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Abstract:

Livestock producers of the Malian Sahel are used to climate variability. They are impacted by climate change but at the same time the mobility of their herds allows them to seek other strategies in the search for watering holes and sufficient pasture to feed their livestock. During the long droughts which have hit the Sahel, a notable adaptive strategy has been to change the composition of the herds.
However, nowadays livestock producers are not only having to deal with climate variability, but also a duel process that limits their mobility capability, and therefore increases their vulnerability. On the one hand, the areas cultivated are increasing at the expense of the natural vegetation available, causing the grazing areas to become restricted and fragmented. On the other hand, decentralization has led again to restricting access and the use of communal lands.  Launched in 1996 in Mali, this process has not yet achieved its goals. Nevertheless, tools are available to help resolve the conflicts between agricultural and pastoral activities. A pastoral charter is available, and local agreements between users are possible. If implemented by the inhabitants of a given community, these tools focus especially on creating transit corridors for allowing transhumance. However, the political process in operation reinforces the vulnerability of the livestock producers in the context of marked climatic variability; they cannot fight against this variability as they did in the past. Also, it is not only the access conditions and the use of grazing lands which are changing. At the same time, urban markets are growing, especially those in the large towns nationwide, as well as outside of Mali on the coast. The livestock producers are thus aware of a market opening which can potentially improve their living conditions. Unfortunately, there appear to be two major stumbling blocks. If the opportunities for mobility are shrinking, the livestock producers must also try to lead their livestock into the reduced areas available for grazing.  Fattening up then becomes a possible route for intensification. Livestock producers must also try to get the most from the increased urban demand for meat. The social construction of market access is one of the promising routes for allowing the poorest livestock producers to sell their animals under the best conditions, i.e.  at the best price and right time. Our paper analyses the adaptability and the pro-activity of the stakeholders in the meat sector, as a response to the growing vulnerability of the livestock producers in the context of climate change and policies. Our project is based on the research results obtained in the regions of Ségou and Niono in Mali, and then at a regional level, in terms of the links with the Senegalese markets.
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Introduction

Livestock producers of the Sahel are used to climatic risks, season after season. The yearly alternation of the dry and rainy seasons, or the inter-annual magnitude of the dry season mark greatly the pastoral lifestyle. The pastoralists and agro-pastoralists put up with this variability and manage their existence around strategies linked to herd mobility, seeking out watering holes and pasture to sustain their animals during the dry season, after a period grazing harvested fields which is a right given to the livestock producers. 

During the long droughts which hit the Sahel, notably in 1973, followed by 1983 and 1984, the strategy of mobility was not enough as everywhere lacked water and pasture for livestock. The strategy of the livestock producers at these times therefore was to change the composition of their herds. They sold off their cattle, the most prestigious of their livestock and switched to smaller ruminants, especially goats, which are better adapted to drought conditions. When the climate conditions improved and the livestock producers invested again, they began by purchasing sheep, which are less expensive and have a short reproductive cycle, before re-investing in cattle again. The strategies shown by the livestock producers when faced with climate change were in fact well informed (Mortimore 1989; Scoones 1994).

However, nowadays the livestock producers must not only deal with climate variability, but also a dual process which limits their mobility capacity and therefore increases vulnerability. On the one hand, the green revolution has allowed agriculture to be practiced on a much wider scale. As the human population increases, the areas cultivated expand at the expense of the natural vegetation. In Mali, it is estimated that 200.000 ha are deforested annually for agriculture, combined with the exploitation of firewood (Gautier, Gazull et al. 2007). On the other hand, decentralization has led again to restricting the conditions of access and the use of the communal lands.  Launched in 1996 in Mali, this process has not yet achieved its goals. While possible in the law, the devolution of land is rare, outside of the periphery of large towns. Few communities have classified areas for specific uses, such as pasture or forestry.  The transfer of competence in the management of natural resources has not yet been validated in the legislation and the communal authorities do not have the legitimacy to manage unclassified common resources which remain in state ownership.  
Nevertheless, the tools are available to help resolve the conflicts between agricultural and pastoral activities. A pastoral charter is available (Ag Hamana 2006), and local agreements between users are possible (Djiré 2003).  However, implemented by the inhabitants of a given community, these tools are focused especially on creating transit corridors for allowing transhumance. The slogan may be resumed as following: move, do not graze our fields, possibly pay a fee (to the community which may be quite large) and go and graze elsewhere. This situation is particularly hypocritical: on the one hand the animals which cause the damage are not necessarily those of the livestock producers, but belong to local people who also keep livestock; on the other hand, this reasoning at the community scale negates completely the regional and seasonal nature of transhumance. If all the communities were to restrict the transit corridors, the livestock would not have any grazing areas.  The political process in operation therefore reinforces the vulnerability of the herdsmen in the context of marked climatic variability; they cannot fight against this variability as they did in the past. However, it is not only the access conditions and the use of grazing lands which are changing, restricting and causing fragmentation. At the same time, urban markets are growing, especially those in the large towns nationwide, as well as outside of Mali on the coast. The Ivory Coast has always been a natural outlet for Malian herds. However, the political events in 2002 in the Ivory Coast, as well as the constant rise of imported meat from South America have undermined this trade during the last few years (Alary, Poccard Chapuis et al. 2007). Nevertheless, another important market for meat is neighbouring Senegal, especially during religious festivals. Without even considering these foreign markets, 33% of Mali’s population is urbanized, which is estimated to reach 47% in 2030 and 62% in 2050, according to the UN (United Nations Population Division, 2010), and this will create an ever increasing demand for meat. 

The livestock producers are thus aware of a market opening which can potentially improve their living conditions. Nevertheless, there appear to be two major stumbling blocks. Even if the opportunities for mobility are shrinking, the livestock producers still have to try to lead their livestock into the reduced areas available for grazing. Fattening up then becomes a possible route for intensification. But to achieve this, it is necessary to have access to food supplements, which the poorest livestock producers cannot afford, especially during the current cotton crisis, as this effects the production of animal feed. Livestock producers must also try to get the most from the increased demand for meat in terms of quantity and quality. The social construction of market access is one of the promising routes for allowing the poorest livestock producers to sell their animals under the best conditions, i.e. at the best price and right time.

Our paper is focused on the question of the social construction of the meat market and the pro-activity of the stakeholders, as a response to the growing vulnerability of the livestock producers in the context of climate change and policies, as also shown by M. Turner and T. Williams in Niger (Turner and Williams 2002). After describing the biophysical, political and economic context in which these new livestock-rearing strategies occur, we concentrate on the pro-active approach of the stakeholders using three levels of analyses: (1) local, with the sale of animals by livestock producers; (2) sub-regional, with the sale of animals at livestock markets; and (3) regional with the delivery of livestock by traders from market terminals to urban consumption centres. Our project is based on the research results obtained in the regions of Ségou and Niono in Mali, and then at a regional level, in terms of the links with the Senegalese markets. One will observe how, far from following the current national and local policies, the stakeholders of the meat sector undertake dynamic strategies which allow them to reduce their vulnerability to climate change.
1. The climatic, political and economic context of livestock rearing in the region of Ségou in Mali

1.1. Climatic variability in Southern Mali
Analyses of rainfall patterns in Mali carried out by Traoré et al. (2000) between the periods 1959-78 and 1979-98 show a southward movement of isohyets across the country. This movement in the Sudano-Sahelian zone has been reported by many authors.
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Figure 1. Evolution of the average rainfall between the periods 1959-78 (dashed lines) and 1979-98 (solid lines) in Mali (Traoré et al. 2000).
However, this decline in rainfall has been neither uniform nor regular. According to these authors, 5-year moving averages can clearly show the alternation between periods with positive and negative anomalies, and reveal that the droughts are becoming increasingly longer.

The beginning and end of the rainy season are particularly important for biomass production. 
As one moves south, the rainy season, which lasts between 50-150 days, begins earlier (15 May for 11°N compared with 15 July at 15°N) and finishes later (15 October for 11°N compared with 15 September at 15°N). On average, the beginning and length of the season are strictly linked, as well as the dates at the beginning and the end. This characteristic of the Sudano-Sahelian climate is due to the north-south movement of the inter-tropical front. Besides the spatial variation in the characteristics of the rainy season, the inter-annual variation is also as important. Indeed, in a given place, the inter-annual variation of the structure of the rainy season is highly significant. And unlike the north-south variability, the dates at the beginning and end of the rainy season are independent events (which invalidates the popular belief that the late start of a rainy season will be compensated by a late finish). At any one site, the length of the rainy season is mostly determined by when the rains begin.

Regarding the production of biomass for feeding livestock, one should not only take into account the quantity of water that falls, but also the structure of the rainy season (date of the beginning and the end), which has not basically changed over the last 40 years, and which has remained essentially the same (about 4-5 days) before and after the episodes of the major droughts (Traoré, Reyniers et al. 2000; Le Barbé, Lebel et al. 2002). Therefore, the decrease of biomass production which has resulted from the southward movement of isohyets is partly offset by the fact that the length of the rainy season has varied little.

For the Ségou region, the inter-annual rainfall variation since 1936 is shown as follows: 
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Figure 2. The inter-annual rainfall variation in Ségou since 1936 to 2008
Even if the episodes of great droughts such as 1973, as well as 1983 and 1984 are clearly marked, it is apparent that other periods strongly deficient in rainfall are not rare (1941, 1951, and more recently 1988, 2003, 2005 et 2006) and therefore the livestock producers must cope during these times by migrating into more favourable regions. 

1.2. Economic importance of livestock production

Mali is a major country for livestock production, in generally an extensive and mobile way due to climate variability, although in recent years the development of animal rearing has become also an urban and suburban activity, which is more intensive and associated with fattening.  

According to the Planning and Statistics Unit of the Ministry of Agriculture (CPS 2006), the numbers in 2006 were as follows:

•
7.4 million head of cattle;

•
8.2 million sheep;

•
9.2 million goats;

•
1.4 millions donkeys;

•
840,000 camels;

•
93,000 horses.

Subject to the reliability of these statistics, the number of livestock in Mali (corresponding to 8,479,000 TLU=Tropical livestock unit) has more than doubled since 1960 (+215%), despite episodes of severe droughts when the declines were dramatic and the composition of the migratory herds changed markedly by replacing cattle with smaller ruminants. Since 1984, the growth in livestock numbers has been slow, but regular and continuous. And if this growth is lower than the human population since the 1960s, the contribution of livestock to the economy is important, especially since it gives a greater value to land unsuitable for agriculture (Pradère 2007).

According to the General Census of Agriculture (RGA) in 2004, 85% of Malian farmers practice livestock rearing. However, only 13% of these have herds of 200 animals or more, while 43% of the farms have only 6% of cattle. Furthermore, the level of exploiting herds remains low, about 11% for cattle and 34% for small ruminants.

In economic value, the GDP of the livestock sector represents according to the National Statistics and IT Directorate (DNSI) 26% of the primary GDP and 9% of the national GDP. This figure is mostly likely underestimated. A recent mission of the Ministry of Livestock and Fisheries conducted with the support of the Delegation of the European Commission estimated that the real value from the GDP sector is 428 billion CFA francs, which represents about 38% of the primary GDP and 12% of the national GDP. 

Mali is traditionally a major exporter of live animals. It exports cattle, sheep and goats to countries in the region who have an equivalent animal health status (largely to the Ivory Coast and Senegal) and camels to Algeria and Libya (Alary 2006). 

From 2000 onwards, the export volume was around 250,000 cattle and 430,000 smaller ruminants per year (which is close to 20% of the national production). The export value of livestock products is about 55-60 billion CFA francs per year (of which about 42-45 billion is for cattle, 9-10 billion for small ruminants and 4-5 billion for hides and skins). 

It is worth stating that the livestock sector is changing now. Following the great droughts and the southward movement of the isohyets, the extent of pastoral migration towards southern Mali still needs to be properly understood (Bourn and Wint 1994). Meanwhile, in southern farms “small-scale livestock raising” has developed, combined with the mechanization of agriculture. Here, we can observe changes in the nature of animal production where some agriculturalists invest in livestock which are looked after by herders (now called “livestock-keepers” by Mortimore to avoid ambiguities (Mortimore 2000)), who manage the herds without being owners.

But, another great change has occurred also in the availability of pasture. Despite the start of a return to normal climatic conditions and the revival of some ecosystems (Hiernaux, Diarra et al. 2009; Hiernaux, Mougin et al. 2009), the Sahelian and sub-desertic regions have probably reached their maximum loading capacity (de Leeuw and Wilson 1987), and at the same time the pasture available in the south has shrunk and become fragmented with the expansion of cultivated land. It becomes increasingly difficult to let the herds roam widely, including the movement from pasture to pasture via corridors, especially as decentralisation changes the conditions allowing access to resources. 

The intensification of livestock rearing is currently low, even if the market for cotton seed cake and cotton meal destined for fattening is doing rather well in Mali.  Only 350 ha out of 3 million ha in Mali are used for producing animal food, which is ridiculous. However, the combination of grazing areas of savannah, as well as fields of straw and stubble after harvesting, associated with fattening at key moments, is a cost-effective system at the moment.

1.3. Policies affecting livestock activities 

There are currently two major policy directions which should favour livestock activities: on one hand, locally, the pastoral charter which, between customary rights and decentralisation, tries to integrate livestock activities with decentralized community planning; on the other hand, the Agricultural Orientation Law (LOA) aims to reshape the meat sector nationwide. Both policies have had little effect at the moment on livestock practices for reasons to be explained, but may have in the future, and not necessarily in a positive way.

It is important to note that supra-local policies applied to Mali’s rural regions, since both colonial times and independence, have had a tendency to underestimate the influence of customary authority, seen at best as auxiliaries of the administration, to limit their authority on the land, and finally, to favour agriculture at the expense of livestock production. In this sense, there has been no major change between the colonial and post-colonial periods. In the specific land law of Mali (“Code domanial”), it is stipulated that “any land deemed vacant and ownerless” belongs to the State. This legislation was established in colonial times. Although the decentralisation process was launched in 1996, the devolution of land to the local authorities or the transfer of competence over natural resource management has not yet occurred. 

Even if legally possible, it is currently complicated and expensive for a decentralized authority to obtain the land classification of part of its territory. For an individual, it is also possible to have one’s property rights recognised by the state if it can be proved that the value of the land has been enhanced, such as building a house, bringing in a water supply or carrying out agriculture. However, livestock rearing is not recognised on its own as an improvement to the land to justify obtaining a property right. And even if the colonial settlers had respected the power of the “Dioros”, as masters of the grazing lands, in charge of bringing respect for the Dina (an administrative code defining pasture rights), of the Fulani pastoral group in the area of the Inner Niger Delta (Gallais 1984), this power has greatly diminished today as a result of the government’s desire to diminish the influence of the “Dioros”, as well as due to landscape changes in the region (the advance of agricultural land, reduction in the extent of wetlands where the animals come to feed in the “bourgou” grazing areas). 

In the context of traditional mechanisms regulating access and the use of grazing lands being undermined, while the new decentralised powers have yet not taken over, combined with the conditions for raising livestock becoming increasingly difficult and in conflict with agriculture, some livestock associations (including the powerful FEBEVIM (Federation of Malian Livestock and Meat Sector operators), supported by organizations of the civil society (including PRODESO
, but also members of the network “Réussir la décentralisation”), succeeded in making the Malian government in 2001 adopt a “Pastoral Charter” 
. This law attempts to tackle the fundamental historical causes of land conflicts, while providing mechanisms for protecting the territorial rights of livestock producers and improving the conditions for co-habitation between them and agriculturalists. It allows for notably the demarcation and management of grazing areas, as well as the movement of herds, and how to secure and improve pastoral activities in each region of the country. However, this law only obtained its application decree in September 2006, which is almost six years after the enactment of the law. This decree provides the charter with the clarifications necessary for allowing the following to be implemented in particular:

● the role and responsibility of the organisations for livestock producers and herders; 

● animal movements; 
● improving grazing areas;  
● the use of grazing areas, water supply and saline lands;  
● the management of local conflicts.

However, the fact remains that this law now adds to a collection of other access rights and uses of different kinds, traditional and modern, individual or collective, private or public, which sometimes cause conflict or require adjustments. Furthermore, most livestock producers often ignore this law, while the agriculturalists do not feel concerned by a law which they consider “as a present to the livestock producers”. While frameworks of consultation are lacking, the livestock producers are not able to assert their interests in the application of clauses related to the pastoral charter. The livestock producers, barely integrated into local platforms in some parts of the country are already excluded from the decision-making process and management arrangements. However, the establishment or restoration of transhumance routes partly obstructed by cultivated fields, and the demarcation of grazing areas requires the involvement and commitment of all the stakeholders, especially the farmers whose hostility is clear, but also on one hand the coordination between neighbouring local authorities without whom local agreements cannot be signed and on the other hand a coherence of sectoral policies and decentralization.

The creation of 684 new rural and urban communes in 1999 as part of the implementation of decentralization has greatly fragmented grazing areas which are now subject to new divisions linked to the limits of these local authorities. These divisions often make it difficult moving herds and question certain customary rights of ownership which extend discontinuously or not across two or more new communes. Decentralization should allow, as for other stakeholders, a historic opportunity for the livestock producers to defend their interests. The mechanisms for transferring responsibilities listed in the decentralisation policy has until now favoured the village and communal set-up for local consultation at the expense of nomadic pastoralists carrying out transhumance.  

Faced with these constraints linked to decentralization, the concepts of inter-communality or local agreements are the tools allowing two or more communes to undertake all the actions required for managing their natural resources. Although the state remains timid in transferring the power to the local authorities in the GNR and for re-establishing the rights of the livestock producers, even when the text says so, agreements are nevertheless reached which are often more solid and respected than the laws and regulations ignored or not recognised by the local people. It appears that the political and legislative context is not enticing to livestock producers when added to their vulnerability to environmental changes. 

Another major innovation in the policies which affect the activities of the livestock producers was introduced by the Agricultural Orientation Law (LOA) in Mali in December 2005. With this law, the Malian government showed its willingness to increase the competitiveness of animal production and the profitability of livestock raising, mainly to markets in the sub-region, by “modernising” with the support of partners (Banks, SDC (Swiss Agency for Development and Co-operation), NGOs, OP (GEF Operational Programme), communities, AIR BVI…) the systems of production and processing units of livestock products (cold stores, slaughterhouses, modern farms, incubators…). This choice for “modernisation” was reaffirmed at the first session of the Higher Council of Agriculture in January 2008, when the Malian President expressed his wish that by 2012 Mali was not only exporting more livestock, but had set up industries to give more value to meat products. This direction is being considered by the donors who want to become involved, as it would allow Mali theoretically to obtain a greater profit from its livestock, estimated in 2006 by the CSP at 8,479,000 TLU (Tropical Livestock Units), including 7.4 million head of cattle (CSP, 2006), by achieving greater added value locally. This type of operation called “modern” where the livestock is reared in grazing areas of the Sahel, killed and cut-up in slaughterhouses in the large Malian towns, then transported by refrigerated lorries to outlets for sale, in particular the large urban markets on the Atlantic coast, such as Abidjan and Dakar, does not exist at the moment. However, if the Malian government is supported in its efforts to process the animals in Bamako or another large urban centre in Mali for then sending the meat off in a refrigerated lorry, this raises a number of questions. Who will benefit from the added value? It will probably not be the livestock producer. Will the consumer from Senegal or the Ivory Coast buy a frozen steak at the butcher’s shop which is three times more expensive than freshly killed animals the same morning? Above all, it will not happen without causing a restructuring of the industry, unfavourable to stakeholders in the meat sector as it will reduce the scope of their coping strategies to changes of all kinds, as we will show later in this article.

Even though quantitative data are insufficient because the meat chain is mainly informal, we are going to nevertheless try to support our working hypothesis- which is that the current system, between the traditional transhumance and modern mobility, and whose cross-border traders are the cornerstone, is a flexible system that is adapted well to climate variability, on which depend the condition of the livestock, as well as the demand of the regional markets, while depending more and more on the living standards of the livestock producers.

The strategies of cross-border traders as well as those of the livestock producers have been at the heart of our investigation: the urban markets are developing rapidly due to population growth, especially in the large coastal cities of West Africa, where the diets increasingly incorporate more meat
. What impact have these developments had on the regional trade in livestock? What new markets have developed? What new commercial strategies have appeared? With access to the markets do the livestock producers feel an improvement in their standard of living, and as such, reduced vulnerability? Without falling for a vision of “contemplative” ranching, which has been denounced elsewhere as a caricature and even wrong (Vatin 1996; Faye 2006), the development of urban regional markets, but also the political crises which have shaken the region, such as in the Ivory Coast  (Alary, Poccard Chapuis et al. 2007) have these changes led to a transformation of the system for marketing livestock products, which functioned in response to major forces (sudden monetary needs, or unpredictable climatic events) to another system, more reactive to the demands of urban markets, marking an adaption of the livestock producers to reduce their vulnerability to climate change? 

To answer these questions and seeking to validate or disprove our hypotheses, we conducted surveys on livestock markets, especially in the Inner Niger Delta (Ségou, Niono), 

but also along the western Sahel of Mali (going from Niono at the Senegalese-Malian border through Nioro and Kayes). We also carried out surveys on the livestock producers of the Niono region, to understand the reasons why they brought their animals to the market. Thus, we were able to determine in part the route which goes from raising livestock to selling them at the market for a regional urban destination. Above all we wanted to obtain the information needed to discuss a possible change of the market system, towards a greater adaption of the livestock producers to their environment. 

Initially, we shall present the elements of our survey among the livestock producers who allow us to explain the marketing, before the animal is sold to the intermediaries and ends up in the urban market. In a second step, we will focus at a higher scale on the small region of the Office du Niger, on the flow of livestock generating the trade and what this flow reveals about the purchasing strategies of the livestock traders in the zones of animal production. And finally, we will analyse at a regional level, Mali’s western Sahel and the strategies for transporting livestock by the traders to the large urban centres. All these elements allow us to draw conclusions about the changes in marketing and livestock trade, and notably on the possible changes to trading systems in what would be a modernisation.

2. The livestock producer and the marketing of animals

The terminal livestock markets in the region of the Office du Niger that we initially investigated (Niono et Ségou), led us to other secondary markets, and from these onto other markets of a smaller scale for gathering animals
. It quickly became an illusion in wanting to climb up the network; the marketing from the grazing areas where the livestock producer or agro-livestock producers raise their herds to selling their animals is a strategy of their own (and which can range from an impromptu sale to meet a pressing financial need or a sale well thought out in advance). In the livestock trade, there are a multitude of intermediaries of all kinds: the intermediaries between two markets (herders and transporters who work directly with the traders, the owners of the animals and the recipients) and the intermediaries based in the livestock market, whose numbers have grown due to the lack of employment opportunities in rural Mali. These intermediaries are at the heart of the functioning of the meat sector and nothing can be marketed outside of their circuit. They collect and gather the animals, negotiate the prices and they are paid on commission (from 1000 to 5000 CFA francs/head of livestock negotiated). They are also generally ex-livestock producers (Peuls, Maures or Touaregs), of whom there are thousands across Mali. There is also the practice of gathering and then sorting the herds, which can be down to the circumstances of transhumance and commercial transactions under the influence of social relationships or traders, so that the geographical origin of an animal at a livestock market is often difficult to establish. Finally, even within a household, an active owner of an animal may not be responsible for the marketing, as is often the case for women.

For all these reasons, the link between a livestock producer and the marketing of an animal is difficult to establish and also to explain. Nevertheless, it is indispensable to understand what drives a livestock producer to take his animals to market, in order to grasp his adaption strategies: is it because he manages his herd like a savings account that he needs for getting money when it is urgent or an environmental event pushes him to decapitalize, or is it because he has entered into a market mentality, stimulated by the opening of new regional markets which are more lucrative or the innovative behaviour of the traders?

In trying to answer these questions we conducted surveys of farms for raising livestock in the region of the Office du Niger, selecting ten farms in each of five small specific areas in agro-ecological and social terms (i.e. a total of 50 farms investigated): five farms in two villages which only have access to irrigated lands; five farms in two villages which only have access to rainfall-supplied cultivated lands; five farms in two villages which are in a mixed zone and can benefit from both irrigated and non-irrigated lands; five farms in two villages which only live from pastoralism to the north of the lands managed by the Office du Niger; and five farms in two villages which live mainly from pastoralism, but also cultivate a little (see Figure 3). 

A questionnaire was first submitted to 50 heads of the farms from the sample. It was designed to understand the scale of livestock production in the farms (productive orientation of the systems) and in the overall reproduction of family-farm systems (socio-economic dynamics of trying to distinguish the savings, means of production, cash, or the management/transfer of inheritance). We then selected 20 farms among the 50 from the sample to better understand under which circumstances the livestock producers decided to sell an animal and how they accessed the market. 

In the Agricultural Census (RGA) of 2004, 85% of Mali’s farms had livestock (cattle, small ruminants or camels), with 8 million Malians integrating animal production into their daily lives, though the numbers and composition of the livestock vary according to the different regions (Samaké, Bélières et al. 2007). Livestock production only brings in about 20% of the income to mixed farming in the South, whereas it makes up about 80% of the income for livestock producers in the Sahel (Alary 2006).

Regarding the small areas that we investigated in the Office du Niger, there are also differences, as well as similarities. If livestock rearing is considered rather as hard work in the areas where it is combined with agriculture (mainly in the rain-fed and mixed zones), it is widely considered as necessary capital even vital for facing climatic variability, which affects agricultural and animal production, and for reducing the vulnerability of the family to all kinds of crises (i.e., the role that herds provide for mobilising capital). For example, the herders will initially manage the size of their herd in relation to the size of the household in order to ensure the family unit is secure if major crises occur, including those caused by climatic change. 

Of the areas investigated, 60% of the households in the survey sold their animals when faced with food shortages or an urgent health problem. The response of the livestock producer can be adjusted without warning in relation to the composition of his herd. For domestic needs on a small scale, the livestock producer can sell the small ruminants whose high reproductive rates do not endanger the structural balance of the herd. For more costly events, the decision is often between the diversification of incomes by migration or the sale of an appropriately large ruminant. 

However, there are differences between regions (see Table 1).

Table 1: Livestock capital held by the farms surveyed, in the five sub-regions of the Office du Niger area, in 2007-2008 (CFA francs/UPA) at market prices (source: Cloarec, 2008)

	Agro-ecological zone
	Irrigated
	Mixed
	Rain-fed
	Pastoral/Mixed
	Pastoral

	Cattle
	1 567 500
	401 111
	114 000
	475 000
	2 926 000

	Oxen
	352 000
	440 000
	440 000
	66 000
	451 000

	Sheep
	19 600
	137 200
	134 400
	19 600
	137 200

	Goats
	17 000
	32 000
	18 000
	30 000
	89 000

	Donkeys
	45 500
	59 500
	70 000
	28 000
	28 000

	Horses
	0
	0
	0
	21 000
	0

	Poultry
	11 900
	18 300
	8 800
	1 400
	16 600

	Total (CFA francs/UPA )
	2 013 500
	1 088 111
	785 200
	641 000
	3 647 800

	Interest rates (%)
	10.6%
	31.6%
	36.3%
	18.5%
	18.7%


* Interest rates = income from livestock raising/capital from livestock raising x 100
For agriculturalists in the irrigated areas who earn a relatively good living
, livestock production remains important as they are still below the poverty line, but not as vital as in the other areas. In these, livestock production is the only activity able to make any money for anticipated festive events or in the case of unforeseen problems:

●
For Tabaski, the festival of mutton, the herders buy their animals well in advance if their cash flow allows it, as this way they benefit from a lower price and do not pay the price incurred of having to fatten them up. The agro-livestock producers in turn anticipate their purchases if they have money available, which is not always the case and fatten them up, bringing the animals for sale at the local markets, starting from the 40th day before the festival, in order to get the highest value.
●
Regarding unexpected family events: 90% of the persons interviewed needed money urgently due to family health problems during the last five years. Only 31% of these people had the money necessary to cover the expenses related to this event; 19% had a reserve of money due to annual animal sales, not related to an event (in anticipation), 6% used money from the sale of crops, 6% loaned money from people they knew. The remaining 69%, who did not have the necessary money and had not sold livestock in anticipation, had to sell an animal or more in relation to how much they needed. 
●
Regarding food: 55% of the farmers interviewed had resorted to selling animals for covering the costs of feeding the household during the last five years. 40% of the farmers (20% livestock producers, 10% with irrigated land, 10% mixed farmers) took the decision of always selling animals at the same period, normally at harvest time (anticipation), as they were motivated by the low price of cereals. The remaining 60% sell their animals when their stores are empty as a response to personal needs (food shortages).

Selling livestock is therefore a common procedure for covering the cost of food and health problems even if the farmers would prefer to sell cereals. However, sales were little anticipated by the majority: only 31% of the farmers for health reasons and 40% of the farmers for food anticipated the sale of animals. The vulnerability of these farms, situated in the rainfall-fed and mixed areas (i.e. rainfall-fed and partly irrigated), is therefore high.

By contrast, livestock raising is a source of reducing vulnerability, even enrichment in the different zones investigated, in spite of the roles and varying sizes of the herds. This is especially true in the pastoral zone, where the average size of a cattle herd is 35, and in the irrigated zone where the agriculturalists are diversifying their activities to include fattening animals and where the average size of a cattle herd is 20, while it varies from five to eight, mostly oxen in the other regions. Only the two pastoral and irrigated regions carry out livestock rearing for trade, according to different strategies; grazing widely and without fattening for the former and intensively with fattening for the latter, with both getting roughly equivalent incomes, as the irrigated farms sell less animals but charge more due to the fattening, which relate to different livestock rearing strategies, but also access to different markets.

However, if the irrigated and grazing areas are the most active in the marketing of livestock, especially cattle, an analysis of cash income generated by livestock production allows a clear distinction in the strategies of the stakeholders in the two systems (see Table 2).

Table 2: Average cash income for livestock raising per farm in the different zones (in CFA francs/year/farm) (source : Cloarec, 2008)
	
	Livestock products
	Livestock expenses
	Livestock income
	Poverty line
	Income/Poverty Line

	Irrigated
	455 511

(with 143 000 sold)
	424 545
	30 966
	2 045 112
	1.5 %

	Rain-fed 
	370 252

(with 14 000 sold)
	26 992
	343 260
	2 333 156
	14.7%

	Mixed
	380 164

(with 54 167 sold)
	123 098
	257 066
	2 952 451
	9%

	Pastoral- mixed 
	136 254

(with 34 650 sold)
	18 195
	118 058
	1 036 958
	11.4%

	Pastoral
	999 417

(with 147 000 sold)
	86 706
	881 589
	2 160 330
	40.8%


(*) Products = sales + self-consumption of meat and dairy + organic manure + traction

(**) Expenses= inputs + animals purchased

(***) Poverty Line = 144, 022 CFA francs per capita, according to the ODHD (Observatory of Sustainable Human Development), 2006 

With the exception of the irrigated zone, the contribution of livestock rearing in the fight against poverty is significant for all the systems, contributing from 9% in the mixed systems to more than 40% in the pastoral systems. In the mixed zone and even more so in the irrigated areas, the charges are high in terms of monetary expenses. The caretaker charges notably represent more than a third of expenses (close to 40%) in the irrigated zone and the activity produces a low income compared to the investment required.

However, the contribution of livestock rearing in the fight against poverty is certainly widely underestimated, since the data are very sensitive to statements related to self-consumption and sales, which are probably much higher than indicated. These figures however allow us to progress into the pastoral zone, where households have to sell their animals regularly at the market for covering their needs. This income is also important in the rain-fed zone, being 20% of the poverty line. In the mixed and pastoral/mixed zones, livestock production contributes to cover a tenth of the poverty line of households. In irrigated areas, however, the contribution of animal production for 2007/2008 seems negligible and fattening is a diversification to increase the money made from growing rice and spent on livestock. 

For marketing, however, it is more the type of livestock sold and the social position in the farming which makes a difference than the type of farming. Thus, cattle, oxen and goats will be more available for sale directly by their owners at a secondary or terminal market, by selling them to intermediaries or directly to traders or to farmers wanting oxen, while sheep will be mostly sold at the collection markets or at the farm itself. The sale of cattle is always left to the head of the farm, while the sale of oxen, goats and sheep can be assigned to a son, even to a shepherd or women, and take place at the farm itself. This is not exceptional: in 60% of the farms surveyed, it was found that dependents were the owners of the livestock (80% in pastoral and mixed, 60% in rain-fed, 0% in irrigated zones). And it is only in 18% of the cases that the animals are sold at the same time and according to the same circuits as the animals which belong to the head of the farm and sold by himself. Furthermore, in 44% of the farms, women owners of livestock in the vast majority (nearly 90% of cases) sell animals at their own initiative, even if their husbands are involved in 60% of the sales. The dependents and the women who have animals therefore play an important role in reducing the vulnerability of the farms, since these members have the ability to sell in times of need and when market opportunities arise. But it is difficult to estimate the real contribution of these activities within the household in terms of reducing vulnerability.

Another way of reducing the vulnerability of the livestock producers is being able to perform at the place of sale, which is possible due to the great variety of strategies of the livestock traders who move around in search of better business: selling at the small collection markets or on the farm itself allows, according to certain farmers, to reduce the costs associated with distance and intermediaries. Selling at terminal or secondary markets may be due to attractive prices, but also because it is the place to buy food for some farmers. One can also note that the abilities of the heads of farms, as well as their dependents, to choose the place of sale reduces the vulnerability of the farmers, and this capacity for choice exists because the practices of the traders are diversifying, which we shall try to show in the next two parts of our presentation.

3. The sale of livestock at secondary and terminal markets 

If the study of the farms has provided some elements in understanding the factors which lead to livestock producers selling their animals, conversely, it is difficult to follow the movement of the animals from the farms to the terminal markets, where the livestock traders mainly operate, while intermediaries are numerous.

We have therefore set off to try to understand this pathway and identify the commercial practices, by interviewing at the terminal markets the heads of co-operatives managing the markets, intermediaries and traders when that was possible, and then at secondary markets in the Inner Niger Delta of lower Niger (i.e. Ségou and Niono), and hence little by little re-tracking the origin of the livestock without going all the way to the animal producer. These investigations have allowed us to develop a map of the flow of livestock marketed in the region which is informative in regard to the practices of traders at the regional scale (Gautier, Corniaux et al. 2007).

The spatial organisation of the movement of cattle in the region of Ségou–Niono has two major facts, which correspond to two territorial scales:

First, an initial examination of the map shows that the principal markets, Ségou and Niono, seem to have a large basin for supplying cattle in common which almost makes a hollow of the neighbouring regions (see Figure 4). Also, the animals do not seem to come from the west of the Ségou–Niono–Dogofri axis. They leave from there perhaps, but not coming from there indicates possible movements from east to west towards Senegal, but not vice versa. One can hypothesise that the animals from the areas to the east of the Ségou-Niono axis feed directly in Bamako or they go to Khayes, and then to Senegal.

Similarly, there is very little commercial flow of animals coming from the south or the east for being sold or in transit at Ségou, whatever the season, with the exception of livestock coming from the secondary markets in the catchment zone of Ségou. Two hypotheses can be suggested for this: the animals to the south of the Bla-San line belong to another territorial system of livestock production, with its own logic for moving animals and its own embarkation points, including Sikasso for the destination of the Ivory Coast; livestock more to the northeast, towards Djenné–Mopti belong perhaps to similar territorial systems as those of Ségou–Niono, but are drawn by other major markets, such as Fatoma or Safora, as the points for embarkation. 

It appears that the catchment area of the major markets of Niono and Ségou is circumscribed within a cone whose apex is at Ségou, with one of the sides being the Ségou–Dogofry axis, and the other side being a line going from Ségou to Djenné. However, although the apex of the cone is well marked at Ségou, the markets of Konobougou, Bla or Cinzana are not overshadowed by Ségou, as the outer limits of the catchment area of this cone are unclear: mapping also shows that the flow in the regions of Nampala or Léré, in part at least, makes up some of the catchment area for the markets of Niono and Ségou, as well as Mauritanian and Algerian markets (Alary et Dieye, 2006).

In the second analysis, however, this catchment cone can be divided into two systems of trade flows clearly identified, but also interdependent, which reveal marked commercial strategies: the catchment basin of Niono and that of Ségou (see Figure 5). The distinction between these two basins is very obvious on the map, even if Dougabougou seems like a hyphenated space. In simplified terms, one can say that Niono is the large regional market for the nomadic or semi-nomadic herders coming from the grazing areas on the left side of the River Niger, by transhumance; meanwhile Ségou is the major market for the agro-pastoralists, who live within it wide periphery, and are linked with the zone of Office du Niger, and use money made from rice cultivation in buying livestock. 

This distinction becomes apparent if the length and direction of the flows of trade are considered:

· The livestock that supplies the market of Ségou come from a maximum radius of 80 to 100 km and has mostly passed by the secondary markets, including the main ones of Dougabougou, Yolo or Boussin. Trading between these markets can be abundant, before the animals are eventually sent to Ségou and embark for Bamako or exportation. This results in overlapping trade between markets which distinguishes well the system of flow operating mainly from December to May, when crops have finished in the Office du Niger zone.

· The livestock which supply the market of Niono, on the other hand, do not seem to have been involved in many previous exchanges. They come, by unidirectional flow to Niono to continue their seasonal migration to the west or being sent onto Bamako for exportation, transiting through Ségou where they can perhaps be easily loaded onto lorries. Moreover, before arriving at Niono, they can pass by a number of secondary markets located in the four great grazing regions from where the livestock come: the regions of north Niono, Ténenkou, Léré and Macina. However, passing through secondary markets is not necessary. The market at Niono is supplied by animals coming directly from seasonally migrating herds and then sold by the livestock producers themselves or their herders, with the animals bought at the secondary markets by the traders. As such, the market at Niono is very closely connected to the seasonal migration of the herds and sees its greatest activity between October and February when the animals are more in the grazing areas to the north, not flooded by the Niger River. It is during this period that the market is fed by the regions of northern Niono and Ténenkou (Dioura, Malémana, Digséré), and even Léré. In contrast, during the hot, dry season, from February to June, the migrating herds return to the grazing areas along the Niger River, where they are more in competition with agriculture and at less risk from being drowned: the region of inundated Ténenkou and Macina. The animals are for sale rather than sent to Ségou, possibly via Yolo as Niono. Except for this, Niono remains the biggest market of the region.

A conclusion to draw from this analysis is that the attractiveness of the livestock markets is always determined more by the systems of livestock production (transhumance or agro-livestock rearing) as by the opportunities of exporting the animals to the markets of Bamako or abroad, whether to Senegal on foot along the Sahel, or to the southern coastal countries passing by Bamako or Sikasso. In other words, the commercial opportunities offered by these large urban markets seem to have little impact on the organization of the movement of livestock which still seems largely related to the systems of animal production, itself closely linked to the biophysical and social context.

This spatial analysis of the flow of livestock for sale at the markets in the Office du Niger region allows us however to supply a hypothesis in relation to the livestock traders’ practices which we formulated in the light of analysing the commercial practices of the livestock producers (see below). It seems that there is a strategy for the trader to go to the large markets historically, located on the lines of seasonal migration such as Niono, and to buy lots of livestock, which are first conveyed by foot, and then eventually by lorry to the large terminal markets, such as Bamako, Dahra, Dakar, or Abidjan; there also exists another strategy, well shown by the overlapping movement of livestock in the Ségou region, that consists of seeking out particular animals, especially those fattened, which are rarer but offer greater added value, where they are located: at the secondary markets, collecting points or even at the livestock producers’ farms. These animals after being tracked down can be bought and then re-sold at a subsequent market, until there are enough of them for justifying being transported in a lorry. It is important to note that the two strategies revealed by spatial analysis about livestock movement and which are consistent with the selling practices of the different types of livestock producers are not exclusive. A trader may even go to one of the great historical markets and complement his lot with animals in a better condition that he will seek out in greater depth, or conversely go first for well fattened animals and complete his lot at a large market.

A new change of scale, from the Office de Niger region to the sub-region of the Sahel east of Mali allows a better understanding of the subtle practices of the livestock traders, who juggle between the systems of traditional livestock production based on transhumance and the stages for reaching the large regional markets, as well as the systems of more intensive livestock production, linked to fattening and where they need to go to the animal producers to get the right opportunities.

4. From the terminal market to the urban consumer

In this section, we will discuss the strategies of the large livestock traders which we have analysed, based on direct observations and interviews with both business people at the markets, as well as with the co-operatives of the livestock producers at the markets, or at the points of embarkation, and with agents offering services to the livestock trade, throughout the Sahel from Niono to Diboli, the border between Mali and Senegal, and passing by Nara, Nioro, Diéma, Sandaré and Kayes (Gautier 2008).

We have chosen to focus on the cross-border trade route for livestock leading from Mali to Senegal rather than the more historical one leading to the Ivory Coast for a variety of reasons: on one hand, some studies showed the halt that the successive political crises in the Ivory Coast brought to the livestock trade with Mali, and the postponement of  trade with Senegal; especially, the sources of the DNPIA alerted us about the recent practices of the Senegalese traders, who, quite differently to traders from the Ivory Coast, did not wait for the livestock to arrive, but went to buy the animals at the markets in Mali.

It should be mentioned that during the two weeks of the study on the markets and points of embarkation in the Kayes area, it was only possible to meet one trader from Senegal at the market in Kayes, a businessman who was related to a Malian and a Mauritanian with whom he worked daily. We cannot prove the extent of entryism of Senegalese traders, who have a higher purchasing power at the Malian markets. However, we have received indirect information about their practices from their landlords or intermediaries.  In particular, these practices do not seem that different from some traders in Mali. 

These observations and interviews have especially shown that, Senegalese or not, the traders were juggling more and more between combinations of bringing animals on foot or by lorry, depending on the places of purchase, the grouping and the condition of the animals, and in relation to the demands of the urban markets that they received by telephone.

The explosion of embarkation points, made possible by the process of decentralisation and the organization of the profession of livestock producers into cooperatives, but also the considerable improvement in the condition of the route which is now paved from Bamako to Dakar has made possible the traders’ pro-activeness in relation to the demands of the urban markets.

Of course, seasonal livestock migration continues to play a very important role in the livestock trade and it is evident that the abundance of the animals at the terminal markets such as Niono, Nara, Nioro or Trougoumbé depends on the north-south transhumance routes in relation to the seasons. But these animals present at the markets are mixed now more and more with fattened livestock which are sought after by the traders coming from the cities or their envoys, perhaps heralding a break-up in the meat industry.

One can now distinguish three types of livestock traders:

· the livestock producer who migrates seasonally with his herd and who sells animals during a stopover at a terminal market, because he needs to unload some of his herd to meet family needs or for buying others for the future; or the agro-livestock producer who also needs to sell his animals at the nearest market;
· the trader, of small finances, who wants to make a « hit » by buying a lot and then selling the animals at the first good opportunity as was seen in the case of the Ségou area, but also as is frequently observed on the road to Dakar where some traders to not reach Dhara or Dakar if they get a good price en route.  

· the more well-off trader, generally based in a town, who can easily raise money for buying animals in a good condition, including those who have been fattened, and for hiring a lorry for bringing rapidly a lot if a market opportunity presents itself.

What seems to make a decisive difference between the traders, is the ability to mobilise a rapid transportation (generally 24 hours) between the point of embarkation (chosen as a function of the composition of the lot and physical condition of the animals) and the sales outlet, with possibly a relief point en route for giving the animals a stretch and recuperating them for travelling to their destination. 

One route by example is the movement on foot from the regional markets of Niono, Nara or Nioro until the border between Senegal and Mali (a journey in a good season which allows the animals to remain in physical condition), and then transported by lorry from the Senegalese-Malian border to Dakar in 24 hours.

Another route is first bringing the animals by lorry from Ségou, Bougouni or Bamako, a stop of 24, 48 or 72 hours at the border in relation to the condition of the animals and demand at the market in Dakar, and then another journey by truck to Dakar.

The state of the roads, now paved from Mopti or Sikasso to Dakar, makes these journeys possible, placing the area of Kayes as a perfect staging point, where the animals can get out and access water (the Senegal River) and grazing, half-way between:

· the Malian grazing areas, where the animals are brought by foot along the Sahel from Mopti to Kayes or by lorry from the embarkation points in the regions of Ségou, Bougouni or Bamako;  

· the Senegalese markets of Dakar or Darah.

When the demand of the urban market for quality and quantity makes it possible to raise a large sum of money for hiring a rapid means of transportation to keep the animals in a a better condition, does it become an important decision for the trader to go to greater efforts to seek out the livestock?  

The answer to this question is not easy. Certainly, information is exchanged between the major towns and the traders about urban demand for livestock, notably using mobile telephones. However, the trader does not always have all his animals together or in a situation ready to be transported by lorry to answer immediately to this kind of demand and his response can take several days. This delay may be limited to one or two days when the animals are stationed next to Kayes, or passing along the Sahel corridor while waiting the most appropriate way of sending the animals by lorry to Dakar. But many traders can have the idea at the same time of replying to the Senegalese demand and may end up having difficulties selling their animals in Dakar (cf. interview with the vice-president of the co-operative for small ruminants at Kayes N’Di).  

Concerning the quality of animals, each person interviewed has his own opinion on this issue, which seem to lack any firm basis. The only fact which seems proven is that the Senegalese market attracts preferentially better looking animals-and these receive higher prices at Dakar, even taking account the cost of the transport, than those at the Malian markets. This does not mean that every good looking animal at the Malian markets is sent to Dakar. In addition, the markets from Mali or the Ivory Coast, or even Ghana or Nigeria are not inert. Some clues suggest that they are taking off again (cf. an interview with a herder at the point of embarkation at Dialla, but also the head of a project at Gourma). Hence, the art of the cattle trade seems to be knowing how to choose the animals at a livestock market while thinking of moving them and the possibility of improving their health on the route between the market and the embarkation point from where a hired lorry will transport them.

Before even considering the demands of the urban markets in terms of quality and quantity, what counts is the ability of the traders, either on their own or in association with other traders, of mobilizing the means of transport between the place of embarkation of the animals and the terminal markets, beginning from the moment when the lot of animals is complete, and is able to re-find its condition on the journey by foot and reaches the embarkation point.

In juggling this combination of moving the animals on foot that they or their intermediaries have purchased, to the markets or to private properties, and in their ability to rapidly mobilize a means of road transport, some traders manage to be highly responsive to the demands of the large regional capitals. This pro-activity cannot be conceived without the modernization of infrastructure: the traders now receive information both on the state of the demand in the cities and of the supply available at the Malian markets due to the mobile phone; the improvement of the road network allows them to move rapidly between the markets if necessary, but especially the ability to transport animals quickly along these axes if the urban demand is felt;  finally, the possibility of having banking facilities in the smaller towns, such as Western Union (which are not lacking in the Kayes area with high immigration) can help reduce security risks.

Conclusions

The strategies developed at different levels, on one hand by the livestock producers, to ensure that marketing allows them to reduce effectively their vulnerability both in financial and social terms, in the face of climatic change and policies, and on the other hand by the traders getting the maximum benefit by the present means of communication to respond efficiently to the demands of the coastal urban markets, is a fine demonstration of the evolution of the meat industry in the region. Now the stakeholders in the meat industry are no longer content to capitalise from livestock production and de-capitalise according to the constraints (climate change, land-use  or access rights to grazing land) or cash needs; being livestock producers, or agro-livestock producers, casual or professional traders, they have developed new strategies which respond effectively to the evolution of urban demand and which allow them to be less vulnerable to climate change.    

One can hope that in the future more added-value to the livesock is achieved in Mali, notably in slaughtering and cutting up the animals for transporting in refrigerated lorries, if indeed this is the most effective route for battling against the poverty of the livestock producers and that the final consumer benefits also. But one should note the pro-activity of the stakeholders, the diversification of the products proposed by the livestock producers and sometimes ordinary citizens, and the activism developed by the traders, Senegalese or others, in the search for the product which can be sold in its best possible form in the urban areas. It should also be noted that this rivalry has increased the prices and that the livestock producers are also the winners. According to ONBEVI, a kilogram of beef now sells for 1800 CFA francs at Kati, while it was 1100 CFA francs in January 2004. Finally, one should consider that this pro-active system in the meat sector involves a considerable number of people (very difficult to estimate), at markets, at points of embarkation, along the trails of moving animals, etc… These individuals often earn very little, yet sometimes they have heavy responsibilities placed on them when they lose an animal in the bush or during the lorry journey. But they also have a social function, networks and the hope of being able to climb higher up in the meat industry. This growing system will not be completely eliminated with the ban of exporting live animals from Mali, but it will lose without doubt some of its pro-activity and adaptability, and this will result in a marked impact on those most vulnerable in the meat chain to changes of all kinds affecting their livelihoods.
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� Development Project for Livestock Production in the western Sahel


� Law n°0-004, 27 February 2001 for the Pastoral Charter





� In Mali, the average consumption of meat is 7.4 kg/yr/person of beef and 6.3 kg/yr/person of small ruminants (Faostat, 2006). But this figure depends of course on the principal activity: for the populations of livestock producers, the consumption is 11.4 kg/yr/person, originating from a low estimate (GAO SNV, 2006) versus 16.3 kg/yr/person in a high scenario (OCDE/FIDA, 2007).





� • The terminal markets are generally located close to a town. The transactions occur there between the traders, butchers and exporters.


• The secondary markets (or for regrouping) allow the gathering of animals collected. Transactions are made between the collectors and the traders.


• The collection markets are small markets located in the livestock raising zones or along the transhumance routes. They are the sites of transactions between the producers and the collectors. 





� The average income per person per year is about 100,000 CFA francs in the Office zone according to the project Ruralstruct II for the period 2006/2007, which is well below the poverty line estimated by the National Statistics and IT Directorate at 157, 920 CFA francs per person (DNSI, 2007), but during 2006 which was bad, the irrigated farms in the Office du Niger all the same earned a quarter to a half more per person than the other areas studied (Samaké A., Bélières J.-F. et al, 2008).
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