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I-General Description of the project 

The new phase of SAM2 project, subject of the protocol of agreement between CIRAD and IRRI, will be 
complementary to another project, SAMI Phase II, that is coordinated by CIRAD and VASI. SAMI and SAM2 are 
thus the two components ofa broader program hereafter named SAM (acronym for the French Systemes Agraires de 
Montagnes, translated as the Mountain Agrarian Systems) Project. This document focuses on the objectives, 
methodology and work plan for the SAM2 component. However, for a good understanding of the links between the 
two components, it is important to provide some background about the SAMI component. 

1.1 Goal 

The goal of the SAM project is to develop in the uplands of northern Vietnam, with farmers and other 
stakeholders, sustainable cropping systems that are efficient in the use of resources and are environmentally sound, 
taking into account the food and livelihood needs of the rural populations. This project builds upon the 
accomplishments of SAM Phase I project (1997-2002) carried out collaboratively by CIRAD, IRD, IRRI and VASI 
in the mountainous Bae Kan Province in Vietnam. As in the previous phase, this new Phase II has two components: 

SAMI focusing at the cropping system level, and which aimed at: 
o developing innovative, ecologically-friendly cropping systems as an alternative to slash and bum 

practices 
o providing technical support to farmers interested in adopting these cropping systems. 

SAM2 focusing at the regional (agrarian system) level, and which aimed at: 
o understanding the needs and possibilities of farmers in the Bae Kan Region, taking into account 

the on-going dynamics of land use patterns, and the diversity of farming systems, 
o developing a knowledge base on mountain .areas of the Red River Basin to facilitate the 

emergence of an interdisciplinary and inter-institutional platform for communication and 
negotiation among stakeholders, including scientists, extension agents, farmers and decision 
makers, for more sustainable natural resources management. 

1.2.- Results of the first phase: achievements and new questions 

Three kinds of actions have been developed by the SAM project in its Phase I period during the past 5 years: a 
concerted diagnosis effort to identify the mountain agrarian systems with their dynamics, potentialities and limits, 
the elaboration of some solutions to the major development issues identified, and the development of diffusion 
methods and tools for facilitating the adoption of those solutions by farmers (Castella and Quang, 2002). 

The diagnosis showed clearly that the current agrarian systems of the northern mountain are facing important 
challenges: the pressure on natural resources, particularly on the slopes, has reached a level that threats the 
sustainability of these systems. Conflicts are already arising between the communities sharing these resources. 
These conflicts are symptomatic ofan imminent agrarian crisis. 

The solutions introduced by SAMI focus on the slopes and aim at better integrating cropping and livestock 
systems while maintaining a permanent, protective, living cover on the soil. These alternative cropping systems, 
however, were developed in a limited number of sites, and as such have not sufficiently covered the high diversity of 
ecosystems in the region. Particularly, some preliminary studies by SAMI, as well as works from other teams in 
various tropical regions, suggested that spatial variations in soil biology are an important cause of site-to-site 
variations in the dynamics ofrecuperation of degraded land using these ecologically-friendly cropping systems. 

The SAM2 component, working at a regional scale, developed participatory approaches aimed at identifying · 
and reducing constraints to adoption of these new cropping systems by farmers, particularly in cases where these 
constraints are linked to conflicting interactions among stakeholders. SAM2 component also developed a regional 
knowledge base on the region, facilitating communication and negotiations among stakeholders involved in natural 
resources management in the mountains of the Red River basin. 

However, so far the project has not been emphasizing the constraints occurring at the farm level such as labor 
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force and cash availability in time that may limit the adoption of the innovative cropping systems proposed. Also, 
relatively little attention has been paid so far on improving productivity in the lowland fields within the upland 
systems, which may alleviate the pressure on the slopes. There seems to be a good potential for increasing rice 
yields and for introducing a third crop cycle in the lowland fields during winter in many areas, but the resource 
flows (of water, nutrients) and sharing (labor, capital), as well as equity issues among those who own and who do 
not own lowland parcels need to be considered. 

II.- The new phase 

2.1.-Specific objectives 

The new phase of the SAM project, expected to last from 2003 to 2005, intends to complete these previous 
works by studies more specific to the levels of the cropping systems and of the fanning system. The project will still 
include its two components: 

2.1.1 The specific objectives ofSAMl phase II are: 
to widen its offer of alternative, ecologically-friendly cropping systems, for a wider range of environments; 
to better understand the role of soil biology in the dynamics ofrecuperating degraded areas; 
to assess the ecological impact of these improved cultivation practices; 
to train technical staff, from VASI and local extension services, to the management of these cropping 
systems, in order to facilitate their future diffusion to farmers. 

2.1.2 The specific objectives ofSAM2 phase II are: 

1.- to identify the major environmental, technical and socioeconomic yield determinants (potential yields and 
constraints to its achievement) for crops present across the whole toposequence in contrasted sites of Bae Kan 
region; 

2.- to build from the promising innovations developed by SAMI at field level, improved land use at farm level, 
i.e. taking into account household constraints of farm management; 

3.- to identify socioeconomic conditions for adoption of proposed land use, at both farm and village level. 

As F. Aflholder will be directly responsible for the coordination and execution of the research program of SAM2 
phase II, this work plan elaborates only on the expected outputs and activities for the SAM2 component. 

2.2.-Expected research outputs related to the objectives of SAM2 Phase II, and the corresponding activities 

Expected Outputs 

I. Methodologies developed to determine the scientific basis of successful and prom1smg technological 
interventions, including those developed under SAMI project, as alternatives to slash-and-bum agriculture. 

2. Location- and context-suited innovative production systems developed for farming across the 
toposequence. 

3. Effects of socioeconomic factors on adoption of innovations explored; biophysical and socioeconomic 
impacts of and policy implications for more widespread adoption of innovations determined. 

4. Publications and other delivery products of the project findings and outcomes. 

Outputs 1-3 correspond with the three specific objectives of the SAM2 Phase II project, the tangible products of 
which are consolidated as Output 4. 

The activities and tasks for each of the above outputs are described below. 

Output 1: Methodologies developed to determine the scientific basis of successful 
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and promising technological interventions 

Activity 1.1- Estimate the regional distribution of the gap between potential and actual yields for 
the cropping systems currently used by farmers along the topo-sequence. 

Tasks: 
o Collection of existing climatic data for the Bae Kan region 

o Collection of existing data on the characteristics (such as thermal-time constants, potential harvest 
index, etc.) of the cultivars used by farmers in the region and on possible alternative cultivars and 
crops (support from IRRI scientists will be requested for data about varieties of rainfed, irrigated 
and aerobic rice, during a one-month stay off. Affholder at IRRI headquarters in Year 1) 

o Assessment of the potential yields of the crops used by farmers, using simple agroclimatic models 
and available climatic data, and comparison to actual yields measured in a farmers' fields network 
(some data already available from the previous phase of SAM) 

Activity 1. 2. - Analyze the causes of this gap. Assess the effects on yields of the technical and 
environmental constraints to increases in actual crop yields obtained by farmers, in the cases of 
cropping systems for which a large gap between potential and actual yields was detected. 

Tasks: 

o Building of a field network: this network should include farmers' fields covering ·the whole 
toposequence in a selection of sites across the Bae Kan region. These sites will be selected in order 
to represent contrasted situations in terms of both environmental and socio-economic conditions, 
according to data from the previous phase of the project). The field network will also include the 
multi-location on-farm experiments managed by SAMI component, in which agroecological 
cropping systems will be tested over a range of environments. 

o Monitoring of the field network: During the three years of the project, crop growth and yield, and 
the technical management performed by the farmers in the network will be monitored, as well as a 
set of indicators qualifying the environment of the crop (soil, climate, pests and diseases, weeds) 
The multi-location experiment ofSAMl will be conducted in coordination with SAM2 so that the 
measurements performed include all those required by SAM2 component. On years 2 and 3, two 
students specializing in cropping systems, one Vietnamese and one French, will contribute to the 
monitoring of the field network. 

o Data analysis ("agronomic diagnosis"): according to the methodology of Dore et al. (1997) 
modified by Affholder (2002): the data from the field network will be analyzed using crop models 
as diagnostic tools. Where possible existing crop models will be tried out, but these have to be 
calibrated and validated against the data from the field network. This model will then be used to 
check hypothesis upon the impact on the yield gaps (between potential and actual yields) of each 
aspect of the environment and of the technical management. ( e.g. what if the soil water capacity 
were higher than observed? What if weeding or sowing were performed earlier or later than 
observed?). This "experimentation with the model" will be performed using a logical procedure 
that allows for progressively establishing a hierarchy among the variables describing the 
environment and the technical management (Affholder and Scopel, 200 I). In the case where 
available crop models are not suitable (this will probably happen at least for some crops and 
environments), the diagnosis will be performed using the original method from Dore et al.(1997), 
which leads to a lower precision but does not require the use of a dynamic crop model. If the case 
arises, a statistical model will be built, giving predicted yield (average and deviation) according to 
classes of management and environment. 

o Search for collaborations: taking advantage of the regional knowledge base produced by the 
previous phase of SAM2, and in order to widen the range of situation covered by the field 
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network, the project will explore opportunities of building partnership with other projects or 
services working in the mountains of Northern Vietnam and interested in sharing data at the 
cropping system level. 

o Consultation with IRRI scientists: support from IRRI staff, through a short consultancy (two 
weeks), will be requested on year 2, especially for diagnosis of yield variability of irrigated and 
rainfed rice, the TOR of the consultancy depending on the first results of the diagnosis on year I. 

Activity 1.3 - Identify the factors of farm management such as labor force and cash availability, 
that constrain changes in the cropping systems, taking into account the diversity of farms in the 
region. 

Tasks: 
o Building of a farm network (in which the field network described above will be nested), including 

contrasted farms of the Bae Kan region. 

o Monitoring of the farm network: the internal and external flows in cash, labor, products and 
equipments will be monitored throughout the year during the three years of the project. On years 2 
and 3, two students specializing in farming systems, one Vietnamese and one French, will 
contribute to the monitoring of the farm network. 

o Data analysis at the fann level: This "production system diagnosis" will be established by the 
same kind of procedure as for the agronomic diagnosis, in which the crop model is substituted by a 
farm model (maximizing a goal-function subject to constraints). Data from the previous phase of 
SAM2 seem to already allow a rough diagnosis that will be first performed. The farm network will 
then be built focusing on the most relevant aspects of farm management thus identified, and 
considering the most representative types of farms in the region. 

o Search for collaborations: taking advantage of the regional knowledge base produced by the 
previous phase of SAM2, and in order to widen the range of situation covered by the farm 
network, the project will explore opportunities of building partnership with other projects or 
services working in the working in the mountains of Northern Vietnam and interested in sharing 
data at the farming system level. 

o Consultancy from CIRAD scientist: Damien Jourdain, CIRAD specialist on farm economy and 
farmer's strategies will provide support through short consultancies (10-15 days in Vietnam plus I 
month /year in Montpellier dedicated to the project) each year, for building (year I) and revision 
(years 2 and 3) of the farm network and for data analysis (year 2 and 3) 

Output 2: Location- and context-suited innovative production systems developed 
for farming across the toposequence 

Activity 2.1.- Develop, test and select improved cropping systems, combining systems designed 
for the slopes, among those elaborated by SAM1 component, with other specific to lowlands, that 
are best suited to the current constraints at farm level. 

Tasks: 

o Data analysis ("expected acceptability of new cropping systems by farmers"). Assessment of how 
far changes in the technical management of the crops are compatible with the major constraints at 
the farm level and what are their expected consequences on farm income. To do so, the crop 
model (dynamic or statistical) will be used as a source of data for the farm model (Affholder et al., 
1998; Jourdain et al., 2001). Provided that the necessary data are available, other cropping systems 
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than those directly monitored by the project will also be tested as simulated alternative to existing 
cropping systems. Particularly, this will apply to cropping systems on-field monitored within the 
CURE framework, especially those for irrigated and/or rainfed lowland rices in the valley, and for 
aerobic rice production in the valley or lower terraces on the slopes. Information about these 
cropping systems will be collected from IRRI scientists during the stay of F. Affholder at IRRI 
headquarters on year I. In turn, the results of this analysis, as available at year 2, will be discussed 
with IRRI scientists involved in CURE, during a second one month stay of F. Affholder at IRRI 
(taking place at year 2), in order to study possible adjustments, to the identified constraints at both 
field and farm level, of these cropping systems. 

o On-farm testing of innovative cropping systems: if the results available at the end of year 2 already 
allow a satisfactory presumption of acceptability of some of the innovative cropping systems 
tested by simulation as above, these will be tested on-farm on year 3. However, at the end of the 
project most of the cropping systems showing good expected acceptability will need further tests 
in farmers' conditions and farmer-evaluation prior to broad diffusion. 

Output 3: Effects of socio-economic factors on adoption of innovations explored; 
biophysical and socio-economic impacts of and policy implications for more 
widespread adoption of innovations determined. 

Activity 3.1. - Simulated effects of possible changes in the economic environment (prices of 
outputs and inputs, access to credit, etc ... ) on opportunities for adoption of innovating cropping 
systems 

Tasks: 

o Data analysis: sensitivity analysis of simulated farmers' strategic choices to possible scenarios, 
comprising combinations of different exogenous socio-economic variables (to be performed with 
support from Damien Jourdain). 

Activity 3.2.- Assess the expected impact at the village level of biophysical and socio-economic 
improvements brought by the adoption of innovative cropping systems. Identify major constraints 
to adoption at hierarchical levels higher than the household (local institutions). Suggest/propose 
relevant community-based natural resource management actions and conducive policies for 
innovation diffusion. 

Tasks: 

o Synthesis of SAM phase I and II: to be performed in coordination with SAMl and J.C. Castella/ 
IRD 

o Further analysis and diffusion ofresults ofSAM2 phase I: during the two first years of Phase II by 
JC Castella (IRD) who will be based in France with a Vietnamese PhD student supported by IRD 
who will work in close collaboration with the CIR.AD multi-agent modeling laboratory in 
Montpellier 

Although the preceding activities are listed sequentially, the project will follow an iterative approach in 
which the full analysis will be performed each year, the precision of the results increasing as field and farm survey 
data replace data available at the starting point, which will be data from the literature, key informants (identified 
using the knowledge base of SAM2 phase I), and from the data base of SAM2 phase I. This is expected to allow, 
each year, adjustments in the data acquisition network, in order to focus on variables and subcomponents of the 
studied systems that will be progressively detected as the most determinant given the objectives of the project. 
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During this process, research questions may arise that exceed the capacity of the project although being important 
for the precision of the analysis ( e.g. if current farmers' strategies appear to be very sensitive to slight changes in 
prices of inputs and/or outputs, studying the variability of prices may be at least as relevant as studying the 
biophysical performances of the cropping systems). Fund raising and partnership building will be directed to allow 
such complementary research to be carried out, as far as possible. 

Output 4: Publications and other delivery products of the project findings and 
achievements. 

Activity 4.1- Scientific publication of the project results 

Tasks: 

o Scientific papers: the conclusion of each of the activities described above will be marked by the 
redaction of a scientific paper, in both English and Vietnamese. These will be included in a book 
to be published at the end of the project. Methodological results and other results of relevance 
exceeding the local application will be the subject of papers submitted to international scientific 
journals. 

o Publication of works in which F. Affholder was involved prior to the present project. Additionally 
to the publishing work cited above, F. Affholder will collaborate to two projects of journal articles 
resulting from his former activities and requiring only data analysis and writing tasks (no field 
activity). 

Activity 4.2- Capacity building and other communications of results 
Tasks: 

o Annual delivery of results to local stakeholders directly involved in the field and farm surveys. 
Each year, after analysis of the data collected until the end of the main cropping season, a set of 
meetings will be held at Bae Kan and in the communes involved in the field and farm surveys, 
during one week. On that occasion, the findings obtained by the project will be presented to and 
discussed with farmers, local extension services and authorities involved in the surveys. Beside 
aiming at favoring a better and more practical understanding, by those involved in the surveys, of 
its purpose and results, such meetings are expected to allow adjusting the survey' s devices and 
methods by accounting for critics and new questions emerging from this dialogue between the 
project and its partners in the surveys. 

o Dissemination of results of the overall SAM project through networking, inter-agencies 
collaborations and information sharing. The results of both components SAMl and SAM2 will be 
discussed regularly with the DIALOGS project ( a project run by a group of 5 NGOs specialized in 
rural development and technology transfer and exchanges) in order to identify which results are 
worth being broadly disseminated among extension services and farmers. The extension work on 
the innovative cropping systems is out of the scope of SAM2, but the project will take care of 
maintaining its links, established during the first phase, with the numerous institutions involved in 
the rural development of Bae Kan province, by regularly updating the knowledge base and inter
institutional communication platform developed under phase I. 

o Contribution to trainings of extension agents on the management of ecologically-friendly cropping 
systems. SAM2 will take part of these training courses, cited above as one of the objectives of 
SAM I, by organizing once a year at the MARON ASI agroecology centre, a specific training 
session (one or two days) focusing on the results ofSAM2. 

o Training of scientists on the methods and tools developed under the project, through annual one
week sessions and selective lectures at Hanoi University. Those trainings and lectures will be 
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broadly open to scientists and students working in Vietnam. Additional funding will be searched 
in order to allow scientists from other locations to participate, especially those involved in projects 
dealing with similar topics or applying similar tools and methodologies to contrasting contexts. 

Specifically, Fran9ois Affholder will carry out all the research activities for Outputs land 2, which 
correspond with specific objectives 1 and 2 of SAM2 Phase II project, and collaborate with team members in 
activities for Output 3. Activities 3.1. and 3.2 for Output 3 will be conducted under the leadership of CIRAD 
scientist Damien Jourdain and IRD scientist Jean-Christophe Castella respectively. Activity 4.1 will be mainly 
carried out by F. Affholder, with inputs from other team members in the project. He will coordinate the tasks in 
Activity 4.2, not only within SAM2, but also with SAMI colleagues. 

Every year, F. Affholder will provide an activity report detailing the degree of achievement of all the 
activities described in the present workplan, and present the scientific results to date. The report will also mention 
and analyze, if any, the problems arisen since the last report and that caused delays in the chronology of activities as 
planned (see Table 1). If necessary, adjustments of the present workplan will be proposed. 

Close collaboration between SAM! and SAM2 is required and will be facilitated by monthly meetings with 
all the scientific staffofSAM2 and SAM! working in Vietnam. 

The proposed chronology of activities is given in table I. 
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Table.1 
2003 2004 2005 2006 

Activities Tasks Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. Quart. 
#1 #2 #3 #4 #1 #2 #3 #4 #1 #2 #3 #4 #1 

1. 1.- Potential yields of the cropping Collection of existing climatic data X X 
systems currently used by farmers 
along the whole Iopa-sequence Collection of data on cultivars' X X X X 

characteristics 
Assessment of potential yields X X 

1. 2. - Hierarchy of the technical and Building the field network X X X X 
environmental constraints to increases 
in actual crop yields obtained by Monitoring the field network X X X X X X X X X X 
farmers , in the cases of crops for Data analysis ("agronomic diagnosis") X X X X X X 
which a large gap between potential 
and actual yields was detected. Consultancy (IRRI scientist) X 

Partnership building X X X X 

1.3 - hierarchy of the factors of farm 
management that constrain changes 

Build ing the fann network X X X X in the cropping systems, taking into 
account the diversity of fanns in the Monitoring the fann network X X X X X X X X X X 
region. 

Data analysis at the farm level X X X X X X 

On fann economy analysis and X X X 
modeling (Damien Jourdain 
Consultancy) 

2.1.- Develop, test and Select Data analysis X X X X X X 
improved cropping systems, that are 

On-fann tests X X X X best suited to the current constraints 
at fann level. 
3.1. Effects of changes in the Sensitivity analysis of simulated X X X X 
economic environment on expected tanners' strategies (Damien Jourdain) 
adoption of new croppinq systems 
3.2.- Expected impact at the village Synthesis of SAM phase I and II X X X 
level of the improvements in 

Further analysis and diffusion of X X X X X X X X biophysical and socio-economic 
viability brought by the adoption of results of SAM2 phase I (J.C. 

:innovative cropping systems. List of Castella) 

major constraints to adoption at 
hierarchical levels higher than the 
hoµsehold . Proposals for relevant 
cqmmunity-based natural resource 
m,anagement and conducive policies 
fo°r innovation diffusion. 

Note : Unless indicated otherwise, the above activities will be carried out by Dr. F. Affholder 
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