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RatioNale

SuMMARy: This paper investigated the livestock systems which exist in Mali. It looked at the critical issues 
related to livestock sectors as well as dairy production, with a particular focus on fresh milk production. Investi-
gation was also done on the food control system in Mali, meanwhile, Food Security related to animal production 
was analysed in four dimensions: food availability, food access, food stability and food utilisation. Different 
scenarios of milk chain were thus identified and HACCP approach was used to identify potential sources of 
toxicants contaminations. The final purpose is the detection of significant aspects of food safety (both chemical 
and microbiological) empowerment along the milk chain, from primary production to consumption.

uN aPPRofoNdiMeNto sulla zootecNia del Mali PeR uN iNteRveNto 
sosteNibile PeR la PRoduzioNe PRiMaRia di latte fResco

Il presente lavoro ha esaminato il sistema di allevamento di bestiame in Mali. A tale proposito, sono state 
esaminate le questioni cruciali relative al settore dell’allevamento e della produzione lattiera, con una parti-
colare attenzione alla produzione di latte fresco. E’ stato inoltre esaminato il sistema di controllo della filiera 
alimentare in Mali e, allo stesso tempo, è stata analizzata la Sicurezza Alimentare (intesa come Food Security), 
relativa alla produzione animale, nelle sue quattro dimensioni: disponibilità alimentare, accesso al cibo, sta-
bilità produttiva e utilizzo del cibo. Sono stati quindi identificati i diversi scenari della filiera del latte ed è 
stato utilizzato l’approccio HACCP per identificare le potenziali fonti di contaminazione da sostanze tossiche. 
L’obiettivo finale è stato l’individuazione degli aspetti rilevanti per l’empowerment della sicurezza alimentare, 
dalla produzione primaria al consumatore finale.

Mali, with a population of 14 million habitants, situates 
west of Africa with neighbouring countries: Algeria 
up North, Mauritania North-West, Niger and Burkina 
Faso East and Senegal, Guinea and Cote d’Ivorie down 
South (Figure 1. map of Mali). Mali has a Human De-
velopment Index1 0.359 which ranks 175 out of 187 
countries and its GNI per capita in purchasing power 

1
parity (PPP) terms is U.S.$1,123 together giving it a po-
sition in the low human development category (Human 
Development Report 2011 & Mali Country Profile: 
Human Development Indicators). Not only Mali has a 
low Human Development index but also a high Gender 
Inequality Index of 0.712.
According to uSA Department of State, Mali’s 70% of 
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1 HDI is a summary 
measure for assessing 
long-term progress in 
three basic dimensions 
of human development: 
a long and healthy life, 
access to knowledge 
and a decent standard 
of living (Human 
Development Report 
2011)

labour force is engaged in agricultural activities which 
include producing commodities, keeping livestock 
and fishing. These activities give the country a total of 
33% of gross domestic product (GDP $9 billion esti-
mated in 2010) which is around $2.97 billion in 2010 
(USA Department of State); cotton, gold and livestock 
alone give a staggering export earnings of 80 to 90%. 
Its main source of livestock includes cattle, sheep and 
goats in number of millions as well as chicken (FAO 
Livestock Brief).
Keeping livestock is an important source of income, yet 
the livestock systems/ activities from the North and the 
South of Mali are very different which are summarised 
by FAO Mali Country Report. On a whole, North of 
Mali has a difficult time to keep the animals healthy or 

even alive due to constant seasonal droughts or floods. 
The livestock activities are usually less controlled in 
the North, activities include self-sustained pasturing 
while the Southern part has a more organized way to 
manage livestock in farms for commercial meat as 
well as milk production.
Looking closely at the productions of livestock prod-
ucts, milk production seems to have a great potential to 
be improved drastically within the country since milk 
powder is imported from abroad to make reconstituted 
milk due to insufficient production within the country. 
The amount of milk powder imported by Mali costs 
between 10 to 15 billion CFS Francs (around 1.5 to 2.2 
million euros) each year according to Mali Ministere 
de L’Elevage et de La Peche (2008).
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FAO stated that rural land use is agro-pastoral which 
is based on livestock and crop production. Different 
herding systems are found within the country; the 
type of activities the herders do depend on the weath-
er and the nature of the land.
FAO Mali Country Profile listed different system in 
different geographic areas:

a. In the sub-desert zones in the north of the country, 
Nomadic Stock Rearing is practiced and this includes 
free movements of the herds without any limits of 
where to feed the animals. Meat, milk and wool are 
produced from cattle, Sahelian sheep, goats and cam-
els but with limited production for self-consumption.

b. Internal Delta of the Niger, people practice Tran-
shumant Stock Rearing which is related to the rain-
fall the flooding season of the year. Herders move the 
animals back and forth between pastoral territories 
which is particular found in Sahel and different prac-
tices are found: garti formed by large herds which 
undertook transhumance under a chief herder; benti 
composed of milking cattle and young calves which 
remained close to the villages but made a small tran-
shumance (the action of moving livestock from one 
grazing place to another one with a seasonal cycle); 
dumti composed of a small dairy herds to assure the 
food supply of those who remained in the village 
(women, children and the elderlies).

c. Northern fringe of the Sahelian zone, Livestock-
Dominated Sub-system is found where irregular rain-
fall cannot guarantee crop production but with avail-
ability of forage for animal feeding. Animals do not 
obtain a lot of care and the system is poorly integrated 
with crop production. Herders cultivate bottom land 
in rainy seasons. Animals provide meat and milk for 
domestic use and act as a saving for the local people.

Other farming systems which dominate in the South 
of Mali:

d. Crop Dominated Sub-System. This is a sedentary 
system with the emphasis on agriculture. Some set-
tled-down herders who have become farmers practice 
a minor transhumance of short duration. Animals 
are integrated into the agricultural production as a 
means of work (work oxen) and of dung. This system 
is highly developed in areas of cash crop production 
(cotton zone) and of agriculture which is becoming 
intensified (zone of cotton and rice production, zones 
with strong technical support inputs). The livestock 
have constant care (health care, shelters, feeding) and 
participate increasingly in agricultural production 
supplying dung, draught and marketable products 
(milk, fattened stock). Relatively there is plenty of 

feed resources stock, therefore movements are short. 
The productivity of the stock is not very high and at-
tempts are being made to improve it (FAO Mali Coun-
try Profile).

e. Commercial Production Systems. The improvement 
of livestock production not only aims at increasing 
output for the domestic consumption of stock-rearers, 
but also to provide a marketable surplus. Commercial 
production systems are therefore in two main fields, 
milk production and fattening (FAO Mali Country 
Profile):

 1-Milk. To increase their milk production 
some agro-pastoralists have begun to select the best 
milkers of their herd in order to improve their feed-
ing. The improvement in feeding by the use of culti-
vated forage, cotton cake, molasses, treated straw and 
cotton seed or concentrates has made it possible to 
raise milk production from zero to 3 to 5 litres per 
day during the dry season in some farms of the cotton 
zone. Their milk is sold to small dairies which have 
set themselves up in some urban centres. Producers, 
attracted by the income are now turning to genetic 
improvement through artificial insemination to in-
crease their milk production. This strategy is adopted 
by some stock owners in the CMDT (La Compagnie 
Malienne pour le Development des Textiles) zone of 
Koutiala and Sikasso and by others in Mopti and Sé-
gou. Milk production has become the dominant ac-
tivity of urban and peri-urban livestock keeping and 
these have a number of stock of improved breeds. Peak 
productions of 20 litres per day have been achieved by 
farmers in the peri-urban zone of Bamako.

 2-Fattening. This is less developed than 
milk production. It is done by a few stock-owners in 
peri-urban areas and some agro-pastoralists in the ru-
ral areas. uSAID’s study for Eager policy brief identi-
fied that fattening enterprises buy cattle or sheep from 
the north and feed them intensely for weight gained, 
then the animals are resold with higher prices. The 
aniamls are essentially cattle in peri-urban areas and 
sheep (for Tabaski) or cull cattle (sterile cattle, work 
oxen or other males at the end of their useful life) in 
rural areas.

From the geographic activities mentioned above, 
central Mali (Sahelian zone) as well as the northern 
sub-desert part of the country is considered to be ar-
eas where food deficit and crisis vulnerability exist 
because of the irregular rainfall with natural resource 
degradation (IFAD CSOP). Deforestation and deser-
tification are common environmental degradation 
found in these areas makes pasturing extremely dif-
ficult (OXFAM Mali Country Report).

tyPes of livestocK systeM aNd coNceRNed aReas of the couNtRy2
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Role of livestocK iN food secuRity iN Mali 

The animal population of the country was estimat-
ed at 8.141 million of cattle, 9.761 million of sheep, 
13.593 million of goats, 0.852 million of camels, 0.35 
million of horses, 0.8 million of donkeys, 0.071 mil-
lion of pigs and 30 million of poultry in 2007 (Mali 
Ministere de L’Elevage et de La Peche, 2008). 
Mali runs a chronic trade deficit, as livestock related 
production exports cover only about half of the im-
ports. The country has been a major exporter of cattle 
and small ruminants in the past e.g. Cote d’Ivoire, 
Ghana for the live cattle export (FAO livestock sector 
brief, 2005). Overall milk production is not enough 
for the consumption within the country and its net 
import as a percentage of consumption is high over 
the years from 1980 to 2002: 4.45% in 1980, 13.78% 
in 1990, 11.88% in 2000 and 6.80% in 2002 while net 
exports as percentage of production is 0 in all these 
years.

3.1 food availability

Depends on the type of livestock systems practice 
mentioned above, the role of livestock can either be 
subsistence or for export particularly with dairy prod-
ucts such as milk and meat producing from fattening. 
Recently, due to consistent drought situation, Mali is 
struggling to keep their own animals alive not men-
tioning livestock export to their export partners. Due to 
scarcity of feed and grazing land, livestock dies of hun-
ger or even thirst in dry season and droughts (OXFAM 
International). Dying of animals meaning less regular 
income for the owners from milking and processed 
dairy products, also no animal bartering. Therefore, 
less source of food available for the people.

3.2 access to food

According to FAO’s Mali country profile, classical 
farms do not exist while all the land and resources are 
exploited by the people with greater power. Two prob-
lems of the herding practices are identified: social and 
socio-economic problems. Social problems include 
land tenure among the Malians, different social classes 
have different ability to obtain land and hence access 
to grow food. Aspirations for land by certain groups 
(young households and the landless) within a social 
group also causes disputes which lead to disruption of 
the extended family and the fragmentation of holdings 
(FAO Mali Country Profile). Socio-economic problems 
for rural development is that people do not have secu-
rity of their own land tenure. Most of them do not own 
their own land and makes it difficult to have long term 
investment. Hence, people only use the land for subsis-
tence farming or production which gives them imme-

diate returns. Therefore there is hardly any surpluses 
with very small sized-farms available for Malians. 
Land grabbing in Mali is threatening small farmers not 
being able to own the land and instead land is sold to 
foreign investors and they end up working for the for-
eign industrial agriculture producers (IRIN, 2009).

3.3 food PRoductioN stability

Stability of livestock productions seems to be very 
fluctuating because of the problems of land tenure in-
cluding land grabbing, extreme weather conditions and 
social and socio-economic problems mentioned above 
in the type of livestock system section. 

3.4 utilisatioN

This term means how people use the food to obtain the 
energy and nutrients in from the food, including stor-
age, preparation and diversity of diet and intra-house-
hold distribution of food etc.(FAO, 2008). In terms of 
milk, it is found that FAO has done researches to im-
prove the ability to consume nutritious milk in Mali 
by adding an appropriate amount of thiocyanate and 
hydrogen peroxide, the LP-s can be reactivated in raw 
milk to inhibit bacterial growth (FAO Lactoperoxi-
dase). This in theory to allow milk to be kept without 
spoiling at ambient temperature. This might help with 
the process of transportation to collective centres be-
fore to be processed and still keep the good nutrient 
contents for the final consumers.

3
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cRitical issues foR the livestocK sectoR

MilK coNsuMPtioN aNd MilK MaRKet

Mali experienced two big droughts during 1972-1974 
as well as 1983-1985; according to uSA department of 
State, 40% of the herd was lost during the first drought 
mentioned above and animals are not expected to be 
recovered as the pre-drought level. Activities are 
shifting geographically from the north of the country 
to the south due to the consequences of the droughts 
happened in the 70s and 80s. Other constraints include 
bad weather, natural disasters, locust infestations and 
environmental degradation etc (WFP). Mali is in the 
Sahel area and the climate in the Sahel changes be-
tween extreme heat and more temperate conditions. 
Between May and October, rainfall happens and the 
growing season gets underway.
For the dry season, the landscape comprises rocks, sandy 
plains of bushes, grass and stunted trees (IRIN, 2008). 

According to Mali Ministere de L’Elevage et de La 
Peche (2008), local raw milk production is insuffi-
cient, milk powder is imported instead. Mali spends 
each year between 10 and 15 billion CFA FRANCS for 
the importation of milk and dairy products despite its 
significant animal resources. This is due to the lack of 
infrastructure within the country to utilise the existing 
milk production. 
With the Mali Ministere de L’Elevage et de La Peche 
(2008) reports that Malian dairy policy has had a low 
level of implementation which fails in its objectives. 
Milk production remains low. Available amount is es-
timated to 500 000 000 litres of milk per year all spe-
cies combined. 
Actually milk consumption is poorly known in Mali 
and the latest figures are a great regional disparity. 
Average consumption of milk estimated 30 litres/per-
son/year in nomadic areas, 5, and 6 litres in the South 
of the country and 10 litres for the rest of the country. 
50% of the urban population of Bamako consumes 
between 25 and 100 kg of milk/capita/year and 40% 
of the urban population of Ségou approximately 39 kg 
of milk/capita/year. The level of consumption of milk 
remains weak as a whole in Mali. Due to remoteness 
of the raw milk producers, industrialised plants tend to 
import milk powder for reconstitution instead of using 

IRIN (2008) also stated that rainfall is a problem when 
it does happen or it does not. When it happens flood-
ing is a major problem which destroys plantation for 
herding feed or even washes away the entire villages. 
According to IFAD, CSOP is targeting small agro-
pastoralists, farmers and breeders in the Sahelian belt 
and the northern regions because they are vulnerable 
with climate change, exploited natural resources, 
limited social services as well as poor people organi-
sation.
IMF PRSP is also in line with IFAD targeting to im-
prove agricultural infrastructure which is lacking at 
the moment in the sector. i.e. Water control; access to 
equipment and input e.g. draughts and animal feed; 
access to finance for herders and opening up rural 
markets and production areas etc. 

local milk which is worrying because local producers 
are not utilised properly (Mali Ministere de L’Elevage 
et de La Peche, 2008).
In terms of Food Safety, WHO Africa’s Mali Country 
Profile: Food Safety and Nutrition has identified that 
Mali is lacking of quality control for food exportation 
while importing of food, the country faces insufficient 
control at the border posts; insufficient human & mate-
rial resources as well as lacking of adequate collabora-
tion and fraud. There is also absence of coordination 
and cooperation in enforcing food standard in national 
bureau. 

4

5
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tyPoloGy of MilK PRoduct: fRoM RaW MilK to daiRy PRoducts

food safety aNd food coNtRol systeM
foR MilK PRocessiNG iN Mali

In 1985, the Government adopted a dairy policy which 
was the increase of production and consumption of lo-
cal milk and the reduction of imports of milk and dairy 
products following a technical support from FAO to 
promote the local milk sector. However, despite hav-
ing the policy in place milk production is still low 
(Mali Ministere de L’Elevage et de La Peche, 2008). 
Milk production is provided by the bovine, ovine, 
caprine and cameline. With all the species combined, 
total quantity to date is 50 million litres in Mali. 
Domestic production of milk is provided to 98% by 
farming type traditional and only 2% by peri-urban 
farming character semi-intensive herdsmen (Mali 
Ministere de L’Elevage et de La Peche, 2008).
According to Mali Ministere de L’Elevage et de La 
Peche (2008), in rural area raw milk is collected at 
production level and the surplus is either sold di-
rectly in markets as well as collective centres; or milk 
is transformed in curdled milk is sold in markets; or 
even milk is boiled and sold in the urban area as well 
as the making of ghee from curdled milk. The types of 
products which are usually made by traditional rural 
female farmers are curdled milk, butter, ghee, dou-

One of the big food safety problems is the consump-
tion of contaminated ‘boiled’ milk by the local people 
in Mali, an investigation done by Hetzel et al. (2004). 
The milk is either pasteurised industrially, boiled on 
open fire in small collection centres or boiled at home. 
The milk which is sold in the open market is not al-
ways treated properly with any food safety standard 
procedures; re-contaminations happen too during 
transportation and storage. It is found that awareness 
of the potential risks associated by consuming milk is 
very low and education level reflects the understand-
ing of the danger to drink unsafe milk. Milk is con-
sumed in small quantity both as a drink as well as 
an ingredient of local dishes by households (Hetzel 
et al., 2004). Bonfo et al. (2006) suggest that in milk 
production area, besides udder infection and water 
quality, hygiene behaviour in respect with hand wash-
ing, containers cleaning and disinfection are the key 
areas for milk hygiene intervention. The reduction of 

ble cream, cheese and yoghurt. Nature curdled milk 
(thick milk curd with a very strong odor and has an 
acidic taste more than yogurt which is resulted from 
a spontaneous curdling without pasteurisation (wild 
ferment); the ghee or butter liquid; the “féné”, which 
is a mixture of cream and seeded fresh whole milk; 
“takkamart” is a very dry cheese made from curdling 
of the cow’s or goat’s milk with a fragment of dried 
goat stomach. However, in urban areas, individuals 
will try to transform imported milk powder into liquid 
milk because of the remoteness of the milk produc-
tion centres by using simple equipment to pasteurize 
and ferment the milk, minimum packaging is applied. 
There are also mini dairy plants of the capacity of 
1000 litres/day located in the cities such as Koutiala, 
Fana, Sikasso, San and Niono, they use the milk to 
make sweetened curds, yoghurts, curdled milk and 
double cream. Industrial milk processing plants are 
used to reconstitution of imported milk powder e.g. 
transforming powder in 20,000 litres of milk per day. 
Hardly any raw milk from the farmers and pastoralists 
makes it to the industrialised plants because of lack of 
infrastructure.

time between the farm and the market, water qual-
ity improvement by adding sodium hypochlorite and 
subclinical mastitis control at the end of lactation pe-
riod will improve milk hygiene. Water scarcity, only 
64% of the people in Mali had access to water in 1998 
(OXFAM report), makes it a challenge for people to 
clean their utensils properly and to keep basic person-
al hygiene since they are very water consuming. This 
situation is more severe in the north (where situates 
Sahara) than south of Mali. 
Food quality should include safety, health and shelf-
life, however, a lot of the industrialised manufacturers 
in Sub-Saharan countries focus much more on the ex-
trinsic factor in terms of sales and image of the brand. 
As a result often they have the ISO 9000:2000 certi-
fication before the HACCP system is in place (Nguz, 
2007). Actual Hygiene and Food Safety practices are 
inevitable to ensure safe food and healthy lives for 
Malians. 

6

7
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Milk production has to be investigated with the HAC-
CP approach from the beginning of the food chain 
which is mentioned from the previous paragraph, 
the environment-feed-food chain. e.g. For milk pro-
duction in Mali, the inspection should begin with the 
safety and quality of the feed for the cows, the envi-
ronment where the cows are kept, then the cow’s state 
of health, medicines used for the cows in case of ill-
ness, the equipments used to obtain the milk, the milk 
itself after being obtained, the transportation of raw 
milk to processing centres and the equipment used, 
the pasteurising process as well as the containers for 
the milk and the environment which the milk is kept 
after processing and finally to the consumers. But it 
does not stop here, consumers should understand how 
to keep the food safe until they eat them e.g. fresh 
pasteurised milk should be stored in fridge tempera-
ture with short shelf-life. However, due to lack of re-
frigerations in Mali, UHT, Ultra High Temperature 
treatment (which can be kept without refrigeration for 
up to 9 months in sealed containers) should be applied 
to enhance the surplus of milk available in rainy sea-
son for the benefit consumers in the dry season (Mali 
Ministere de L’Elevage et de La Peche, 2008).
In line with the strategies of the Malian government, 
the following relationships are studied and investi-
gated in order to achieve an increase in production 
of raw milk and implementation of milk production 
infrastructures with the HACCP approach in two 
identified scenarios of milk value chain from nomadic 

herders (North of Mali) and milk processing  from 
farms (South of Mali) by participatory method to un-
derstand how people manage their milk production in 
real life. Classic check points of milk controlling ac-
cording to Lievaart et al. (2005), a Belgian study, are 
butterfat and milk protein content, bacterial counts, 
somatic cell counts and antibiotic residues. Toxicants 
are needed to be looked at for sustainable food safety 
because bio-accumulation of toxicants in animal bod-
ies can be transferred to human beings (including in 
utero life) through consuming animals’ edible tissues 
and milk (Frazzoli et al., 2009). 
Procedures are identified in each of the scenarios, 
however, participatory methods are essential to under-
stand people’s real practice in processing the milk and 
hence find out the risks and hazards with local people 
together. Figures 2 and 3 show the overall process 
how milk is produced till the market point. Each step 
is being analysed to see the potential hazards before 
going to the field to investigate with the participatory 
method with all the people who are involved in the 
milk value chain e.g. herders, farmers, transformers 
etc. Local knowledge and experience are important to 
make the processes work, they should be cooperated 
with the HACCP approach (Table 1) we are trying to 
implement in Mali. 
Dealing with live animals and the milk produced by 
them which is very different from designing a HAC-
CP system for a closed factory environment. 

>> Milk processing 
chain in Pasteured 
areas (Overall Rural 
Pasteured based milk 
chain).

1. Grazig land

2. Feed for animals

5a. Boiled

3. Milking

4. Storage of Milk
in containers

5. Raw milk 
is processed

6. Trasportation of milk 
to barter or normal 
monetary markets

5b. Made into curdled 
milk, butter, double cream, 
ghee, cheese or yoghurt
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>> Milk processing 
chains in urban and 
periurban areas.

8. Mini Dairy Centres in 
Koutiala, Fana, Sikasso, 

San and Niono

9. Industrialised 
Plants i.e. Mali Milk 

and Euro Milk

1. Feed for animals

2. Animals kept in farms

3. Milking

5. Transportation

3a. Raw

3b. Boiled

5a. Pedestrians

5b. Cyclist/Motor cyclists

5c. Trains

7. Urban Collective Centres 
Ouelessebougou (distance 

from Bamako 75 Km), 
Selingue (150 km), Keleya 

(110Km) and Kassela (40 km)

8a. Milk is pasteurized, 
or made into 

sweetened curds, 
yoghurt stirred, curdled 
milk and double cream

4. Storage of milk in 
containers

6. Milk sold in 
traditional markets

9a. Reconstitution 
of milk powder

10. Transportation of milk to normal 
monetary markets

9b. Processing 
raw milk

an inSight into malian zooteChny for SuStainable intervention
for primary produCtion of freSh milk
pwb 2013; 1:06-17



16 www.noodlesonlus.org

RefeReNces

Bonfoh B. and Roth C. et al., (2006). Effect of washing and disinfecting containers on the microbiological quality 
of fresh milk sold in Bamako (Mali), Food Control, 17:153-161.
Department of State http://www.state.gov/r/pa/ei/bgn/2828.htm

FAO (2002). Lactoperoxidase Project
http://www.fao.org/ag/againfo/themes/documents/LPS/dairy/dap/LPSMali/index.htm#toc

FAO (2005). Livestock Sector Brief 
http://www.fao.org/ag/againfo/resources/en/publications/sector_briefs/lsb_MLI.pdf

FAO Mali Country Profile (accessed in Nov. 2011)
http://www.fao.org/ag/AGP/AGPC/doc/Counprof/Mali/mali.htm

FAO (2008). An Introduction to the Basic Concepts of Food Security
http://www.fao.org/docrep/013/al936e/al936e00.pdf

Frazzoli C., Petrini C. and Mantovani A. (2009). Sustainable development and next generation’s health: a long-
termccperspective about the consequences of today’s activities for food safety
http://www.noodlesonlus.org/NoodlesDocuments/tabid/501/Default.aspx

Galey FD, Slenning BD, Anderson ML, Breneman PC, Littlefield ES, Melton L & Tracey ML (1990). Lead con-
centration in blood and milk from periparturient dairy heifers seven months after an episode of acute lead toxico-
sis. Journal of Veterinary Diagnostic Investigation, 2:222–226.

Hetzel, M, Bonfoh, B et. al. (2004). Diarrhoea, vomiting and the role of milk consumption: perceived and identified 
risk in Bamako (Mali), Tropical Medicine and International Health Volume 9, No 10, 1132–1138

Human Development Report 2011
http://hdrstats.undp.org/images/explanations/MLI.pdf

IFAD Country Strategic Opportunity Programme (CSOP) (2007)
http://www.ifad.org/gbdocs/eb/92/e/EB-2007-92-R-12.pdf

IFAD Rural Poverty Portal (accessed in Oct. 2011)
http://www.ruralpovertyportal.org/web/guest/country/approaches/tags/mali

IMF Mali Poverty Reduction Strategy Paper
http://www.imf.org/external/pubs/ft/scr/2010/cr10266.pdf

IRIN (2004). MALI: There are worse things than life on a rubbish dump 
http://www.irinnews.org/report.aspx?reportid=50295

IRIN (2008). In-depth: Food and nutrition crisis in Niger and the Western Sahel SAHEL: Backgrounder on the 
Sahel, West Africa’s poorest region
http://www.irinnews.org/IndepthMain.aspx?InDepthID=81&ReportID=78514

IRIN (2009). Mali: Land Grab fears linger
http://www.irinnews.org/report.aspx?reportid=87284

Joint FAO/WHO Food Standard Programme Codex Alimentarius Commission (2009). Food Hygiene Basic Text 
Fourth Edition
http://www.fao.org/docrep/012/a1552e/a1552e00.pdf

Lievaart, J. J., Noordhuizen J. P. T. M et al., (2005). The Hazard Analysis Critical Control Point’s (HACCP) con-
cept as applied to some chemicals, physical and microbiological contaminants of milk on dairy frams. A prototype 
Veterinary Quarterly, 27(1), 21-29. 

Mali Country Profile: Human Development Indicators
http://hdrstats.undp.org/en/countries/profiles/MLI.html

an inSight into malian zooteChny for SuStainable intervention
for primary produCtion of freSh milk
pwb 2013; 1:06-17



17 www.noodlesonlus.org

National Library of Medicine
http://toxtown.nlm.nih.gov/text_version/index.php

Nguz, K (2007) Assessing food safety system in sub-Saharan countries: An overview of key issues, Food Control, 
18:131–134.

Oxfam. International Water Scarcity causing food insecurity in Mali (accessed in Nov. 2011)
http://www.oxfam.org/en/emergencies/west-africa-food-crisis/mali-water-scarcity-causing-food-insecurity

Oxfam Mali Country Report by On the Line (accessed in Nov. 2011)
http://webcache.googleusercontent.com/search?q=cache:AkedH0ZCx08J:www.oxfam.org.uk/coolplanet/onthe-
line/explore/journey/mali/downloads/malreport.doc+Oxfam+Mali+Country+Report+by+On+the+Line&cd=1&h
l=en&ct=clnk&client=safari

Oxfam West Africa Regional Pastoral Programme
http://www.oxfam.org.uk/resources/countries/wafrica_pastoralism.html

Oxfam (2004). Oxfam GB’s work with partners and allies around the world
http://www.oxfam.org.uk/resources/downloads/reports/pir_2004.pdf

Oxfam (2011). Research Report: Who will feed the world?
http://www.oxfam.org/en/grow/policy/who-will-feed-world

Republique du Mali Ministere de L’Elevage et de La Peche (2008). Strategie et Propostition D’Actions pour la 
Valorisation du Lait Cru Local au Mali

UNEP (2010). Full Report United Nations Environment Programme
www.unep.org/transport/pcfv/PDF/leadphaseoutreport.pdf

Wilkinson, J.M., Hill, J. and Philips, C.J.C (2003). The accumulation of potentially-toxic metals by grazing rumi-
nants, Proceedings of the Nutrition Society (62) 267–2, UK.

WFP Country Programme Mali (accessed in Oct. 2011)
http://www.wfp.org/content/country-programme-mali-2008-2012

an inSight into malian zooteChny for SuStainable intervention
for primary produCtion of freSh milk
pwb 2013; 1:06-17


