of the State and the State-
society dialectic;

- Progress in the system from its construction 
in 1992 up to today: presentation of the 
di#erent groups of players (State, semi-
private management company, peasants, 
traders) and analysis of the conditions 
having favoured this progress (which 
conditions favoured this progress?)

- Conclusions:  question of the economic, 
technical, ecological and social 
(development of inequalities) sustainability 
of the system.

[Christophe Gironde]

growing? Are they changing? At this stage of 
the training we have not yet enough material 

social sustainability and development mode 

the social management of water. We could 

of development in this commune? Here we 

linked to the technical dimension and to 

is part of the problematic concerning the 
relationship between the State and local 
populations.

Đỗ Thị Ngân

Concerning the social management of the 

role of the State in assuring the sustainability 

works and their supervision. Is it not important 
to have the local population participating in 
order to assure their sustainability?

[Olivier Tessier]

This strong and directive State intervention 
and absence of participation by the farmers 
in the decision-making process and in the 

important aspect. The farmers were not 

they were not asked their opinion. During 
the surveys we got the impression that they 
were very unconcerned about the works. 
They use the system but let the State takes 
care of repairs and even the cleaning of the 
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secondary canals. They adopt a very passive 
approach.

The abolishment of taxes for the use of the 
irrigation system has made the system totally 
free of charge; it is the “welfare” State that 
takes charge of everything and the consumer 
pays nothing.

[Pascal Bourdeaux]

We are in a multi-ethnic situation about 
which we have been able to single out a 
few innovative elements relating to cultural 

have some data concerning the existence 
of a temple and a tutelary deity linked to 
the source. It would be interesting to look 
deeper into this aspect. As a complement 

cultural dynamics and practices linked to the 

[Christophe Gironde]

The families surveyed do not want their 
children to follow their example and become 
farmers; all the more so as the new generation 

through the sale of Susu. 

[Olivier Tessier]

the central intervention of the State and the 
non-participation of the users in the running 

of the service do not go in the same sense 

capable of managing the system; the dam 
and the irrigated perimeter have not resulted 
in the emergence of any social organisation. 

not have a clear stance vis-à-vis the running of 
the dam. We can thus wonder to what extent 
social organisation constitutes an essential 
element for the sustainability of the system.

Nguyễn Tuấn Minh

I think we should also be interested in all the 
other challenges and opportunities created by 

we could talk about the production and sale 
of Susu and tourist development; as for the 

workforce and development strategies for 

the authorities are raised.

[Mireille Raza#ndrakoto]

the  last three days. We have discovered a 

This aspect of the training is essential and is 
part of the exercise. This work has raised a 

we have no answer and might in the future 

necessary to point out the importance of this 
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By basing ourselves on the results of the 
trainees’ confrontations and exchanges, an 
initial feedback plan is suggested:
- Presentation of site, of the hydrological 

system, of the dam and the irrigated 
perimeter (groups 2 and 4);

- Factors and conditions of the implemen-
tation of the system: description of its 
running and the State’s intervention 
(group 2);

- Factors and conditions of the system’s 
development from the 1990s till today by 
confronting the positions and points of 
view of the di#erent players (groups 1, 3 
and 4);

- Ecological, socio-economic (sharing of 
pro!ts, social inequalities, State control, 
outlets, product labelling, land pressure, 
etc.) and technical (maintenance 
and repair, management services) 
sustainability of the system, including 
future re"ections and research on this 
theme.

The objective is to start a process of collective 
analysis for the !nal restitution.

Reading text     
(www.tamdaoconf.com)

Tessier, O., J.P. Fontenelle (1997), « L’appropriation 
paysanne de l’hydraulique agricole du delta 
du Fleuve Rouge : processus et limites », in 
revue Autrepart, n° 3, Paris, pp. 25-43.

Selected Bibliography
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Suds ? » th th
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Representing a real system in all its complexity 

or to conceive development solutions that 

allows us to incrementally conceive models 
whose dynamic is the result of interactions 
between computer representations of 

abiotic entities). These models are then used 
to support a “virtual” experimental method 
– making use of simulations – where the 
resulting dynamics can be studied with all the 

the user is encouraged.

Gis and Agent-Based 
Modelling Architecture

IRD and its partners and a tutorial developed 
from a role-playing game about water 

site/waghistory/home. Its aim is to allow 
trainees to discover agent-based modelling 

progressively improving a group of more 

coupling of heterogeneous social and 

rich and complex scenarios. A part of the 
workshop is devoted to the conception and 

choices of conception and representation 
made during the proposed tutorial. The last 

the decision mechanisms in the model.

Alexis Drogoul – IRD, Benoit Gaudou – University of Toulouse, 
Arnaud Grignard – University of Paris 6, Patrick Taillandier – University of 

Rouen, Võ Đức Ân – MSI-IFI

http://gama-platform.googlecode.com
http://gama-platform.googlecode.com
http://sites.google.com/site/waghistory/home
http://sites.google.com/site/waghistory/home
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(Transcript)

Day 1, Monday 16th June

2.4.1. Modelling Applied To Water 
Management

[Alexis Drogoul]

We are going to work together on the 
building of agent-based models devoted to 
an application of water management. We shall 

you and how we are going to achieve them. 

and the reasons for your participation in this 
workshop. We should like to know which 

whether or not you have had any previous 
computer programming experience.

Presentation of trainers and trainees 
(see  trainer biographies, list of trainees 
inserted at end of chapter)

We are going to accompany you gradually 
so as to allow you to call upon your own 

going to follow agent-based methodology 
that allows incremental modelling. It entails 
building models by beginning with basic 

existing components in order to obtain more 
complex models.

building our models this afternoon. Our 
ambition is to immerse you directly into the 

as the week progresses; you are going to have 
to learn to use computer tools and language.

introduce the actors who will have their 

knowledge. The roles of these actors will not 
be completely written; you will intervene on 
the models using computer tools to describe 

carry out experimentations and compare 

certainly not all have the same play or the 
same scenario.

Two volunteers amongst you will be 
responsible for the feedback on your work 

impressions and particularly problems that 
may not have been voiced.

The GAMA programme is installed on the 
trainees’ computers. The training sheets and 
the geographical information dossiers are 
transmitted to the participants. 

which was not originally a computer model.
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[Benoit Gaudou]

modelling using spatially explicit models. It is 
a generic platform that may be used to deal 

about issues of segregation; I presented a 

have spoken about problematics concerning 
land development or the propagation of 
illnesses for example. We are going to focus 
upon water management.

programme that allows the elaboration 

of adapting and improving it depending 
on your needs. This software programme 
was developed to be used by individuals 
who have not yet completely mastered the 
classical programming languages; it contains 

(Gama Modelling Language).

and try to make it match reality as much as 
possible.

Introduction to GAMA

Sources: Authors’ construction.

16Box
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One of the targets of the programme is to 

behaviours of the developed agents and 
observe the realist models.

The integration of geographical data and 
the method for developing the multi-scale 
models remain relatively simple – each 

level can correspond to agents or to entities 

to easily manage the interactions between 

With the aim of making more complex 

includes clustering and decision algorithms.

Introduction to GAMA (2)

Sources: Authors’ construction.

17Box
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us indicate a certain number of available 

Brief History

Sources: Authors’ construction.

32Figure
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The aim of this tutorial is to make you familiar 

human activities. It will then be possible to 
evaluate the in#uence of these activities 

water catchment area scene we shall imagine 

To do this we have chosen a rather simple 

com/site/waghistory/wag-courses. 

More Information

Sources: Authors’ construction.

18Box

https://sites.google.com/site/waghistory/wag-courses
https://sites.google.com/site/waghistory/wag-courses
http://gama-platform.blogspot.fr
http://code.google.com/p/gama-platform/
http://code.google.com/p/gama-platform/wiki/Documentation
https://groups.google.com/forum/?fromgroups#!forum/gama-platform
https://groups.google.com/forum/?fromgroups#!forum/gama-dev


[     ]July 2013 / / © AFD

#ows and examine how to implement 
management policies. The game consists 

base on which any catchment area may be 
represented and to allow a representation 

WAT-A-GAME: Introduction

Sources: https://sites.google.com/site/waghistory/wag-courses.

19Box

https://sites.google.com/site/waghistory/wag-courses
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This game stems from the participative 
modelling approach ComMod – a method 
used by researchers at the Centre de 
coopération internationale en recherche 
agronomique pour le développement (CIRAD) 
who gathered together people from the same 

con#icts surrounding land use. This entailed 

building of their model so that they could 
become aware of the management issue 
dynamics of their environment – creating a 
game on paper or blackboard for example.

The aim is to be able to generalise this 
approach through the development of an 

great number of situations with bigger groups 

the tool their own by building themselves 
their own catchment areas in order to discuss 
it together. 

WAG: Ideas and Objectives

Sources: https://sites.google.com/site/waghistory/wag-courses.

20Box

https://sites.google.com/site/waghistory/wag-courses
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There is a great deal of symbolical represen-
tation work with numerous activities. The 
idea is to build an abstract base into which 
individuals can integrate their own modelling 
concepts concerning the catchment area in 

there will be geographical areas in which 

going to be more or less socially accepted.

The participants are going to play on the 
structure after having built it. This stage is 
important in obtaining a common structure 
of the catchment area. The principle being 

water will be drawn from the source of the 

WAG Principles

Sources: https://sites.google.com/site/waghistory/wag-courses.

33Diagram

https://sites.google.com/site/waghistory/wag-courses


[     ] July 2013 / / © AFD

Here is a catchment area created in Ethiopia. 
The streams and rivers and all activities can example illustrates the possibility of including 

concepts to make the catchment area closer 
to reality.

Application Examples of WAG: Fogera Basin, Ethiopia

Application Examples of WAG: Diga Basin, Ethiopia

Sources: https://sites.google.com/site/waghistory/wag-courses.

Sources: https://sites.google.com/site/waghistory/wag-courses.

34

35

Diagram

Diagram

https://sites.google.com/site/waghistory/wag-courses
https://sites.google.com/site/waghistory/wag-courses


[     ]July 2013 / / © AFD

catchment area were linked to land use.

How is the water catchment area managed 
with WAT?

The manager(s) must manage the water 
catchment by taking multiple aspects 

(viable policies).

the catchment area manager may manage 
the dams according to the current and future 
situation he/she anticipates; he/she proposes 
or imposes management policies.

to advise the participants by proposing 
alternatives to crops that consume too much 

Application Examples of WAG: Niger Central Delta, Mali

Sources: https://sites.google.com/site/waghistory/wag-courses.

36Diagram

In order to take into account their local 

this example many supplementary stages 

https://sites.google.com/site/waghistory/wag-courses
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Phan Đinh Phước

I clearly remarked the brick diagram 

by each of the activities in a water catchment 

or not it is polluted?

[Benoit Gaudou]

may vary. These models are made with the 

[Alexis Drogoul]

important parameters is the perception 
society has of an activity. Part of the decision 
in the models is based on perceptions rather 
than on real data.

We are developing an economic tool that 

management of the environment. How can 

households this is easy to calculate thanks 

the supply company and direct drilling 
to consume underground supplies. It is 

therefore impossible to obtain exact data 

[Alexis Drogoul] 

Regarding this access problem and the 

possible to diverge from these models and 
add a hidden water abstraction point for any 
interested group. An abstraction that does 

but which is going to have an impact on 

to integrate. We can take interest in activities 
that have both a hidden and a visible part in 

It is possible to estimate them and even 
calibrate them depending on our knowledge 
of groundwater. 

Nguyễn Ngọc Minh

Is there any way of testing whether the model 
gives an accurate picture of reality?

 [Benoit Gaudou] 

The diagrams are very far from the real 
environment. The strength of these models 

the catchment area depending on their 
perceptions and according to the issues in 

Võ Quốc Thanh

When you measure the density of branches 

data or a hydrodynamic model? It seems 
to me that WAT is more a water resources 

with time versus the rhythm of the seasons? 
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[Alexis Drogoul] 

Hydrodynamic and statistical water #ow 

perceptions. Technical knowledge and thus a 
precise hydrodynamic model may exist. It is 
also possible to obtain measurements about 
the #ow of water according to time and 
periods of high and low water.

we were going to use a real water catchment 

or depart from an abstract base. We have 
chosen the abstract base with the idea that 
you can more easily generalise what you have 

with a vision that is above all methodological.

Steps to Build the Complete Model

Sources: Authors’ construction.

21Box
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The presented stages correspond to sixteen 

in modelling and technical terms. Each of 

the understanding elements before we move 

to become autonomous when using this 

concerning your future practices.

2.4.2. Practical Works And 
Methodological Input

The practical work took up the !rst three and 
a half days, from Monday morning to midday 
Thursday. Days 1 and 2 allowed for the 
implementation of the “scenery” of the model 
serving as a base for the training, that is to say 
the creation of a minimal water catchment 
area with a simplistic "ow dynamic; this 
was the moment for the participants to 
get acquainted with GAMA and more 
generally with computer programming. 
Because of their varying pro!les, many 
of the trainees had embarked upon this 
workshop with a certain apprehension 
concerning the “computer tool” in general, 
and this led the trainers to devote an entire 
afternoon (Day 2, Tuesday afternoon) to 
explanations in Vietnamese, so as not to 
add linguistic di$culties to computer ones.
From Wednesday onwards, the modelling 
work became more interesting for most of 
the trainees, as the modelling of human

behaviours began to be addressed (those 
of the managers of activities within 
the catchment area, those of the area’s 
administrator), which triggered numerous 
discussions about the best way to tackle 
this issue. This sequence !nished at midday 
on Thursday when all the participants 
had succeeded in obtaining a same basic 
“neutral” model capable of being used for 
the study of more concrete questions closer 
to everyone’s concerns – that is to say only 
describing certain dynamics considered 
to be “objective”: the water cycle, pumping 
and rejection of water through activities, 
their economic cycle, their water needs, etc. 
The incremental construction of more and 
more complex and !nalised models is one of 
the fundamental methodological inputs of 
agent-based modelling methods as it allows 
us, amongst other things, through the use 
of a same basic model enriched with “new” 
agents (economic, social, environmental, 
etc.), to evaluate and measure the impacts of 
these additions on the dynamics of the global 
system. From a didactic point of view, this 
was re"ected during the workshop by a clear 
separation between the construction of the 
basic model – used to also introduce GAMA 
and its concepts – and a second, shorter part 
in which participants were encouraged to 
individually carry out their own additions 
to this model in response to a particular 
question. A list of questions that could be 
addressed with the help of such a model was 
thus submitted to the participants to choose 
from, whom were then asked to form four 
independent work groups, each working 
on one question within the framework of a 
speci!c scenario.
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confronted with a rise in sea level”. The rise 
of sea water along the river is a potential 
source of activity disruption. Here it is 

response to this disruption.

strategy is modelled to face this problem.

behaviours for owners”. The owners make 
decisions according to their activities but 

which moment the decisions are made will 

of #ooding is raised. 

The trainees are divided into four groups 
with the support of a trainer. Practical 
work is constructed following two distinct 
stages: an analytical and re"ective phase 
concerning the scenario with a !rst 
feedback  discussed (synthetic approach by 
identifying how to integrate the data into 
the existing models; the computer is not 
used); after validation of each approach 
by the whole workshop there is a phase of 
technical implementation on the GAMA 
programme. A methodological brie!ng is 
proposed about these two stages of the work.

Group 1

model?

“salt water” to the unit of clean and polluted 

of salt water in the modelled hydrological 
network by using the sea as a starting point 
(see next diagram).

A new activity based on the growing of 

encourage owners to adopt this strategy. 
The building of a dyke and drainage system 

to reduce salt levels. We shall simplify our 
approach by only taking into account the 
impact of salt water on agriculture.

higher the salt levels;
- Our hypothesis is that salt content does not 

- Introduction of a new type of salt-resistant 
rice;

- Two scenarios appear depending on the 

continue traditional cropping by pumping 
salt-free water; if the level is beyond 

envisaged;
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may grant a bonus to owners who have 

Nguyễn Ngọc Minh

How do you intend to pump water to dilute 
salt levels? On which source are you basing 
yourselves? 

Group 1

and adding chemical products to lower salt 
levels.

Nguyễn Tân Dan

groundwater will be contaminated; the 
introduction of chemical products comes at a 
cost. Have you integrated these two aspects? 

variety of rice is salt-resistant.  

[Arnaud Grignard]

even though we must evidently take into 
account the economic dimension. Another 

salt water for prawn farms. 

[Alexis Drogoul]

the debates that have been going on since 

to be as realistic as possible or can we 

re#ection? Everyone would like to have realist 

computer tool has its limits; the answers 
supplied by the platform lead us into an 
abstract world. 

Salt Water Intrusion

Sources: Trainees’ construction.

37Diagram
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Owner’s Freedom  To Not Pay Taxes (1)

Owner’s Freedom  To Not Pay Taxes (2)

Sources: Trainees’ construction.

Sources: Trainees’ construction.

38

39

Diagram

Diagram

Group 2
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Our module is a support tool for the decision-

Which policies does the administrator 
implement? What are the attributes of the 
water police?

where the payment of this tax is refused. 

Each owner must have a bank account 
containing an amount of money higher than 
the tax to be paid. 

[Patrick Taillandier]

particularly regarding the tax payment? 
Which factors determine whether they pay 
the tax or not? 

Group 2

The criterion determining the payment or 
non-payment of the tax is the pollution level. 

activity owners will be inclined to pay the tax.

[Alexis Drogoul]

Do you envisage simplifying the model? 
Do you wish to represent everything in the 

 Group 2

The diagram presented gives us a glimpse 

implemented.

[Alexis Drogoul]

appear to have a clear idea of what you are 

has been discussed during the week.

Give to Owners a Social Behaviour   
(Observation and Imitation of Neighbours)

Sources: Trainees’ construction.

40Diagram
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Group 3

What happens if the activity is in a state of 
disruption?

owner observes his neighbours actions 
before making a decision. Two types of 

and downstream. 

Why is the activity disrupted?

the owner paid his taxes? Does he receive 
help from the administrator? Has he got 
enough water for his activities? What is the 
nature of these activities?

the activities? Are the activities disrupted? If 

activity then more lucrative?  

In order to make the decision to repair or 

- Comparison of income generated by 
activity;

- Pollution from the activity;
- Financial capacity in case of change in 

activity. 

Dương Hông Huê

Group 3

We worked on the technical stages for the 

to introduce new information. On the other 

Who are the neighbours? What needs to be 
implemented by the owners?

Group 4

What measures can be taken to combat 

more damage than downstream ones. The 
rates of income loss for each activity owner 
are determined according to water #ow.

The choice of adaptation measures depends 

 Methodological Brie"ng (1)

[Alexis Drogoul]

These presentations are extremely interesting 
because they are situated between two 

Many constraints from the real world have 
been proposed even though they were not 
included in the suggested scenarios – for 

the relocation of a factory. 

ways of approaching modelling. This is 
explained by the diversity of the proposed 
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approach. It is a presentation of modelling 

constraints of the tool. The implementation 

that they give rise to debate;

descriptive method. Hypotheses that must 
have been there are re#ected but are not 
presented. Theirs is a rather normative 

does not necessarily connect up with the 
operational constraints of the simulator; 

without necessarily bringing any answers. 
The method consists more in asking 

may be implemented in the programme;

which is based on the preceding model 

that might have been produced in any 
other computer tool. 

hypothetical method by bringing reality into 

the world of the model.

between the constraints of reality and those 
of the computer tool.

I have no worries about your modelling 

furthest in the implementation are raising 

whereas the groups nearest to reality have 
better elaborated hypotheses and will thus 

Day 5, Friday 20th  July 

Implementation work of groups in GAMA

Methodological Brie"ng (2)

[Alexis Drogoul]

use of realist data from the geographical 

normative. The presentation highlighted the 
functioning of the system with numerous 
command lines. The diagram used to 
represent the conceptual solution at the 

These two groups started from two distinct 

describes the model and shows how it was 
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compared to what we learned this week. 
The group moved from the real to the 
virtual world;

conceptual in the modelling domain but 
without references to any implementation. 

descriptive presentation. The extension is 

inhabitants.

four comparable discourses in terms of 
representation and abstraction relating 

converged and the models are described as 

but  the discourse essentially concerns the 

and interactions. In spite of the virtual 

properties of the real world – versus the 

on which a description or representation of 
what we should like to see in the world is 
based.

Selected Bibliography

Springer-Verlag.
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Surname and 
"rst name Institution Field Research theme E-mail

Trần Thanh 
Hồng Lan

Centre for the 
Improvement of 

Living Conditions
Sociology Urban planning and 

urbanisation lantran2@gmail.com

Trương Chi 
Quang

University of Cần 
Thơ GIS Agent-based modelling 

of land dynamics tcquang@ctu.edu.vn

Võ Quốc Thành University of Cần 
Thơ

Management of 
water sources

Applied hydrological 
modelling

vqthanh07@gmail.
com
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Email: 

TITLES AND DIPLOMAS

th section of 
development  of public space and urban 
planning.

(habilitation à diriger des recherches, HDR), 

regional and urban economy attributed 
by the Association de science régionale de la 
langue française.

PRESENT PROFESSIONAL POSTING

 I have been a university professor of the 
development of public space and urban 

I teach at the Institut d’Etudes Politiques 
(IEP) in Toulouse where I am responsible 

“International Cooperation and Economic 
Development”.

SUMMARY OF RESEARCH

services (particularly water and sanitation) 

The method I favour falls within the 
framework of institutionalist economics 
and analyses in terms of local governance.

 My current research into this theme is 

Les Suds, which I coordinate and 

Policy. Production and institutionalisation 
of public policy in the water and real 

development anthropologists and 

construction process of multi-actor public 

water. In order to document this process 

constructivist perspective and community 
comparative studies are the favoured 
methods.

(Conseil 
de recherches en sciences humaines du 
Canada- Université d’Ottawa, 2011-2013). 

mailto:Catherine.baron@univ-tlsel.fr
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human rights with economic stakes”. Part of 

the participative processes they convey in 
their discourse and practices. Another more 
theoretical part addresses the problematic 
of rights to water.

and vulnerability reduction in the poorer 

analysis of the modes of access to water 
and sanitation in the neighbourhoods 
referred to as “poor” in African capitals 

household surveys and interviews with the 
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Email:

TITLES AND DIPLOMAS

PRESENT PROFESSIONAL POSTING

- The domains of legal systems for maritime 

spaces.
- Systems of exploitation of living and non-

living natural resources.

- Protection of the maritime environment.
- Protection of the underwater historical 

heritage.

diving.

Awards

 O$cier des Palmes Académiques, Chevalier 
du Mérite Maritime, Permanent guest of the 
Académie de Marine.

mailto:jp.beurier@univ-nantes.fr
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TITLES AND DIPLOMAS

Chaussées.

PRESENT PROFESSIONAL POSTING

 SUMMARY OF RESEARCH

work programme about Public-Private 
Partnerships (PPPs) in infrastructures in the 
Research and Development Department 
at the AFD. The research programme 
attempted to assess the results of two 
decades of PPPs in Developing Countries 
(DCs) by studying the delegated 

particularly their economic dimension 

(What is the optimal outline for the provision 
of services given the macro-economic 

dimension (What incentives should 

charge of poor populations by the private 

(Which regulation should be implemented 

resources generated by productivity 

(How can we ensure the adhesion of civil 
society to these reforms?). It also transpired 
that a socio-political analysis was necessary 
to understand the reality of PPPs in so much 
as the latter are an integral part of political 

same way as they indubitably embrace a 
societal dimension which goes beyond the 

policies.

mailto:blanca@afd.fr
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TITLES AND DIPLOMAS

Ecole Pratique des Hautes 
Etudes 

PRESENT PROFESSIONAL POSTING

epistemological and historiographical 
approach”;

socio-historical approaches to the new 
religious  movements; introduction to 
the history connected to Protestantism 

th th 
centuries).

SUMMARY OF RESEARCH

religious modernity and of culture in 

aimed to analyse contemporary social 

traditions) in the Mekong Delta in order 

to understand on the one hand what the 
“#uvial civilisation” (văn minh sông nước) 

continuum of colonial and post-colonial 

A  research mission to Cambodia allowed 
me to study colonial period sources 

proved useful for the cultural history study 

participated in the “Valease” (Valorisation of 

Penh. I especially assisted in the elaboration 
and coordination of the FSP cooperation 

Vietnamese religious phenomena in the 
sphere of “religions of Southeast Asia”. The 

comparative study of new religious 

phenomena of the transnationalisation of 
religion.

(“Initiation to the Religions of Southeast 

approaches”) further incited me to 

mailto:pascal.bourdeaux@gsrl.cnrs.fr
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conceive an intellectual and cultural 
history of “religious sciences” (categories 
and representations of the religious) in the 
Indochinese peninsula.

 In order to give back to contemporary 

devoting myself to a cross-cutting and 
connected history of Protestantism in 
Southeast Asia (XIXth - mid-XXth centuries).
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Pierre CARIOU

Email:
com

TITLES AND DIPLOMAS

publication.

PRESENT PROFESSIONAL POSTING

school in Marseilles. Professor at the World 

the faculty of Economic Sciences and 

SUMMARY OF RESEARCH

problematic is concerned with maritime 

continuation of a thesis about “strategic 
alliances in the maritime transport on 
regular shipping services” concerning 
agreements between ship owners and 
their impact on competition; then my six 
years as a professor at the World Maritime 

as well as the analysis of acts of piracy. 
My latest research work concerns emissions 
of carbon monoxide linked to maritime 

research is the analysis of port systems.

mailto:pierre.cariou@euromed-management.com
mailto:pierre.cariou@euromed-management.com
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Email: 

TITLES AND DIPLOMAS

economy and management. Centre d’études 
supérieures en économie et de gestion, Ecole 
Nationale Supérieure du pétrole et des 
moteurs (Institut français du pétrole) Rueil-
Malmaison.

PRESENT PROFESSIONAL POSTING

 I began my career in Madrid in the petrol 

responsible for economic studies (mergers 

enterprise managing the public services of 

collection of sewage water and public 
lighting in Casablanca and its region 

as a member of the general management 
committee and was particularly given 
the responsibilities of “Contract Manager” 

SUEZ. As “Contract Manager” I created the 
department of delegated management 
contracts and was responsible for 
contract management with the municipal 

th

the department and am in charge of 

(Initiative Nationale pour le Développement 
Humain) th

housing (relocations or staying put with 

whose task was to develop a provisional 

governance of operations in the informal 

for the eradication of shanty towns in 

Ministry of Housing and Urbanism within 
the framework of a FSH (housing solidarity 
fund of the Ministry for Housing and 

the International Association of French-

mailto:cluzeau.christophe@gmail.com
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CEAR).

 Thanks to the initiative of Claude de 

conducting of the capitalisation study 

hand to capitalise by synthesising the 

“Financing the urban services of drainage 

modalities for the long-term global cost 
sharing between players”.

 The international recognition of the 

Casablanca region within the framework 

participation of Abderrahmane Ifrassen 

th th

drainage and drinking water services”.

 The organisers of this event were the 

Development Studies). These workshops 
were the occasion to develop South-

contexts with rapid economic and urban 

human development (the force of the 
urbanisation process and the political 
response and how it will it be implemented).

 I am continuing my participation and 
work developing studies and research 
linked to the implementation of complex 

approaches and methods (multi-player 

of stakeholders and the respect of 
particularities).
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Claude de MIRAS

Email: 

TITLES AND DIPLOMAS

SUMMARY OF RESEARCH

 I was posted to Morocco in September 

concerning the governance of basic urban 

for local authorities for the Moroccan 

access to water and drainage in the poorer 

I am involved in the development of the 
problematic and analysis for mastering 

in the agglomeration of Casablanca (the 

this research has developed within the 
framework of “Financing urban services for 
drinking water and sanitation in developing 

cost sharing between players” supported 
by the IDDRI.

 The general research problematic aims 
to analyse the implementation of urban 
governance in the domain of urban services 

of water and sanitation. Over the past two 

backers) who participate in urban decision-

the  coordination and synchronisation 

the search for the optimisation of this 

and delays generated by a composite 

most probably have become a burden on 
its dynamism and tenability. The analysis 
of the development conditions of basic 

the institutional tenability today constitutes 
a bottleneck for the mastering of urban 
planning for expanding metropolises.

process of the formation of the costs of 
urbanisation by going beyond the costs 

management announced ex ante. An 
ex post approach allows us to bring to 
light the constitutive elements of the 
total cost of the urbanisation addressed 
by the networks. Mastering the hidden 

mailto:cldemiras@yahoo.fr
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strategic component of the sustainable city. 

Cités-
Unies and local governments testify to the 

from territorial development and to which 

manner.
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TITLES AND DIPLOMAS

PRESENT PROFESSIONAL POSTING

laboratories.

SUMMARY OF RESEARCH

 My general research problematic concerns 

intelligence to help with the modelling 

a great desire to facilitate interdisciplinary 
work and extract multi-domain cross-

of certain basic concepts of “agent-based 

parallel on numerous thematic applications 

the crossroads of the domains of computer 

involve social players in the conception of 
models which showed themselves to be 
particularly adapted to the management 
of con#icts concerning the users of shared 
resources; they have been successfully 

designer and one of the principal architects 
of the modelling and simulation platform 

disposition of non-computer scientists 

well as allow an “intelligent” exploration (by 
simulation and optimisation) of the space 

against environmental catastrophes (the 

urban catastrophes).

mailto:alexis.drogoul@ird.fr
http://gama-platform.googlecode.com
http://gama-platform.googlecode.com
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TITLES AND DIPLOMAS

“Agrarian dynamics, irrigation and 
institutions in the Red River Delta (Việt Nam): 
a multi-scale analysis of the agricultural 
management of water”.

PRESENT PROFESSIONAL POSTING

 SUMMARY OF RESEARCH

 My research problematic concentrates 
on the agricultural management of water. 

water approach. It is a multi-disciplinary 
approach that combines tools from exact 
science with tools from human and social 

etc.

 My academic and professional career has 
led me to implement and manage research 
groups for the social management of water 

 My most in-depth work was carried out in 

evolution of the agricultural management 
of water in the Red River Delta at a pivotal 
period of economic transition in the 
Vietnamese countryside. This work resulted 

as in numerous publications.

of research I have been carrying out 
has greatly  diminished owing to the 
responsibilities I have taken on within the 

mailto:fontenelle@gret.org
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TITLES AND DIPLOMAS

Sciences. Laboratoire d’étude et de recherche 
sur l’économie, les politiques et les systèmes 
sociaux
doctoral school.

Development Economy and Territorial 

PRESENT PROFESSIONAL POSTING

 Doctoral student in economic sciences 

responsible for Water and Sanitation study/

 SUMMARY OF RESEARCH

monitoring missions. As a specialist in the 
public sector services for the supply of 

studies within the framework of the 
introduction and participation of the private 

concerning access to credit and grants;
- Market analysis (socio-economic and 

market analysis;

management and regulation methods;

realisation of development programme 

of monitoring and evaluation tools for 

drinking water services.

emergence of small private operators 
in the  water sector on the basis of 

Ostrom) and recently on those  stemming 
from works into innovation and 

- The study of “alternative” forms of 

management of drinking water and 
sanitation;

- The in#uence of the interaction between 
institutional environment institutions and 

mailto:frenoux@yahoo.fr
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organisations on social and economic 
management performances and the 
regulation of local natural monopolies;

- The role and dynamic of innovation and 
entrepreneurship in the urban service 
network sector.
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PRESENT PROFESSIONAL POSTING

doctorate years at the Institut de la 
Francophonie pour l’Informatique (IFI) in 

computer science faculty at the University 

 I am carrying out my research within the 
Institut de Recherche en Informatique de 
Toulouse
Agents Coopératifs” (SMAC) team.

 SUMMARY OF RESEARCH

concerns the formal or non-formal 

in human cognition and decision-making 

and the integration of these models within 
multi-agent simulations.

 This research is currently part of two 

environmental impacts of the governance 
and management norms of renewable 
natural resources and the environment. 

It aims at developing a modelling and 
simulation platform of the direct/indirect 
and expected/unexpected impacts of 
norms on a territory whose resources are 

concurrent exploitation and are dependent 
on physic-bio-geochemical variations. The 
preferred domain of application is water 

and computerised studies). The aim of the 

may arise in a strategic interaction context 

choice also depends on what other agents 
are going to decide to do) under the triple 

logical formalisation and simulation. The 
aim is to integrate strategic emotions into 

(simulation platform of organisations based 

Organisee) platform.

 I am also involved in several other 
thematic networks supported by the 

MAPS (Multi-agent modelling applied 
to spatialised phenomena) and METISSE 
(Methods and Theories for an Engineering 
of Socio-Environmental Systems).
am participating in the development of the 

and simulation.

mailto:benoit.gaudou@univ-tisel.fr
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entitled “Rehabilitation and Transformation 

- Village Activity Systems and Relation 

PRESENT PROFESSIONAL POSTING 

 Responsible for teaching and research at 

SUMMARY OF RESEARCH

 My research has essentially focused on 
the processes of transformation of rural 
economies and societies. It concerns the 

representatives of local authorities.

based on doctoral research conducted 

interest in the evolution of the productive 

institutional transition toward a so-called 
market economy and in the role of local 
authorities in these transformations.

and implementation of anti-poverty 

http://file:///Volumes/DATA/Project_THAI/Ky%20yeu%20Tam%20Dao%202012/Noi%20dung%20KH/@Version%20EN/christophe.gironde@graduateinstitute.ch
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Telecommunications and Computer 
(Ecole Supérieure de 

Chimie Physique Electronique).

and Specialised Mathematics (Maths Sup- 
Maths Spé)

PRESENT PROFESSIONAL POSTING

Alpins Institute of Complex Systems as 

I participated in the development of a 
modelling and simulation platform and 
more particularly in the visualisation and 

graphic edition of complex systems. This 
platform was used on an epidemiological 

scale networks by concentrating on the 
propagation of a virus on a human scale 
(i.e. within a city) then on an urban scale (i.e. 

doctorate in an international doctorate 
programme  organised by the University 

This  thesis is directed by Alexis Drougoul 

The thesis  aims to study and produce 
new visualisation tools that will allow 
the  representation and interpretation of 
a multi-agent system. These new tools 
are being developed thanks to real data 

the IRD.

mailto:agrignard@gmail.com
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TITLES AND DIPLOMAS

CEMARE (Centre for the Economics and 

PRESENT PROFESSIONAL POSTING

accredited to be a senior research supervisor 

 Institut Universitaire 
Mer et Littoral

SUMMARY OF RESEARCH

concerned with the maritime economy 

input from the natural resource economy 

my research attempts to better understand 

and common resources. The biological 

led to some particular forms of collective 
organisation (development of property 

- Formation and transmission of prices along 
the value chain (measure and origin of the 

of consumption and of international 

structural changes and asymmetry in 

auctions and selling at distance on the 

- Organisational changes in the world tuna 

- Regulation of access to natural resources 
and maritime space (negotiation of the EU 

con#icts of marine space and resources).

mailto:Patrice.guillotreau@univ-nantes.fr
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PRESENT PROFESSIONAL POSTING

 Researcher at the Institute of World 

 SUMMARY OF RESEARCH

development and non-conventional 
security in the Mekong region.

mailto:nguyenmanhhung@vass.gov.vn
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Problematic of the Redeployment of French 

Chevalier de l’ordre des Palmes 
Académiques, O$cier de 
l’ordre des Palmes Académiques, February 

PRESENT PROFESSIONAL POSTING

 I am a senior lecturer at the University 

responsible for cooperation with Southeast 

specialty “International Finance and 

I was the Director of the Centre d’observation 
et de recherche sur les ressources aquatiques 
et industries du littoral
currently a researcher at the Economy 

 

SUMMARY OF RESEARCH

 As well as doing traditional teaching in 

Management of Coastal Zones” at the 

geo-strategy in the “international Finance 

at the time of my thesis and led to my 

Committee of Fishing (CSTEP) of the 

programme for the collection of socio-
economic data concerning maritime 

th

“Study of risk management of the price 

mailto:yves.perraudeau@univ-nantes.fr
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Paris-Dauphine University. 

École des Hautes Études en Sciences Sociales, 
Paris (EHESS). With highest honour and 

(Summa cum 
laude).

(École Nationale de la Statistique et de 
l’Administration Économique, Centre 
européen de formation des statisticiens 
économistes des pays en développement) 
Valedictorian.

PRESENT PROFESSIONAL POSTING

Term Analysis) Unit.

SUMMARY OF RESEARCH

the links between well-being and the living 

impact of public policies. The research on 

and constraints of the economic transition 

perspective of comparison with other 
developing countries. It is carried out 

labour market and its impact on the living 
conditions of households. Starting from the 

to the improvement of the standard of 

sector that should be taken into account in 
public policy?

analysis of the in#uence of the commercial 

WTO (ex ante approach by resorting to 

of the political battle with poverty that is 
taking place in the mountain regions where 
ethnic minorities live (ex post

evaluating impact);

institutions in the transition process. This 
involves exploring the links between 
governance (role and functioning mode 

mailto:razafindrakoto@dial.prd.fr


[     ]July 2013 / / © AFD

the living conditions of the population. 
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(Summa 
cum laude)
publication.

École Nationale de la Statistique et de 
l’Administration Économique

PRESENT PROFESSIONAL POSTING

on the Economic and Social Transition in 

SUMMARY Of RESEARCH

- Development of mixed survey methods 
(households/enterprises) and creator of 

- Development of modules “Multiple 

America);
- Support for national statistics institutes in 

the implementation and analysis of survey 
results.

living conditions;

new dimensions of poverty and the process 
of economic development;

- Analysis of public policies in developing 

follow-up and evaluation of impact.

mailto:roubaud@dial.prd.fr
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Université Paris-Est, carried out 

“Automatic revision of knowledge guiding 

applied in the context of the generalisation 
of geographical data”.

PRESENT PROFESSIONAL POSTING

 SUMMARY OF RESEARCH

 My research work concerns the 
computerised modelling and simulation 
of complex systems. I am particularly 
interested in modelling based upon the 
agents of socio-environmental systems.

 In this framework I am involved in three 

- Integration of geographical data in agent-
based models. The aim of this axis is to 
provide modellers with tools to integrate 
and manipulate data coming from 

simulations;

There exist today many platforms that aim 
to help modellers create their own models. 

modelling of complex entities such as 

very limited. I am therefore interested 

compensate for this. An important case 
of application for this axis concerns the 

- Analysis and calibration of agent-based 
models. Agent-based models are generally 
very complex. Understanding their dynamic 
and being able to calibrate them is most 

working on the development of models 

the automatic calibration of models.

 I am also involved in the software 
development of two agent-modelling 

incorporates  a rich modelling language 
and a more thorough management of 
geographical data. This platform is being 
developed in part with Vietnamese 
partners (Institut de la Francophonie pour 
l’Informatique, University of 

for geographers and modellers without any 
programming experience. This platform 

on the use of “boxes”.

mailto:Patrick.taillandier@univ-rouen.fr
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 Agro-Engineer and Agro-Economist.

PRESENT PROFESSIONAL POSTING

 I have been working in agricultural 

 After spending some years doing my military 

career working principally in professional 
organisations in France (Chambre 
d’Agriculture,
agricultural utility – breeding and economy 
and management) where I was responsible 
for development or applied research 
(Institut Technique de l’Elevage), before 

administration department responsible 
for land reform (O$ce Foncier de Nouvelle-
Calédonie) and in  local authorities where 
I was responsible for regional economic 

as “Fabius-Pisani”).

Caisse Francaise de Développement where 
I successively occupied posts where I 
was responsible for rural and agricultural 

Paris to work in the rural and agricultural 

Director of this same department. 

mailto:tissier@afd.fr
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“The Native Country is 
a Sweet Star Fruit”. Social Roots and Spatial 
Mobility: Essay to De!ne a Local Social 
Space in the North of Việt Nam. Academie 
d’Aix-Marseille, Université de Provence (Aix-

Centre National des 
Etudes Agronomiques en Regions Chaudes 

SUMMARY OF RESEARCH

 After studying to become a tropical 
agronomic engineer and spending 
four years in charge of development 

(University of Aix-Marseille) for which the 

and described as the aggregation of total 
and exclusive units represented by the 

when envisaged through the angle of 

and transformation of social and political 

“land of their ancestors” have been replaced 

that of a mobile population always ready to 
move to wherever opportunities present 
themselves.

of a multi-disciplinary research programme 

I  also coordinated my own research at 

missions for international organisations 

Support on Economic and Social Transition 

 In the framework of my posting at the 

I  pursued my  research into the key 

relationship between the “State – peasant 
communities” throughout the XIXth and XXth 
centuries by looking at them from a water 

the omnipresence of which shaped the 
countryside and permeated human 

social conditions of the implementation 
of large-scale hydraulic infrastructure in 

Olivier TESSIER

mailto:otessier2002@yahoo.fr
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envisage the possibilities of controlling 

progressively resulted in the remodelling 

the modalities of water management 
implemented by peasant communities on 

 As head of the EFEO-VASS archeological 

Institute of Archaeology in its mission 
of conservation – cultural heritage 
development of the site. At the same 

the XIXth

imperial  annals and on the abundant 
written and iconographical sources 

reconstitution work resulted in the 

organisation of several lectures and 
an exhibition. A written publication is 
currently being drafted.

the creation of a special partnership that 

centre and the local representation of 
the AFD. This centre is forecast to open in 

- Evolution Dynamics of the Mekong Delta 
(XVIIIth – XXIst

river to the future of the Delta;
- Culture and Social History in the South of 

th-XXth

publication in French of the “social science” 

Mekong Delta.
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double diploma from the Institut de la 
francophonie  pour l’informatique (IFI) and 

PRESENT PROFESSIONAL POSTING

the MSI-IFI team as trainee/engineer. I am 
participating in the development of the 
agent-based simulation and modelling 

googlecode.com). This platform is used 

to develop several agent-based models 

Agence Universitaire de la Francophonie 
under Alexis Drougoul (Director of 

of my thesis is to propose an agent-based 
modelling language in order to develop 
multi-level agent-based models. The 
defense of my thesis is forecast for the end 

mailto:voducanvn@yahoo.com
http://gama-platform.googlecode.com
http://gama-platform.googlecode.com
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Acronyms and Abbreviations

AFD  Agence Française de Développement
AIRD  Agence Inter-Etablissements de Recherche pour le Développement
AUF  Agence Universitaire de la Francophonie
AWWF  Alternative World Water Forum

Centre de Gestion de la Pêche Artisanale (France)
CIRAD  Centre de Coopération Internationale en Recherche Agronomique 
   pour le Développement

Centre National des Etudes Agronomiques en Régions Chaudes
Centre National de la Recherche Scienti!que

DC  Developing Country
DCF  Data Collection Framework
DIEPA  International Drinking Water and Sanitation Decade
DPMA  Direction des Pêches Maritimes (France)
DPSIR  Driver-Pressure-State-Impact-Response (model)
DRC  Democratic Republic of Congo 
EEZ  Exclusive Economic Zone

École Française d’Extrême-Orient
EPAP  l’Eau Potable et de l’Assainissement, du Pluvial (secteur de)
EPHE  École Pratique des Hautes Etudes

Fonds de Solidarité Prioritaire en Sciences Sociales

Groupe de recherche et d’échanges technologiques

HSF  Housing Solidarity Fund

ICPS  Industrial and Commercial Public Services
IEP  Institut d’Etudes Politiques
IFI  Institut de la Francophonie pour l’Informatique (Việt Nam)
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Institut National de la Recherche Agronomique
IOPC  International Oil Pollution Compensation Fund
IRD  Institut de Recherche pour le Développement
IUED  Institut Universitaire d’Etudes du Développement
IWRM  Integrated Water Resources Management

Journal o$ciel
Journées de Tam Đảo
Laboratoire d’Etudes et de Recherches sur l’Economie, 

   les Politiques et les Systèmes Sociaux

MoU  Memorandum of Understanding

MWRM  Ministry of Water Resources and Meteorology

OCDE  Organisation for Economic Cooperation and Development

OMI  International Maritime Organisation 
PPP  Public-Private Partnership
PPWSA  Phnom Penh Water Supply Authority
RICEP  Réseau d’Informations Comptables et Economiques sur la Pêche
RoW  Representation of World
SPOs  Small Private Operators 

TAC  Total Allowable Catches 

WHO  World Health Organisation
WWF  World Water Forum
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What is AFD ?

developing countries and the French Overseas Communities for seventy years. It 

AFD is present on four continents where it has an international network of seventy 

www.afd.fr

rd
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Water and its Many Issues
Methods and Cross-cutting Analysis

The Vietnam Academy of Social Sciences (VASS), the Agence Française de 
Développement  (AFD), the Institut de Recherche pour le Développement (IRD), the 
University of Nantes, the École française d’Extrême-Orient (ÉFEO) and the Agence 
Universitaire de la Francophonie (AUF) have decided to give their support to the 
Regional Social Sciences Summer University, referred to as “Tam Đảo Days”, in the 
framework of the 2010-2013 partnership agreement.

This partnership has the objectives of developing a multi-disciplinary training 
of excellence, creating a platform for debate, and attracting a wide academic and 
non-academic audience from across Southeast Asia.

This work contains a verbatim account of the presentations and debates from the 
plenary sessions and workshops that took place from 13th to 21th July 2012 in Hà Nội 
and in the Tam Đảo Hill station on the topic of “Water and its Many Issues”. Four main 
areas of re%ection are prioritised in the framework of the thematic workshops: sea, risks 
and governance; urban growth, social needs and water and sanitation service o&ers; 
'eld survey training in the framework of social and economic water management 
and a practical approach to agent-based modelling.  
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