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ABSTRACT 

Dairy imports into Mali are not yet of a dramatically large size
 
but dairy consumption in Bamako, the capital, almost totally
depends on them. This report discusses the economic relationship 
between supply, demand and imports of dairy products in the Bamako 
area. It focusses on the influence of Government policy on dairy 
imports.
 

On the production side it appears that the present marketing 
system does not provide sufficient service to stimulate higher
milk production. The Union Laitiere de Bamako (ULB) which was set 
up to promote dairy development has in the past largely neglected
the collection of local fresh milk. IJLB recently raised its prices 
to producers - though still not sufficiently - in order to be able 
to compete with informal traders. 

The Government pursues three main objective.3 with its dairy import 
policy: to provide consumers with dairy products at 'reasonable 
prices', to stimulate an increase in local wilk production, and to 
generate funds for the national budget. The instruments used to 
the benefit of consumers arc retail price fixing and the use of 
dairy food aid for reconstitution into liquid milk. Producers are 
to benefit through ULI3's collection activities, through the use or 
the food aid sales revenues in dairy development projects, and
 
possibly - although this has not been stated explicitly - through 
the import monopoly for canned milk powder, and condensed milk 
given to the parastatal Societe Malienne d'Importation et 
d'Exportation (SOMIEX). The Government raises funds by collecting

tariffs on dairy imports, by charging UL.B a price for the use of 
dairy food aid, and by taxing ULB's profits.
 

Assessing the effects of dairy import policy in Mali in a general 
way reveals that imports would have been slightly higher over the
last decade if only changes in population, income and domiiestic 
milk production, but no policy or other influences, had affected
 
them. In more detail, the Government's retail price fixing has had 
the effect of subsidising the consumption of condensed and 
reconstituted liquid milk while taxing that of canned milk powder.
 
Total welfare effects on consuimers, however, are negligible.

Consumption of imported 
dairy produce has been stimulated rather 
than consuilption of local fresh milk. It is nevertheless unlikely
that producer prices for milk were substantially higher if dairy 
imports were less. No economic argument seems to hold for keeping 
up retail price fixing and the SOMIEX 
monopoly. The development
 
of local milk production appears to be hampered more by
shortcomings in the milk marketing system than by cometition 
through dairy imports.
 

It is shown in the end that ULB's role to serve both consumers' 
and producers' interests is economically feasible but ULB's
 
activities need being reorganised. In addition to the already
 
existing provision of inputs for milk production, more emphasis

must be laid on producer prices and collection services.
 



INTRODUCTION
 

0.01 Only recently has the tremendous growth of imports in dairyproducts into Sub-Saharan Africa a
become subject of wider
interest. Over the 
last decade, the sub-continent as a whole

showed a sixfold increase in foreign exchange spent on 
 dairy
imports. Almost 2.2 million tons of dairy products (expressed in
whole liquid milk equivalents = LME; see App. 1) were importedcormnercially on average annually Juring the years 1980-1982. To
this figure another 0.7 million tons LME of 
food aid in dairy
products have tc added. Africabe West accounted for almost 50%of all dairy imports into sub-Saharan Africa (von Massow, 1934 a). 

0.02 Various f'actors on the supply and demand side, exogenousinfluences such as population growth or income changes, and theeffects of n; .ional governments' policies have all caused
increase in d ,ry imports. In order to 

this 
find out its effects, onehas to understand these causes or "fact;ors of influence" which aremainly of a country-specific nature. However, it can be expectedthat some of the factors and/or e.'fects are similar in somacountries. An analysis of the factors which have cause] dairyimports to increase and of their effects for inldividual countri.es may provide insights which can be used for careu genera Lisation. 

0.C3 Mali has been chosen for such an in-depth analysis of dairyimports and import policy,dairy altiough tie itncrease in i.tsdai.. y it.:Ports has nat been sectaclar . iut NAli shows somecharacteristics which arce similar to those of several othercountries. First. we find a main milk consumiption area around thecapital city m!-a:uko) where causes and effetus of dairy importscan relatively easy be studied. Market links for milk between
this centre of demand and more distant areas are weak or,lon-existent. Second, Mali regularly itnports milk powd.-r ndbutter-oil for reconstitution into milk whichliquid suggests amost direct competition between import.s and local production. 

0.011 The study is divided into five chapters. It starts with a
brief description of production, consu;:lption and trade patterns
 
Mali .
 for 

introduces 
milk and 

the
dairy 

policy
products in (Chapter One) Chapter Two measures affecting dairy imports. The

factors which influence the developoqent of consu!,iption, production
and imports of dairy products and in particular the impact of
policy regulations on them are discussed in Chapter Three.Chapter Four, the economic effects 
In 

of dairy imports and relatedpolicies are calculated. An assessment of welfare changes isderived from changes in prices. In the calculation, particular
emphasis is put on the role of those imports which enter thedomestic marker either through the parastatal SOMIEX or which areingredients for industrial reconstitution. The resultscomplemented areby a discussion of the possible distributional
effects of dairy import 
 policies. Chapter Five adresses
reconstitution of milk 
pow*der and butter-oil in more detail, and

includes a discussion of the role 
 of the dairy plant ULB (UnionLaitiere de Bamako). This discussion focusses on ULB's price andmarketing policy and its economic and financial situation. These 

http:countri.es
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determine whether or not it is feasible to pursue a strategy of
 
using the revenues from sales of dairy food aid for dairy
 
development.
 

CHAPTE-1 ONE: BACKGROUND
 

Production of milk and dairy products
 

1.01 According to Jahnke (1982, p. 233), 70 % of Mali's land area
 
can be classified as arid, and another 26% as semi-arid land. Over
 

60% of the non-arid land, i.e. areas with a growing period of
 
more than 90 days and at least 500 mm rainfall per year, are
 

exposed to tsetse infestation. The tsetse challenge may vary but
 
the infested areas must be assumed to have impaired potential for
 

livestock production (Jahnke, 1982, p.
18 and 234). The following
 

distribution of cattle and the classification of production
 

systems must be seen in this ecological context.
 

1.02 The Ministere Charge du Developpement Rural (1982) gives the
 
following rough breakdown of the national bovine herd and its
 
characteristics regarding milk production (see Wilson et al, 1983 
for more details): 9% of the estimated 5.13 million head of cattle 
(1981-1983) are held in a pure pastoral system. The milk 
available for human consumption amounts to about 50 1 per year per 
cow and is entirely used within the herder's family. 15% of the 
national herd are held in connection with dry cropping in an 
agro-pastoral system where part of the milk may be sold or 
exchanged for basic foodstuffs. About 35% of the national herd 
are held within the irrigated or seasonally flooded areas of the
 

interior delta of the Niger river, partly in seasonal transhunance
 
between the delta and neighbouring areas. Annual milk production 
(available for human consumption) per cow has been estimated at 
120 1 (235 1 per lactation; see Diallo and Wagenaar, 1983, and. for 
more details Wagenaar et al, 1985). Trade in milk and milk 
products is confined to local markets where the women will sell 

residual parts of the daily offtake (for a case study on the
 
distribution between sales and home consumption see Dicko et al, 
1981). The remaining 41% of the cattle herd are found in the 
Sudanian belt and the more southern parts of the country. The 
prevailing system there is agro-pastoral or intensive agricultural
 
settlement with close linkages between crop and livestock
 

production.
 

1.03 Only the middle and the southern parts are likely to be 
affected by dairy imports. Two reasons can be naned for this 
assumption. First, transport facilities and road infrastructure 
are relatively poor throughout the country, particularly in the 
north. Neither imported goods nor products produced in distant
 
areas can travel far beyond the place wnere they are produced or
 
offloaded from modern means of transport. Second, production
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systems which are geared towards self-sufficiency in milk at the
 
family or village level will not be influenced significantly by

the effects of dairy imports. We may note, however, that the lack 
of marketing infrastructure must partly be held responsible for

the high levels of auto-consumption in mill which are found in 
remote areas. In sunary, the areas of relative abundance of milk 
supply are not likely to be affected oy dairy imports but the milk 
deficit areas are. The latter include some larger towns and above 
all the capital, Bainako, in the south-west of the country. The 
following discussion can thus be largely confined to the 
 area

around Bamako. Other areas are only included in case there are 
special reasons for doing so. 
 The analysis is further restricted
 
to dealing with cows' milk only. That is no means to theby deny 
contribution of sheep, goats', and camel milk to human consumption
in some parts of Mali, particularly in the north (for- some figures 
see Kone, 1983). However, as with the regional links, it can be 
argued that interactions between non-bovine milk producticol 'ind 
dairy imn)orts are too weak to be considered here. 

1.04 There are no d-ta available on the actual supply of locally 
produced fresh milk into Barako. Total milk production for the 
area can be roughly calculated by using total herd numbers and 
average production paraineters. Livestock numbers are available at
the adinistrative level of "cercles". The "cercle de Kati" is 
the closcst approdimation to the area that is likely to supply
Bamako with fresh milk. The total bovine herd in this cercle has 
been given at 122,000 head (OMB1EVI, 1983 b). Another 15,000 head 
are held directly in toe district of Bamak6. The calculation of 
milk production in and around Bamiako thus starts from.q a total of 
137,000 head of cattle. A first complication arises from the 
fact, that different bovine breeds have different reproductive 
performances and different genetic potentials for milk production
(see Tall, 1971, p. 16 and the sources to App.2). Scne average
parairieters for the area that could supply Bamako with milk are 
given in Appendix 2 (for a comparison with other sources and a 
discussion of such parameters see W,.agenaar et al, 1985, chapter 
9). According to the calculations 137,000 head of cattle provide

an annual milk production for human consumption of between 4,000 
and 11,000 tons (see Appendix 2, point 4). A crucial parameter
then is the partition of total production between home consumption 
and marketed output. The Office Halien du Betail et de la Viande 
(OMBEVI) has found out that on average about 20% of the total milk 
offtake for hunan cont::p.ion are sold fr.n those herds which are 
managed by the herd owners themselves. The rate of 
"com mnercialisation" is given as 80 - 90% for those herds where a
hired herder ("berger") is in charge (see OMBEVI, 1983 a, p. 53). 
Herders often receive milk as part of their salaries. The average
annual rate of corrimercialisation over, all herds is assumed to lie 
between 40 and 50%. In a recent follow-up survey to the present

study von Massow and Kone (1985) found an average rate of 
com nercialisation of 35% in the dry, and 63% in the rainy season 
among 35 herds in Lhe vicinity of Bamako. The annual average is 
56%. The supply of marketed fresh milk in and around Bamako can 
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thus be calculated to range between 2,200 and 4,800 tons per annum

(see App. 2, point 5). About three quarters of this supply ­according to the findings of 

83%
 
von Massow and Kone (1985) - will
 

reach the market during or shortly ofter the rainy season when
 
more fodder is available.
 

1.05 It is important to note, 
firstly, that the above calculation
 
uses standard parameters 
 averaged over time, space and different
producers. The actual quantities of 
milk produced and supplied

annually in the area around Bamako 
may fall short of, or exceed
these figures substantially. The alternative 
calculations in
 
Appendix 2 already indicate the variability of results which musl
be expected when the parameters are varied according to different
 
sources of information. Average milk yield 
per cow per day and
the rate of cormnercialisation in particular, have 
a significant

influence on the resulting marketed milk supply. 
This attaches a
big question mark to calculations such as 
the one above. It also
 
shows that relatively large effects 
 may result from seemingly
small changes in one or 
more of the milk production and
 
utilisation parameters. Second, the calculation of milk supply
around Bamako does not yet tell us 
 how much of this supply is
 
actually sold in the city of 
Bamako rather than in the villages
where it is produced. 
 If we assume that half of the marketed milk
 
production is sold either directly 
or through intermediaries to
consumers in the city, the supply of local fresh milk to Bamako
amo'-ts to between 1,000 and 2,500 tons annually. In a similar
calculation OMBEVI (1983 b, p. 31) 
arrives at about 400 t of milk
 
that would be readily available only from the "concessions
rurales" (a set-up of 
mixed smallholder farms located in the
 
surroundings of which are
Banako organised in co-operative
association, supported by the Malian 
Government). This amount is

believed to be immediately accessible for processing by the dairy
plant Union Laitiere de Bamako (ULB). According to the same
 
source, another 250 tons could be 
 made available with the help of
some 
extension work and assistance in supplementary feeding.

OMBEVI has estimated that a total of about 700 tons of 
milk per
year 
 are available for cormmercialisation 
 from the "concessions

rurales" (OMBEVI, 1983 a, p. 53). 
 But not all of it would be
within the reach 
of U B. Such figures, however, can only be used
 
as rough indicators of the level of production and supply of milk
 
around Banako.
 

1.06 The factors which hamper better 
 performance in milk

production have been listed by Kone (1983, p. 5 f). 
 They include
climatic and socio-economic constraints as well as 
 the technical

basis for milk production, e.g. the availability of feed, the
genetic potential, 
or the quality of herd management. The
 
short-term government policies discussed in this paper can only
influence economic constraints. Indirect effects on production

technology can result milk
if producers take more initiative
towards investment, say in genetic improvement of their herds,
 
once the economics of milk production are favourable 
 in the long
run. Production costs per litre 
 of milk, however, vary
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substantially between farm enterprises. 
 Veterinary expenditures
 
per year and animal ranged between FM 650 and FM 4,370 in those 
enterprises analysed by OMBEVI (1983 b, p. 27). 
 Levels of feed
 
supplementation ranged from FM 1,000 to FM 13,200 per year and 
animal. OMBEVI also compiled total costs of producing milk for 
one dairy farm over different years. They varied between FM 189 
and Ff4 281 per litre (value added tax not included; see OBEVI 
1983 b, p. 74). 
 The recent study by von Massow and Kone (1985)
on traditional milk production around Bamako arrives at average 
total costs per litre of FCFA 83 (=F14 166 ; the Franc CFA has

replaced the Halian Franc as the national currency from July 1984 
onwards; the official exchange rate at that time was F1 1Ou = FCFA
50). We will come back to the question of production costs and 
farm-gate pricus for milk in Chapter Five when the role of ULB in 
dairy development is discussed. 

1.07 The last issue in this chapter concerns on-farm processing of 
milk. Soured milk ('lait caille'), cheese, butter and ghee can be
produced by using -iimple low input technology (see Kone, 1983, p.
8). The advantages of such processing activities are better
storability, more flexible marketing, and in some cases income 
increases by way of the value added through processing. There is 
no quantitative information available about the extent of on-.farm 
processing. The results by von Massow and Kone (1985) suggest,
however, that the transformation of fresh milk into other products
only takes place for the purpose of home consumnption. The price
ratios between fresh milk and processed milk products appear to 
favour the sale of fresh milk. Occasionally, petty traders are
forced to sell some residual unsold amounts of their collected 
milk as 'lait caille', but the quantities involved seem to be
 
negligible.
 

Consumption of dairy products
 

1.08 Total consumption of milk and dairy products can be 
calculated by adding total net dairy imports (in LNE) to domestic
milk production. The figures in Appendix 3 indicate that milk 
production in Mali has now (1982/83) again reached 
 the

pre-1972/74- drought level. Consumption of dairy products can be 
estimated at about 137,000 t LME, with 22% of it comning 
 from

imports. This amounts to an average annual consumption per caput
of 18 kg LME over the whole country. With human population
growing by 2.6% on per (World Bank 1983,average year Ann.19),
dairy consumption per caput has been declining in relation to the
 
1968-70 average of almost 22 kg LME. These aggregate figures 
must, however, be carefully interpreted. Firstly, data on milk

production result from calculations with standard parameters based 
on total livestock numbers, similar to the calculation presented

in Appendix 2. Secondly, within Mali there are large regional

differences in milk production, in the availability of imports,

and consequently in dairy consumption per caput. Thirdly, the 
present level of consumption and the respective rate of 
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self-sufficiency irimilk of 78% 
(1983) 
 do not yet tell us whether
or 
not milk consumption 
per caput is sufficient. 
 To meet
publicly announced consumption target of 40 kg 

the
 
annually per head
of population (Gouvernement de la Rep':blique du Mali, 1981), dairy
imports would have to be more than six times their present level
resulting in ­a degree of self-sufficiency of 
35% ­milk production cannot be 

if domestic

increased in 
the short run. Or,
constant levels at
of dairy imports, 
milk production would
increase by 150% have to
to reach the consumption target of 40 litres per
caput (calculated for the 1983 population).
 

1.09 Before we provide some calculations on milk 
consumption in
Bamako, where most imported dairy
briefly discuss products are consumed, we shallthe 11u, tion of nutritional statusAccording in Mali.to the Wo, - '.ar (1983, Ann. 24), theaverage Malians onare only pr,, ded with 85% (1980 figure)theoretical calorie of their
requirements. 
 More detailed case
rural areas studies in
substantiate 
 this assessment, 
 particularly
children (see IDRC, for
1980). Alongside the higher
special vulnerability of
groups, there is 
 also a seasonal 
 and a regional
differentiati)n 
(see Traore 
et al, 1983, p. 8
problematic period with f). The most
regard tc 
 the availability 
of basic
foodstuffs is during the "soudure",
before i.e. the last weeks or monthsthe new harvest when stores run low (usually belweenJuly/August and late September). Systems where milkrelatively greater proportion of the 

fc m3 a 
average di 
 I than grain; are
genr-ally better 
 armed against


Wagenaar-Brouwer, 1986). 
seasonal shortages (see
They are 
pastoral rathL. than crop-based
fanning systems. 
 The overall 
 nutritional
pastoralists whose situatinn of
diet mainly consists 
of milk is never: less
worse than that of agriculturalists whose diet is based on grains.
The nutritional situation 
 thus detEriorates 
towards the
north. Urban populations usually 

drier
 
have better
their basic means to acquire
needs. 
 Their governments, 
of whatever political
colour they 
may be, often 
 take better care
rural population of then than of the
(see Bates, 1983). 
 Yet even in 
Bamako children
have 
 been found to suffer from 
malnutrition
Nutrition, (Service de la
personal cormnunication). 
 In qualitative terms,
major shortcomings the
of the average diet,
children and pregnant particularly among
or lactating women, are iron 
 and vitainin A
and C deficiencies. Protein-energy-malnutrition 
(PEM) is prevalent
in many parts of the country 
(see Mondot- Bernard, 1980, p. 78).
Milk and also fish are two 
 of the products traditionally consumed
in Mali which 
because of their ingredients have 
the potential to
alleviate PEM 
as well as part of 
 the vitamin deficiencies (see
Wagenaar-Brouwer, 1986 and Service de la Nutrition, n.d.).
 

1.10 Imports of dairy products can contribute to an improvement of
the nutritional situation. 
 The distribution 
of dairy imports
between different consumcr groups or
not exactly areas in Mali, however, is
known A partition 
can tentatively be 
deduced from
the kinds of dairy products imported 
, 
with their retail price and
storability as 
 the criteria 
of distinction. 
 Table 1 gives the
results of such a partition of oairy imports for the year 1982:
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Table 1: Dairy imjports into Mall by product group and tentative 

partition between consumer groups 
 and areas of
 
consumption (1982)
 

Kind of dairy Quantity Import value! Probable area 
product i 1 and group of 

t LME % 000$ % consumption 1/ 

I 

Luxury dairy 	 : 90% Banako 3/;
products 2/ 2,872 9.7 I 1,360 29.8 high incorn-4/ 

Dry and 	 condensed : 1 60% Banako;
milk in cans 5/ 117,960 60.7 : 3,200 70.2 low/medium inc. 

Skim milk powder all Bamako; 
and butter-oil as: i I low/medium inc. 
food aid 6/ 5,855 19.8 1 

Project food aid 1 2,889 9.8 1 - - rural areas; 
lowest income 

I 

Total imports 129,576 100 14,560 100 1 
I, I 

.1/ The partition is realistic but not based on direct evidence. 
Its basis are practical considerations (liquid milk from ULB 
cannot, without cooling facilities, be transported beyond 
Bamako) and information acquired from various sources in 
Bamako. 

2/ Includes fresh milk, butter, andcheese similar products.
3/ Only a few major towns besides Bamako are supplied with luxury

dairy imports. They are Bougouni, Kayes, Koulikoro, Mopti,
Segou and Sik.sso. Not all of them, hewever, necessarily 
receive all kinds of products.

4_/ No quantitative information for the definition of income groups 
is available.
 

5/ Subject 
 to the 	 import monopoly for the parastatal Societe
 
Malienne d'Importation et Exportation, SOMIEX (see Chapter Two, 
para 2.05 f).


6/ To be reconstituted by ULB (see Chapter Two, para 2.12 f).
 

Source: 	Own calculation based on FAO Trade Yearbook 1982; FAO 1984
 
and SOMIEX, personal information
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1.11 According to 
Table 1, about 65% of
including food aid, 

total dairy imnorts,
are consumed in the Banako area.
in other towns, and 10% 25% are sold
are part of project aid like 
"Food for
Work Programmes" of Worldcommercial imports which 
the 
are 

Food Programme (WFP). Those
consumed outside Bamako provide about
10 kg LME per 
head of population in the towns 
and surrounding
districts mentioned in footnote 3/ of Table 1. The calculation is
based on a 
total urban population of 733,000 (1982)
towns together in all these
(based on Annuaire Statistique, 1981, p. 31 and
Cohen, 1979, p. 24 f). Any figures concerning
imported the consumption of
dairy products outside Banako
overestimated and the respective quantities 
may, however, be
 

every single year. This is due 
may not be reached in
to constraints in the transport
system, and 
 SOMIEX also has 
problems to maintain 
and administer
its retail shops in the more remote areas.
 

1.12 The total number of.people who
demand satisfy parts of or all their
for food in the 
city of Banako can only be 
estimated.
Coher, in 1979, projected a total
(Cohen 1979, p. 32, 
of 620,000 inhabitants for 1985
medium 
range estimate).
to have This figure appears
been overtaken 
by reality. The 
 numbers most
present are a population of 700,000 in Bamako itself 

quoted at
 
plus some
50,000 in the near 
 vicinity who
needs in the city. buy part of their consumption
On the basis of
caput these 750,000 people, per
consumption


approaches 26 kg LME. 
of dairy products originating imports
from
At an annual supply per caput
and 3 kg of of between I
locally produced fresh milk (based on
of 1,000 to 2,500 tons, see a total supply
the calculation 
in the previous
chapter), consumption wouldof 23 to 25 kg (Service 

still exceed the unofficial estimatede la Nutrition, personal communication).Both estimates, 
however, are well
for milk consumption of 40 kg 
below the Government's target
per caput. They substantially fall
short of the 
 62 kg per caput defined by FAO as
consumption to be mai:itained for a 

the average milk
balanced diet (see ILCA, 1979,
p. 4).
 

Trade in milk and dairy products
 

1.13 We 
need to distinguish betweeen 
internal trade in milk and
dairy products which links domestic
external crade which 
producers with consumers; and
provides 
 the balance between
consumption domestic
and production. 
 Mali is a net
products and importer of dairy
no dairy exports have to be considered. Internal and
external trade 
are linked in two ways.
for domestically produced Internal trade channels
milk and milk 
products 
can also be
involved in the distribution of imported commodities. On the other
hand, they are a 
decisive 
factor in determining
performance of the competitive
the domestic 
milk sector 
against imported dairy
products.
 

1.14 Growth in imports of dairy 
products into Mali has
spectacular not been
since the 
mid seventies. 
 Between 1968 
 and 1972,
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however, total dairy imports increased from less tlan 1,000 t LME 
annually to 15,000 LME and than the
more
over t doubled in 

following year (see App. 3). At the peak (in 1975) of 
this
 
development, which was caused by the 1972-74 drought in the Sahel,

Mali imported almost 55,000 t LME of dairy products. 38% of these
 
were in the form 
of food aid, whereas less than 3% were 'luxury'

dairy products like fresh milk, butter and cheese. At present 
(1982 figures), about 30% of the total of 30,000 t LME are in theform of food aid and 10% are 'luxury' products. The renaining 60% 
are imports of milk powder and condensed milk in cans (see Table 1
in Chapter One, para 1 .10). Two-thirds of the almost 9,000 t LME 
of food aid consist of skim milk powder and butter-oil from the EC 
to be used for industrial reconstitution by ULB. The rest comes in 
as part of project food aid like the WFP's "Fool for Work
Programmes". The rate of self-sufficiency, i.e. the share of 
domestic production in total consumption (which is domestic
production plus total imports) went down from almost 100% in the 
late sixties to 51% in 1974. Since 1979, it has been relatively
stable at betw&-n 76% and 80%. Per caput consumption also 
remaincd about constant during this period (see App. 3). 

1 .15 The development of import values is similar to that of 
volumes. Expenditures for coiriercia l dairy imports (in current
ter'm:) reached a peak of $ 8.0? million in 19711, equivalent to FM 
3.86 hillion or 13% of the value of total exports from Mali.
After an intermediate period with lower levels, expenditures for 
d-,iry imports have now again reached 14.56 millioa (1982) which 
a!:ost equals th' 19741 level in terms jf national currency. The 
sLhare of foreign exchange earnings (value of all exports) spent on
dairy imports has been between 2% and '1,* since 1977. If food aid 
is value-d at comr.,mrcial prices for tle respective coonod ties, its 
share in the total import value, i.e. ,-xpcnd tures for cormercial 
imports plus the value equivalent of food aid, is 27% at present
(1982). Expenditures on 'luxury' dairy products make up for 22% 
of the total import value (Lncluding the value equivalent of food
aid) which figure exceeds the respective share in volume terms of 
10% (see above). As can be seen from Table I in Chapter One, para
1.10, the share of 'luxury' imports in actual expenditures equals
30%. 

1 .16 Annual expenditures on dairy imports into Mali increased by 
almost 80%, to FM 2.98 billion, between 1979 and 1982. Only 8.6%
of this increase were due to the effect of increases in volumes, 
whereas 85.5% and 5.9% were due to rising unit values (prices) and

the combined effect of rising prices and volumes respectively (see
the formula in App. 6). Growing expenditures for dairy imports
(expressed in Mlian Francs) thus largely reflect changes in 
international prices and in the exchange rate rather than changing
import volumes. In real terms, deflated with the consumer price
index for the Bamako markets (Annuaire Statistique, Mali; base 
year transferred from 1962/63 to 1973), expenditures for dairy 
imports increased by 25% from 1979 to 1932, or 7.8% on average per 
year. In contrast, the i.ncrease in the volume of dairy imparts 
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over the same period was 2.2% on average per year, which is less
 
than population growth. Thus dairy imports did not contribute to
 
an overall rise in per caput milk consumption during that time.
 
But real expenditures per caput for dairy imports (in Malian
 
Franc) increased.
 

1.17 Internal trade in milk and dairy products in Mali is not well
 
developed. Due to long distances and poor road conditions in
 
rural areas, hardly any milk is traded between regions. A large

proportion of the milk produced is consumed directly in the 
producing household. There may be more trade in milk products,
 
such as ghee, but the problem of long distances and poor road

conditions will also prevent this trade from playing an important 
role. It can nevertheless be assumed that some areas have a

potential milk surplus which could be sold to milk deficit areas ­
mainly the major cities - if marketing channels were available.
 
In the area around Bamako, the marketing function is provided by
 
two milk collection centres of the Union Laitiere de Banako and by

specialised mi"' traders who collect fresh milk from producers,
 

il it, and sQ.Li it directly to consuners in Banako. Petty
Iders provide an important market outlet for milk producers - in
 

cases the only one - but it is important to know more about
 
ti .- performance vis-a-vis ULB. In order to assess the
 
efficiency of petty traders in providing both an attractive market
 
outlet to producers and a reliable supply of good quality milk to
 
consumers, a number of data are needed. They include information
 
on the reliability and stability of services, on marketing
 
margins, and on competition within the petty trade (see Mbogoh,
 
1985, p. 81 f).
 

1.18 It was not possible within the scope of this study to carry
 
out a detailed empirical analysis of the trade channels which
 
supply Bamako with dairy products. The only quantitative
 
information available about milk trade, other than that through

ULB, stems from an interview (of about 2 - hours duration) with
 
one petty trader. This single example nevertheless re'eals some
 
interesting results (data are for 1984/85). The trader, who has 
been in the business for 10 years, daily collects the milk from 2
villages and several individual homesteads. He does not have a 
competitor in his collection area. His transport capacity, on a 
25 cc motorbike, is 120 1 per day which he can only fully utilise 
in the rainy season. His clientele are consumers who he describes 
as 'generally rich' - though not expatriates - and who on average 
each take 1 to 1.5 1 per day. The trader states that he travels 
about 180 km per day during the rains and about half that distance 
in the dry season. His only treatment of the milk is boiling. No 
cooling facilities are available. In the rainy season he 
occasionally has to sell some residual amounts as soured milk
 
('lait caille') within his village.
 

1.19 The trader pays a producer price of FCFA 200/1 in the dry and
 
FCFA 150/1 in the rainy season. ULB's collection centres at
 
present (1984) pay FCFA 110/1 in the rainy season and do not
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collect in the dry season. Prices paid by consumers in Bamako are 
about FCFA 225/1 in the dry and 
 FCFA 200/1 in the rainy season.

The trader was about to raise his selling prices to FCFA 250 and
225/1 respectively which he was convinced would not create anydifficulty with consumers. theseAt price levels it is unlikely
that he could succeed in topping up his profits by adulteratingthe milk. Appendix 7 provides a calculation of the trader's 
profits based on tile interview. Tile calculation shows that pettytrade in milk at present appears to be a profitable enterprise.
The trader's monthly income ahout matches thac of a mid-level.civil servant in Government. According to exi."ing legisl.ation, a 
trading licence is required. Absence of citrols, however, ].otshim ignore this regul.ation and he dk..es no,: ovf:n know Ih-.,at the 
present fee is for the licence. Since 1983/34, new legislation on
prolucing, treoding and trans3 trfl ing milk has been under 
preparation (DNE, pcrsonal cc;onuication) It includesre,,uLations ':o control hygienic st:Andards, and : closer ,:onitori[g
and regitering of traders be envisn ad. ofseems 5o pro".Lionhigh hygien LC standards for milk undouobtilly deserves the
Governmet's attention. in case those measmrus and tho planne'dlegislation anim at curbing pety trade in fo'ur of o'lor
marketing channels, notably ILB, it otsiu; be asked , 1.o..ve, onwhi t 1)0s3:is snih an intcrf',rence jfi;j h toi, t . wi .1 cow. backthis subjcct in Chapter FLve whcr,- the! role of JLl is diused. 

1.20 Two 1L1 collection centre- for fresh mill: provide th third 
milk iug carkeLchannel Iinto Ba,!::ko, .in adLtion to petty '.rdersaid direct prodIcer-con. 1,2inks.,heseec. ,'o; ar( loo :t'd in 
Lnn'oumana ai.d Dialal:,..ooba e,;olit 50-60 i ;: ' - a, d
5'aoulih-easC of ,-dInako. .'s stati ,i -olicy1s I0 tie produ: m. to
t R! cel] cCion centre as thr2ir; ,;l.y ma,':t out Ih:t. An an
inlentive s:tlc addit1i&:nal service L's offo!rd by se . i n" an ifmal 
feed (cotton seed or cotton -;ed ak.). L,,, -"r , ha
ditf'cultios ,.with fed :uelviv and the collect ion ::uf
also ..rs from 
1rregularity. In the dry season no milk is collected at all. Inadditr.ion to ,;hese snlor'tColnins, , the price offered to producers
until. 1983/8:1, ;;as -';i I173/1 at the collection cntre, whLle petty
traders ware offering FN ;k0-250/1 at tihe farm-gate (l-13, personal. 
c;r,,: nicat ion o. OME7V: 1983 b , p.30). From a sp comparison 
of tilese prices it i;ecoiqe.S obv loam. why UI.d did not manage to
increase its &ilk collections in ti past. In fact., the abso)utequantities of local fre'sh milk collected, as well as their sh..:re 
in ilLi's tot.l output declined over the last dc,,ade (see App. 8).In the 1981 collection season UL13 inoreacad its price to producers
to FM 225/1, or FCFA 110/1 respectively after the currency hi-re.This is still less than the F'CFA 150/I quotoed abo've as pail by the 
petty trader. We will coic back o tile pric,.lparison in the
context of IJLU' s rol:- in dairy development wmich is discussed in 
Chapter Five. 

1.21 Two further aspects must be mentioned. Firstly, in 1984/85
ULB has startcd collecting more significant quantities of milkfrorm contracted producers which they deliver at their own expense 
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to the factory gate. Most of these 
producers are administrators
 
or businessmen in Bamako and many are politically 
influential.
 
They are organised in the Collective Laitiere de Bamako
 
(Collaiba), founded in 1984. The 
 agreement between ULB and

Collaiba includes a buying price of FCFA 225/1 (formerly F1 450/1) 
and monthly payment. The price is subject to the condition that
all Collaiba producers together deliver a daily minimum quantity 
which is negotiated per season (ULB and Collaiba, personal
coirnunication). Secondly, increased intake of fresh milk requires

special marketing on ULB's side. 
 The sales price for

reconstituted liquid milk at present is FCFA 130/1 
 at the retail
 
level (formerly FM 260/1) and FCFA 110/1 (FM 220/1) at the 
wholesale level. This price reflects the low production cost of 
reconstituted milk fron focd aid imports, but it is only
ULB's buying price for fresh milk from Collaiba 

half 
and about equal to 

the price paid at the collection centres. At the moment there is 
no special ULB market outlet for locally produced fresh milk. 
Petty traders and producers selling directly to consuners in

Bamako, however, get FCFA 200 - 250/1 (1983/84), depending on the 
season 
 (see also App. 7). A retail price for ULB's sales of

Co laiba's and other locally produced fresh milk is now being
negotiated with the Goverrnent. It appears that the patterns ofmilk trade in the Bamako area are changing at the moment and we 
will have to discuss the consequences which this will have for ULB
 
and dairy policy in Mali.
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CHAPTER TWO: DAIRY IMPORT POLICY
 

2.01 It is desirable to identify the objectives of a policy before
going into the details of implementation. Dairy imports and dairy
import policy, however, have not until 
 recently been an 
 area of
public debate in Mali 
statements. Nor 

or the subject of major Governmentdoes the five-year plan 1981-1985 mentionspecific objectives concerning dairy 
any 

la Republique du Mali, We 
imports (see C)uvernement de1981). therefore have to start from theback, starting with a discussion of the existing regulations in
the field of dairy imports. We will then try and deduce theobjectives which explicitly or implicitly appear to guide the

Government's policy. 

Geneal Regulations 

2.02 All imports into Mali are subject to licensing, allocation of
foreign exchange and to the value added 
 tax (VAT) of 11.11% as at
19811 (CIP, personal information). The economic effects of importlicensirg and 
group such as 

foreign exchange rationing on any particular productdairy products are difficult to assess. Anyauthorised importer is entitled to a global quota of foreignexchange but its allocation to different product.; remains his owndeci:ion within the respective regulations. Tho obvious objectivebehind controlling expenditures on imports is to save foreigne;:change. Foreign exchange control in this general cannotform beinterpreted as a special instrt'nent of dairy import policy. 
2.03 The Government 
rates been 

raises taxes on all food *mports. Tariffhave subject to several amendments sin(e 1962. Tariffs were fixed in 1967 for butter atfor cheese at 25%, and for 
15% of the import value (c.i.f.),all other dairy products at 10% (lawNo. 67-29 AM-RM, Art. 3). Also in 1967, the "Comite Consultatifdu Lait" (CCL) was founded (decree No. 12, Dec. 1967), 
but it does
not have any legislative power.

reached Import tariffs have now (1983/84)a level of 40/0 for Lotter and cheese, 10% for joghurt and
5% for liquid milk. It appears that 
tariffs are the higher, themore expensive the product. This can be interpreted as reflectingan objective of generating funds through taxing importssaving foreign exchange by reducing 
as well as

import deMand (for a morecomprehensive discussion of objectives 
and respective instrunents
of dairy import 
 policy see von Massow, 1984 
 a, Part Two).
Progressive import tariffs, i.e. increasing tariff ratesincreasing unit values of the withproduct imported, might also havebeen designed to protect the domestic processing industry. In theMalian case, such a policy would aim at favouring ULB's productionof butter, cheese and joghurt relative to selling raw liquid milk.
The progressive element in the tariff would thus protect ULB'sprocessing activities rather than its sales of liquid milk fromwhatever source. The differentiation in tariffs for dairyproducts, however, is older than ULB itself and ULB's main selling
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product has always been liquid 
milk rather than further processed

products (see para 
2.10 and Chapter Five). We can conclude that

the objective of taxing imports of dairy products and of imposing
 
progressive tariffs on them is generating funds for the national

budget and/or saving foreign exchange. Consumers with higher
 
incomes auy imported butter, cheese 
etc. and they are relatively

highei- taxed. The tariff differen'iation would nevertheless be a
 
welcome protection for ULB 
 in case an increase in processing
activities is considered. The special tariffs for imports of
 
skimmed and condensed milk in cans are discussed later in 
connection with the regulations concerning SOMIEX.
 

2.04 In summary, general regulations applicable to dairy imports

into Mali include an ad valorem import tax and a general value
 
added tax. Both taxes aim at 
 generating funds rather than 
- as

could be assumed in 
 the case of the specific tax - at protecting

domestic milk production and processing. An import license is

required for all imports including dairy imports. Equally, any

expenditure in 
 foreign exchange is subject to Government
 
allocation. Licensing and foreign exchange rationing, like the
 
VAT, reflect general objectives of the Government's external trade

policy, i.e. 
 tu generate revenues for the national budget and to
 
economize on foreign exchange. 
 Such non-specific regulations

certainly affect dairy imports but we will not be able to quantify

their effects.
 

Regulations concerning SOMIEX
 

2.05 The parastatal Societe Malienne d'Importation et Exportation
 
(SOMIE]X) is a major importer of food commodities which it sells in
its own retail shops. Its role is to secure 
 the continual supply
 
of basic consumer goods at 'reasonable' prices (SOMIEX, personal
information). These prices are subject 
 to Government approval and
 
are the same in the whole country, regardless of differences in
 
transport and distribution costs. 
 SOMIEX has the import monopoly 
for milk powder in cans and for condensed milk, including the

right to authorize others to import these products. We need to
 
discuss under which conditions the combination of retail price

fixing and import monopoly is economically justified. SOMIEX
 
officials state that the prime objective behind that policy is to
benefit consumers. The two products covered by price
SOMIEX 
fixing and import monopoly are subject to import tariffs and the
VAT of 11.11. The tariffs are applied at fixed rates which are 
at present FCFA 55/kg for inilk powder and FCFA 44/kg for condensed

milk. These are preferential (i.e. low) rates and SOMIEX
 
maintains that the consmners 
who have to pay them belong to a
lower income group than those who buy imported 'luxury' dairy

products aod pay a higher tariff (SOMIEX, personal information).
 

2.06 The definition of the objective of 
SOMIEX's activities thus
 
has to be refined to favouring low or medium inccme consumers,

while still generating funds for public expenditures (this
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desired prices. It is difficult to 'jUdge what really would happen,4
if imports of' the products in question were liberalised. It could~be argued, however, that the best, way for a Government to copewith imperfect market conditions is through -a policyi which ensures
the functioning of the market forces (market 'regulation) r~atter,
than 'through their replaceme~nt by statal takeover. , 

2.09) Second, there 'is -the argument of. Mali's specific geographic
situation. - SO11IEX retail prices ared fixed uniformly for the whole 

at about. cost4 prices cif. Bamako, i.e. export prices(f.o-.b.) in 'Europe 'plus transport arid, related costs -to Bamnako 

higher, -the further' north and north-east of Bamako the imports are
sold. Consumori. in these a* s are. subsidised by a uniform pricelevel. On the otner' hand. c.rsumrs' are taxed in the- southern and 
western- parts 'of ttbo country which 'are' closer~ to the im~porting -ports (Abidjan anid 'Dakar) than 'Bainako is. iCost prices in these 
areas are accordin~ly 'less' than the uniform price level. -SOMIEX­
prices are' thus above free market prices "in the -south-west andbelow them in the rth Li-ast. To maintain -unifom prices
throughout the Country requires some kind of import control. -The 

-
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SOMIEX monopoly, however, is not effective throughout the country.
No figures are available about imports of dry 
 and condensed milk
in cans which are brought into Mali illegally by 
 other traders
than SOMIEX. 
But it is well known that in the south (Sikasso) and
west (Kayes) of Mali the SO'IIEX monopoly is being evaded (SOMIEX,
personal information). 
 Third, there is always a possibility that
governments 
pursue conflicting 
objectives and accordingly
chosen conflicting instruments. T:e 
have 

import monopoly for SOMIEXmay reflect an 'oDjective of close
keeping control over
expenditures of foreign exchange, 
 whereas the price fixing

reflects the objective of benefitting consuners.
 

2.10 In order to assess the validity of the above arguments we
need to provide 
so:ne cnpirical information on imports and prices
for the two products. To start with, the argument holds that theimport monopoly - or any other form 
of import control - is
required in order to keep up uniform prices in those areas wherethey are set 
above free market price levels. Free market prices
equal 
 world market prices (c.i.f. Abidjan or Dakar) plus
transport and distribution costs to 
 the areas concerned. We need
to know whether actual SOMIEX retail 
 prices for milk powder and
condensed milk in cans are fixed higher or lower than free marketprices. We can 
then calculate the 
 actual subsidy or tax on these
products for consumers in differcnt areas. It has already becomeclear that no import monopoly is required if the uniform SOMIEXretail prices a,'c 
fixed below free market price levels, regardless
of the area. iiny competition by coninercial traders would reachthe market at higher 
than the SOMIEX prices. Imports by other
traders would only meer a demand which exceeded the (subsidised)quantitio, imported by SOMIEX and for which consuiers were willingto pay higher free market prices. The 
monopoly is necessary,
however, if SOMIEX prices are fixed above free market prices inlow transport cost areas, because withoutcontrolling imports, the
higher prices would not prevail at 
 the market. The revenues from
demanding higher 
prices in low transport cost areas can then be
used to subsidise consumers in high transport cost 
 areas. Yet,
the Govermnent needs good political or 
nutrition-based reasons for
such a strategy since it is 
not justified on economic grounds.
 

2.11 To surmarise, it has become clear 
that the combination of
SOMIEX monopoly 
and price fixing is a consistent policy only if
the goverrlnent 
 has special reasons for subsidising consuners in
northern and north-eastern areas at the 
expense of those 
 in the
south and west of the country. Only then is a control on importsof milk powder and condensed milk in cans a necessary complement
to the price fixing. But even then 
 it could be limited to cover
the low transport cost areas only since the 
 danger of price
cutting does 
not exist in other areas. In all other 
cases the
monopoly is unnecessary or even incompatible with the Government's
objectives. In Chapter 
Four, a quantitative basis for this
discussion will be provided.
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Food aid and ULB
 

2.12 The Union Laitiere de Bamako (ULB) was set up in 1967 withthe twofold objective of helping develop milkto prcduction insedentary and transhumiant farming inareas al. and of providing
urban populations with milk and milk products in sufficientquantities at low prices (see Kone, 1983). 111.3 runs the Country's
only dairy plant in [mako which comienced production in 1969 with a planned Clpacity of I In IJI1's10,000 per day. fact, activities 
are confined the BaaLoto plant, support of the dairy researchstation 'otuba .mako)(3t and to the c)llectLon centres at
Bankou,mana and Di.alakoroba. The Sotuba station conducts ri-searchin cro; s.-breed.ing exoticwith breeds and cnvisagc:s thedi.,ss ination of a new standard brecd (50% Nontbclliar-.d, 25% ZebuMaure, 25A Nl'dama; INRZF1l, personal communiont;ion) . Milk
production from the Sotuba station is considered to be an
addition;l benefit (ULB, personal information). 

2.13 Frcn the beginning, the creation of ULD was intendedaccompanied by external assistance. From 1969 1974, 
to be 

to the World 
Food Prolfranime (.'.1FP) proided raw materials for, reconstitutioninto liquid milk. The revenues were to be used in a fund for the
promotion of dairy developonet which the Govern:ent allocated tothe Sotuba station (FAO, 1978 b, p. 18). At present (1981), the
EC delivers 600 t of skim milk powder and 200 t of butter-oil peryear as food aid to the alian Gov.ernment (free at ULD's factory
gate via Abidjan, 3ee CCE, 1933 b). The Government sells theseamounts to ULB at a price of FCFA 95/kg (FM 190) for skim milkpowder and FCFA 235/kg (FM )70) for butter-oil. ULB retail pricesare fixed by Government directive. The Governm:ent's revenues from
dairy food aid equal FCFA 104 (FImillion 208 million) per, yearwhich amnount is currently credited to the Comision Ilationale
d'Aide aux Victimes de la Secheresse in the Ministry ofInterior. The allocation of this so-called 

the 
'fonds de contre­

partie' is open for renegotiatton in 1936. IJLB's revenuessales of reconstituted milk, net of processing costs and 
fran 

of the

FCFA 10'! million to be paid to the Government, have to be added in
order to obtain the total oenefit of EC dairy fccd aid. ULB's net
 
revenues fron sales of reconstituted milk are equal to its totalnet profit if food aid deliveries are the only ingredients for
production. At present, this is almost casethe since ULB'scollections of locally produced andmilk it: commercial purchases 
of skim milk powder are negligible.
 

2.114 ULB's net profit is presently taxed Pt a rate of 33.3% which
is a :special rate applicable to young industries. In the longrun, the rate 50%. Oftax will be thu remaining 66.74 (50% in thelong run), 601 are allocated to the promotion of dairy developnentin Mali, and are presently used in the Sotuba research station.35% are reserved for ULB's investment fund and 5% go to a 'fondssocial' (ULB, personal information). It has not been possible to
follow the further use of these amounts in the respective budgets.We will discuss these regulations in more detail in Chapter Five 
below.
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2.15 In addition to the bulk shipments to ULB, there is also food
aid coning in as part of special projects. The WFP runs "Food forWork Prograinnes" in several parts of the country which include 
milk powder in the food package. For the discussion of dairyimport policy we do not have to further pursue these since no 
policy objectives with regard to dairy imports or dairydevelopnent are involved. The way in which the "Food for Work 
Progranmmes" are organised rules out any significant influence or 
domestic production or consumption of milk. 

2.16 In conclusion, we can identify the following objectives and
respective irstrumients of dairy import policy in Mali: 

- To benefit consumers of milk and dairy products. 

This objective plays a decisLve 
role in Mali's dairy import

polic. It appears in the legislation concerning both ULB and 
SOM[EX. The instrLtnents chosen to pursue this objective are
S01IIEX price fixing for milk powder and condensed milk in cans;
the establishment of ULB with external support; and the fixing
of retail prices for ULB sales. 

- To generate funds for the national budget. 

Tariffs on dairy imports and the taxation of ULB profits serve
this objective. The generation of revenues for the Government by
sellig EC food aid to ULB can also be included here, although
the 'fonds de contre-partie' is earmarked to serve a special 
purpose. 

- To promote cl,iry development in Mali. 

Thu creation of Ul and research at the Sotuba station,
including the use of funds originating in food aid delivieries, 
are expLicitly desi,,,ncd to support the dcvelolnent of donestic
milk prouction. It is also pos;:ible that by restricting imports
the SOI[EX monopoly increases prices and thereby contributes tostimuliti.ng domestic production. effect,This however, has not 
been stated as one of the Government's explicit objectives in 
the context of the SOMIEX monopoly. 

The first objective, of consumers' benefit, involves 
 a trade-off

with the objectives of fund generation and of benefitting
producers. These trade-offs may be partly offset by the fact that
the respective instrments to pursue the objectives are directed 
towards different consumer groups. Any effect on the overall price
level, 
 however, will incur a trade-off between consumer's and
 
producer's interests.
 

2.17 Against this background, two main questions emerge with 
respect to an analysis of dairy import policy in Mali. First, how

successful have the policy instruments been in reaching 
the
 
objectives pursued by the Government? If possible, the respective
 

http:stimuliti.ng


- 19­

benefits to producers and consumers, in comparison to a situation
without the policy, should be quantified. Second, once success orfailure of dairy imirort policy can be assessed, what are the(economic) implications and what are possible improvements? Thereis not enough empirical information available to quantify allquestions and certainly there is a constraint with regard to thenumber of policy alternatives that can be discussed. However, weshall follo., these two main questions in the further analysis ofdairy import policy in Iali an far as possiblc: Chapter Fourprovides an assessment of the economnic effects of the differentregulations. Chapter Five looks at policy alternatives,
exe:iiplified by the role of ULB. The discussion involves theobj,. ctives both of consiu.:mrs, and producers' bencfits. 
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CHAPTER THREE: FACTORS WHICH INFLUENCE DAIRY IMPORTS
 

3.01 We 
have chosen a stepwise 
approach to determine the causes
for changes in dairy inports in the past. First, 
 the factors are
analysed which likelyare to have influenced domestic consumptionof dairy products. Second, and independently from the first step,we discuss the factors which are
domestic milk production. likely to have determined
As a third step, the effects of dairy
policy interventions on 
dairy imports are analysed. The obvious
shortcoming of such a partial analysis is that it does not include
possible interactions between
production or policy side. The 	
the factors on thc consumption,reason for using this approach,addition to the lack of data on 	

in 
technical 	 the produc .'on side, is aone: the nunber of observations available (12 years,from 1972 to 1983) is not sufficient to includevariables 	 all explanatoryin a multiple regression. The analysis is furtherconfined to Bamnako as the main area of consumption. 

The demand side
 

3.02 Total consumption of dairy products in a given year equalsdomestic milk production plus dairy imports. In staplechanges in stocks 	 goods,have to be considered, but 
many dairy products
have a short shelf-life. Condensed milkare generally storable whereas 
and milk powder in cansmilk powder in bags for industrialreconstitution can


available. 
only bu stored if appropriate facilities areSome of the dairy products importedimmediately be consumed, no 	

into Mali will notbut figuresFor the 	 on stocks are available.following calculation we assume that stocks of dairyproducts are constant

products -econsumed 

over time. The majority of imported dairyin Bamako (compare Table I in Chapter One,para 1.10). Only SOM.EX imports, i.e. cannedcondensed milk, 	 milk powder andare transported to other towns in significantquantities. 
ln the absence of accurate figures about 
 internal
trade in processed dairy products, we have to 
 assume that
shares consumed in areas other than 	
the
 

time. 	 Bamako do not changeThis assumption may lead to 	 overbiased results for the periodof the 1972-74 drought in the Sahel, but
remaining years. it seems fair for the
All other dairy imports almost exclusively reach
consumers in BEanako, either 
because their
high compared to the buying 	
price levels are toopower in rural areas and/or becausetheir transport requires cooling 
facilities
sufficiently available. 	 which. are not
Both argunents apply to imports
'luxury' dairy products, whereas only 

of
 
the latter applies to
reconstituted liquid milk from food aid.
 

3.03 The following products 
are included
consumptic of milk 	 in the analysis ofand dairy products: total ULB production, 60%
of total SOMIEX imports and 	90%
products (see App. and 5 
of all imports of 'luxury'
4 
 and Table 1 in Chapter One, para
1.10). 
 All food aid other 
 than raw materials 
 for ULB
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reconstitution is assumed to be utilised outside Bamako. No
figures are available about changes in the constmiption of locallyproduced milk. The contribution of local fresh milk to total
consumption must thus be ignored, except for the quantities
collected by U3. The error involved, i.e. the quantities not
included in the analysis, ranges between 14and 11$ of estimatedtotal consumption (see Chapter One, para 1.12). The error may bebigger if local milk production flilLtUates substantially over 
time. 

3,011 Factors which are most likely to have affected thedevelopment of dairy consumption in Banako are population growth,changes in consumers' buying power, and changes in prices for milk
and dairy products. Ue expect that changes in pupulation anddisposable incomes arc positively correlated with changes in
consumption. Rising prices should lead to a decline in
consumption, and vice versa, that is the price elasticity of
demand is expected to show a negative sign. 

3.05 The infl.uence of the different factors has been quantified
using a log-linejr multiple regression. Th? base data for thecalculation are pre:;ent.ed in Appendix 9. The resulting regressionequation reads az follows (see App. 10) 

log (consu:iiptior, per" caput) - 2.119 
+ .1 * log (SMIG index, real)


2 + .97 log (price index, real)
R = .97 + .30 log (time trend)
' 
+ .13 (73/711 drought durmzy) 

Changes in per caput consumption of dairy products in Bamakobetween 1972 and 1983 can be explained by changes (in real terms)in the Salaire Minimum Tnterprofessionnel Garanti (SMIG) , by
changes in real dairy prices, by a trend variable, and by theeffect of the 1972/741 drought (see App. 9 and 10 for furtherdetail.s). The influence of poputltion growth on dairy consumptionis eliminated from the analysis by specifying the dependentvariable as consu:nption per caput. The SMI(" index has been chosen as income variable since no statstically significant influence of(;,IIP per caput in real terms was found. This may be explained bythe fact that GNP per carut only serves as an approximation ofincome, calculated on average over the whole economy. The SMIG
index reflectr. the actual incone of Government emiployees in Bamako
who are amiong the main consumers of imported dairy products. 

3.06 The coefficient of the SMIG index (log) in the equation abovegives the income elasticity The
of demand for dairy products.

value of + .114 is roughly what one would expect (compare FAO, 1978a, where an income elasticity of + .68 is given for Africancountries' milk demand). Between 
 1972 and 1983, every 10%
increase (decrease) in real available 
income, as expressed by the

SMIG index, has led to a 4.11% increase (decrease) in demand for 

http:pre:;ent.ed
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dairy products. The decrease of the SMIG in real terms since 1977
 
has accordingly contributed to curb dairy consumption (see App.

9). The price elasticity of demand for dairy products is + .97 in
 
equation (1). That means, dairy consumption is positively

correlated with changes in consumer prices. This result certainly 
does not comply with the general theory of demand. One possible
explanation for the unexpected positive sign of the price
 
elasticity is the choice of a synthetic average price index as 
independent variable. This index includes SOMIEX selling prices
 
for condensed and dry milk in cans, the ULB retail price for
 
liquid (reconstituted) milk, and the retail price for butter. All
 
prices are expressed in constant terms (deflated with the Bamako
 
consLuer price index) and are weighted with their relative shares 
in total dairy consumption in Bamako. The price for local fresh 
milk is not included since the respective quantities also are not 
included in total consumption (see para 3.03). ilhe following
elasticities appear if the average price index is replaced by
SOMIEX retail prices for dry and condensed milk. ',he income 
elasticity (SMIG index) increases to + .74, and the price
 
elasticities for dry and condensed milk are - .76 and + 1.04 
respectively (all variables are significant at the 1 or 10% level; 
together they explain 83% of the total variability). It seems 
that the influence of the price for condensed milk in the combined 
and weighted index overrules that of the price for dry milk. We 
still need to find an explanation for the positive sign of the
 
price elasticity of demand for condensed milk. Since all

condensed milk is imported under SOHIEX monopoly, the quantities 
consumed may be determined by import policy decisions rather than 
by changing consumer prices. The analysis of the effects of policy 
decisions on quantities of dairy products imporued (see para 3.13
 
f.) wilI provide us with some more information about this issue. 

The supply side
 

3.07 It is extremely difficult to quantify the supply of locally
 
produced fresh milk to Bamako. We can only estimate the presumed

contribution of local milk to consunption by calculating with
 
average parameters. The results approximate the absolute
 
quantities :')oduced in one year, but do not indicate changes over
 
time in prod :ition parameters or in the proportion marketed. One 
can infer those changes from changes in prices for fresh milk in 
Bamako, which are published in the Annuaire Statistique (various

years). We expect that prices for fresh milk, ceteris paribus,
 
decline when supply increases, and vice versa. They should also 
decline when the supply of competing products, i.e. dairy
 
imports, increases. Prices for fresh milk in Bamako should thus 
reflect charges in local milk supply and in SOMIEX and ULB 
imports, or in their retail prices respectively.
 

3.0l Annual rainfall (in irmn) in Bamako is the only factor on the 
supply side for which data are available. In a linear regression,
 
a significant (negative) correlation with real prices for fresh
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milk emerges, but only if lagged 
 by two years (the coefficient of
- .03 is significant at the 10% level, the R square is .40).There is, however, no explanation for 2-yearsa time lag betweenrainfall and milk 
prices. A regression of real prices for fresh
milk on real prices for dry, condensed and ULB reconstituted milkdoes not yield any significant results. Nor can changes in theimported quantities of all dairy products combined explain thechanges in prices for local fresh milk. Other variables that havebeen tested for their influence on prices for fresh milk includeULB collection and total. producticon; SOMIEX imports; andpopulation and income growth. Al] these factors could be expectedto influence local milk prcduction and the forprice fresh milk.But no significant empirical evidence becan found. 

3.09 The regression of real retail prices for fresh milkon imports of dry milk in Bamakoin cans, ULB prodLction and a trendvariable - though not significant ­ produces the expected signs ofthe regres:-[on coei'cietents. Prices increase over time, butdecrease wi. n growing oirts oC dry milk, both in cans and forUL3 produci:.on. The subtLitutton ela.ticitjes, however, are almostzero. This tmay indicata that at the preg;ant price ratiosconsu:Iers of local f'.:!,h milk i.n Bamako do not, to nay largeextent, substitute fre:h for cry ilIk. Another irgunenu Lo supportthi a Urs u:rIption is t;;10 d..vr;iu, t of r,:il prices (in currentter,,ms) for dry mil.k an.,,in Cixcd by 2OMPEx , mn relation to thosefor fresh milk. The ,rice rat.[,o w~a: 3.0 aVrnejh twenon r 1972andi 1977. With pric':: freshfor milk strongly iincreasingtherc!aftcr, the ratio t"ii. to an a',rage of 3.6 t)etween 19,13 and1933. Consriiers in PL::!:-'!.:o could thus, inl the firsit half of theseventies, buy 1 oflitr' freh m1"ilk at ahou:. the same price asthe equivalent to it in dry milk '1 k[g of dry milklitres of whole equials 7.6liqui-d milk, s:ee, App. 1). Since 1973, the pricefor 1 litre of fresh i ilk Jncrea:;,d to more th! double the pricefor the equivalent atnt in dry milk. Consumnption of dry milk
may have been restrictcd by the 
SM 1EX nonopoly. But the factthat nominal prices fa.r fresh milk could increase despite there].ative decline of i oa, for dry milk suggests that substitutioneffects between con i-ntion of the:,a products are weak. Theremust be other facK,: i on the supply side to explain changes inprices for fresh miI. 

3.10 It appears th,-t> no adequate quantitative evidence exists atthe macro-evel to y theii-'nci factors which influence theproduction and supp7/ of milk. But there may be some inferencesto be made 
farm 

frown ana' .,itig the econoics of mi.lk production at thelevel. To st. 't ea'v:. m ,po; f-,. !cl froeh milksubstantially inere; . 1,iint nn tot-m.s throurghout the svnties.In real terms, de I'iiwiut consumer price index, Bamako(1973 1100), they I-;aite~iabout cotn:;::-i2 be.,eon P-. and FM150 per litre (FCF. . to 75). The develoynent of producer priceswill have parallel . this development of consumer prices if weassume that market'ng margins (irt real terms) have net changedover time. If pro aJcer prices remained constant in real terms, 

http:produci:.on
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however, one could 
only expect milk production to have increased

if real costs of production had declined. There is no evidence ofsuch a decline and no major technological change in milkproduction to reduce costs per 
 unit output has been introduced.
According to the preliminary results of Massow Konevon and
(1985), a substantial part of the total costs of producing 1 litreof milk are made up by depreciation of the herd. Real consumer
prices for beef in Banako have remained about constant and realexport prices for Malian live cattle have increased since 1977(see von Massow, 1984 c, App. 1). Realdepreciation have accordingly stagnated 

costs of herd 
or even increased. Realcosts of feed supplementation (26% of total costs; see ChapterOne, para 1.06) can be approximated by taking producer prices for 

cotton, assuming that prices 
 for cotton-seed have developed
similarly. Prices cottonfor have decreased in real terms over thelast decade (see Banque Centrale, 1933, p. 14 f). But prices fortransport have gone up, and milk producers often have to payexcessive prices since demandthe for cotton-seed by far exceedsthe supply. Herde- salaries (21% of total costs) in real termshave remained constant to the extent that they are paid in kind,i.e. ml. Po quantitative evidence is available for theremaining cash paynents and for veterinary expenditures (5% of 
total costs).
 

3.11 In sumary, real costs of producing milk in the area aroundBanako appear to have been about constant over the last years. Atccastant real prices for milk and in the absence of cost-reducing
technical change, this implies that we cannot expect production tohave increased significantly. Combining this result with thatfron the analysis of milk danand in Banako, we arrive at thefollowing conclusion: stagnating domiestic milk production arid agrowing population, ceteris paribus, would -ad to increased dairyimports and/or to a decline in per caput consumption. The declinein real available incomes, theon other hand, has reduced thedemand for milk an(d thus decreased imports and/or per caputconsLmption. We now have to discuss in which direction the variousimport policy measures may have influenced the development of
imports and per caput consunption. 

Policy indicators 

3.12 Changes in demand and supply for milk and dairy product3indirectly affect dairy imports. But there are also directinfluences on the 
flow of imports of dairy products. First, the
major economic forces are changes in the ratio between domesticand international prices, including those resulting from achanging exchange 
rate, and fluctuations in the 
 availability of
foreign exchange (see von Massow, 1984 a, 
p.20 f.). Second, there
 are interventions of 
national policies. The instruments of dairy
import policy in Mali have already been described. By way of
import taxes, foreign exchange allocation and the binding of the
Malian Franc to the French Franc (membership in the African 
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Financial Community, CFA, as 
 at present), the Government
 
interferes with all three variables. The SOMIEX monopoly must also
be taken into account since it represents a direct quantitative
 
interference with dairy imports.
 

3.13 The combined effects of government policies on dairy imports

have been modelled by von Massow (1984 a, p. 23 f), 
 using a simple
commodity identity. With changes in population, income and 
domestic milk production as independent variables, a residual termis calculated that includes the effects of policies wellas as of 
otner influences. 
 In Mali, factors o'her than changes in
population, income and domestic milk prodc6tion curbedhave the 
quantity of cormnercial dairy imports by - .3% annually thelast decade. Without over

these other, e.g. policy, influences, dairy
imports into Mali would have grown by 
+ .2%on average per yearrather than declined by - .1%between 1972-711 and 1980-82 (for the
formula see von ilassow, 1984 a, App.12). This fairly roughcalculation is based on aggregate national production and import
data. It wou]d need further elaboration in order to quantify theeffects of nitional policies on imports more accurately. But we 
can use this result -isa first approximation. 

3.14 Of tre macro-economic variables, only foreign exchange
appears to have influenced the value of dairy imports in the past.

A log-linear regression of toT-aT-dairy import values over theavailability of foreign exchange (both in $ US) 
between 1968 and
 
1982 displays a coefficient of + .86 (significant at the 1%level.,the R square is .146). The results for calculations with 1- or 
2-year lags of foreign exchange are statistically not significant.

No data are available to measure the effects of impoot tariffs and

exchange rate setting. Chages in population and income per caput
do not appear to have influenced total :iucs of dairy imports, 
nor do any of the relevant retail prices. SOIEX imports make upfor a dominant part of the value of total dairy imports. Through
SOMIEX, the Government can thus largely control the amount offoreign exchange to be spent on dairy imports. Our results suggest

that the Government in the past indeed has used 
 its controlling
 
power regarding SOMIEX dairy imports.
 

3.15 The quantities of dairy products imported appear to reflect 
influences other than those that have been identified above todetermine total import values. The SOMIEX monopoly was
established by the Government without defining a particular
quantitative level for imports of the two products concerned. 
SOMIEX is bound by import licensing and its imports are influencedby the allocation of foreign exchange. But no information could be 
obtained as to the internal mechanisms within SOMIEX to allocatethe foreign exchange to different products. No price variable,
i.e. border price, retail price or the ratio between them, appears

to affect the quantities imported. Nor does 
the price ratio
 
between dry milk and condensed milk affect SOMIEX imports of drymilk, and no significant influence can be found for imports of 
condensed milk. Total SOMIEX imports 
of dairy products (in
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quantity terms) are nevertheless determined by population and 
incoue changes (the two variables to ether explain 86 % of the 
variability ot OMIEX imnports). By thi3 :neasure, the Government 
does not appear to have had a strong inf'luence on the amounts of 
dairy products Jinport-d through SOMIi-,X. 

3.16 Another way to ass,:is Uheinfluence of Governvient po].icy on 
dairy jitiwts is to comp:re dmectieconsumer pr ices with the 
redpet ive unit values at the Lormer. The price cemo rison can be 
inherpreted in two wnys: 'irst, the ratio betwe,.(n border and 
(fixed) dnouLic prices depicts the extent to .hich domlestic 
cooIsui.er" price levels range above or bCl.ow intot' at Lonal prices. 
.;e can [ntcrp'cte the respective quotj.,ils as nc Lti.il rates of tax 

ol or e'ub:oidy for the conanrption of i:nport-2d diry produ ts. 
.conldi.he eorrte!atlon 0o .. cn pric(! changes o, in terationl ;Ind 

dc',Ies: :.Lc nIarkets, i.e.the tM ns:utsson olastIc.ity, expresses the 
degree to which the -Govcrn)cnt insulat.s ,cstic prices fr;.1 the 
fiuotu!;.ions of intennat.;nall price. A loW transtuis:sion 
elanstic t;y intctes a high degree of' insulrltLon. We thus 
dist.qgN sih btween the lcgrec of sub:idisation/taxat;ion and the 
d .0 tegr (coipare Icobie, 1931, The" innul .ation p.511). empirical 
results for the degree of subidi:;anion/taxation of dairy 
const;iption in Hali are riven in Table 2: 

http:cooIsui.er
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Table 2: 	 Nominal rates of consumer subsidisation or taxation for 

imported dairy products in Mali, 1972-1983 

SOMI4EX imports ULB imports 

dry milk milk, condensed reconstituted

in cans 	 and evaporated liquid milk
 
price tax price tax price 
 tax
 

year dom. border rate dom. dom.
border rate border rate
 

[FM1/kg] 	 [FM/kg) [FM/kg] 

1972 	 504 504 1.00 168 422 .40 140 215 
 .65
1973 423 423 1.00 185 462 .40 140 212 .66
 
1974 477 462 1.03 200 473 .A2 140 215
1975 	 670 367 1.82 275 454 .61 140 209 

.65
 

.67
 
1976 	 670 1.49
451 275 
 350 .78 140 215 .65
1977 	 670 1.64
409 275 
 369 .75 140 226 .62
 
1918 	 670 628 1.07 275 421 
 .65 180 250 .72
1979 	 670 425 1.57 275 409 
 .67 180 225 .80
 
1980 	 670 547 1.23 275 423 .65 180 240
1981 	 750 714 1.05 375 505 180 

.75
 
.74 273 .66
 

1982 	 870 747 1.16 500 523 .96 260 .90
289 

1983 	 990 825 1.20 
 440 	 590 .75 260 302 .86
 
Note: 	Nominal rates of tax or subsidy are calculated as domestic


retail prices divided by the border prices (c.i.f.). Prices

for dry, condensed/evaporated and reconstituted milk are

SOMIEX and ULB retail prices respectively. Border prices
 
are calculated at official 
exchange 	rates. Transport costs
from the border to the place of consumption are ignored.
The border price equivalent for 100 litres of reconstituted

milk is 	calculated as 9.5 times the border price for dry

milk, 	plus 3.5 times the border price for butter-oil, plus

processing costs of FM 15,000 per 100 1.
 

Source: Own calculation based 
 on FAO 	Trade Yearbook; ULB and

SOMIEX, personal information 

It appears that, since 	1972, quotients for condensed milk and forreconstituted milk 
have been less than 1, i.e. consLuption of

these 	products has been subsidised by Government price setting.Dry milk in cans has been sold at higher than international
prices, that is, consumption of dry milk has been taxed in the 
past.
 

3.17 These results need to be 
modified 	by including transport and
other 	 intermediary costs. The rate 	of subsidy for condensA and
for reconstituted milk increases if transport costs are tricluded;

and the consuinption of dry milk may also turn ouc to besubsidised. Second, border have been
prices 	 calculated at
 



- 28 ­

official exchange rates. Real degrees of consumer subsidisation or 
taxation would have to include distortions in the offictal
exchange rate. Third, a regional differentiation would be needed 
for SOMIEX imports, since they are sold at uniform prices
throughout the country. In sumnary, the effects of Government 
policy, according to the ratio between border, and domestic retail 
prices, are as follows: Imports of condensed milk and of raw 
materials for the reconstitution of liquid milk have been 
stimulated by prices to consumers which are below the levels that 
would prevail in a free rmrket situation. For dry milk in cans, 
we riced to know transport costs in order to determine whether the 
price to consumers has been above or' below the free nar'ket level.
This interpretation assu cs that consumiption and imports of any
pr(iuct increases ceteris paribus with decreasing prices, i.e. the
price elasticity of (import) demnnd is negative (but see the 
earlier discussion at para. 3.06). 

3.18 The calculation of the transmission elasticity, i.e. the 
extent to which fluctuations of international dairy prices are
tran.smitted to the donc:ntie market, gives the following results: 
ULiB priccs and the SOMIEX price for dry milk show a transmission
elasticity of + .i17 over the period 1972 to 1933. Any fluctuation 
in the border' price for dry milk by 1%has led to half a percent
fluctuation in domestic prices (see App. 10 for the statistical 
significance) . The transmission elasticity for condensed milk is + 
1.39. The Government thus only insulated cons.mner prices for ULB 
reconstituted milk and SOHIEX dry milk fron fluctuations on the
international markets. By so doing it may also have intended to 
preserve a marketing margin for SOIlEX. But dinestic prices were 
allowed to roughly follow world market price trends in their 
general direction. 

3.19 In summary, the different approaches to assessing the extent 
to which dairy imports in Mali are influenced by the effects of
Government policy do riot give a uniform picture. Foreign exchange
control seems to have cut'bed imports in terms of their total 
values. The effects of retail price fixing should have stimulated 
imports in quantity terms although charnges in population and 
income also appear to have had a strong influence on them. The 
number of policy instrunents involved and their contradictory
effects indicate that the Government has not pursued a coherent 
dairy import policy. Domestic prices for different dairy
products nevertheless show a common pattern over the last decade:
during the drought years, 1972 to 1975, retail prices for imported
dairy products were low in comparison with world market prices. 
The availability of large amounts of dairy food aid in these years 
may have facilitated the setting of low consumer prices. Between 
1975 and 1980/81, prices were kept constant in noninal terms with
the exception of a slight rise in ULB prices. Since then, prices
 
have risen in line with border prices (see Table 2). 
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CHAPTER FOUR: 	 ECONOMIC EFFECTS OF DAIRY IMPORTS AND IMPORT
 
POLICIES
 

Changes in prices and related parameters
 

4.01 The effects of different dairy import policies on consumers
 
and producers of dairy products can be calculated if the uhanges

in prices are known which result from these policies. By coparing
the resulting prices with those that would prevail in the free
 
trade situation (which can be described as the "no policy" benchmark) , we can identify who gains and who looses as a consequence 
of a particular policy, and quantify the respective welfare
changes. Equally, the free trade situation serves as the system
of reference when benefits or losses of a dairy import policy areassessed for the country as a whole. The first question is, 
whether or not the country would at all produce milk if trade indairy products 	 were absolutely free. In other words, does the
 
country have a 	 comparative advantage in producing milk? We can 
answer this question by comparing the costs of producing one litre 
of milk domestically (at undistorted input prices) with
the internatic.ial prices, i.e the price for importing one litre of 
mi~lk, or the equivalent in other dairy products, if there were notariffs or obher restrictions on trade. The country has a 
comparative advantage for producing milk if the cost of milk 
production is equal to, or lower than, the international price. 

4.02 Fresh ,:ilk, as the original farm product, is not traded
intu.crnation;il1y in such a:ounts 	 that its prices could be compared 
across country borders. But the price for reconstituted liquid
milk can be dtrived from intternational prices for its ingredients,
skim mil pawier and buitter-oil, plus processing costs. With
regt'd to the co!0ts of producing milk in Mali, or more 
specifically, in the Ii-nak.o area, no time series is available.
Using the prc:Iuction ccsts presented in Chapter One (para 1.06) as 
a rnu'h indi.c;ti.on, it. appears that the import prices for 
reco i;'tit.utl !em;ilk.of bet.cwen F14 20) nrid FM 302 as given in Tahle 
2 (Chapter Thr'ee, para 3.16) are th-e ,;ame general range asin 	 thecosts of bet,:.:, F;! 18) and FM 281 given by 01/V1 (1983 b). 
Averag;e tol-al eo:t. per !:i-tre given iy von Massow and Kone (1985),
at ."CFA 83 (1-'11"166) for traditional herds, are below tilerespective i.,psrt pric. H1owever, none of the.c; co:t stimate 
are statisti.e:O? y reprent'tive; marketing costs to iba. and 
tran.;port costs fro.il the border to D-inmako res pcct;ively are not
ineludced; no informa'tion : ; available as to what extent the costs 
of milk production include taxes or subsidies on input;,; and,
above all], no c rretion has been mande to account for differences 
in qua].ity bet,,een frcsh and reconstituted milk. There may be an
economic argua.,ent 17ur producing milk in the Bamako area, but no 
firm conclu.ion can yet be drawn. 

http:indi.c;ti.on
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4.03 Alternatively, with no statistically reliable data on
 
production costs available, comparative advantage can be estimated
 
by using data on market prices for milk as proxies for data on 
production costs. This assumes, if it is to be valid, an
 
undistorte:J input structure and an econonically efficient 
narketing system. Consuirer prices for local fresh milk on the 
Baiako arket have gone up steadily frcomi FM 1115 per litre in 1974 
to about FM 400--450 in 1981 (FCFA 200-225; see Figure 1). By that 
measure, local milk supplies to Bamako since 1977/78 have been 
produced at costs higher than the comparative international prices
for reconstituted milk. However, as has already been argued by 
von Massow (1984 b, p.16), milk producers around Bamako are able 
to coipete with international supply if the consUrters have a 
strong preference for fresh over reconstituted ilk. There is 
indee,d so'e evidence that this is the case: reconstituted milk is 
sold by ULB at a constant price throughout the year, which is only
about half the price for fresh local milk, . Nevertheless, ULB's 
sales seen to be affected by the supply of fresh milk into Bamako. 
On average between 1979 and 1982, ULB's monthly output of 
reconstituted milk reached 113% of the annual average between 
March and July, i.e. before the rainy season when fresh milk is 
in short supply, but only 811% between Novenber and February, i.e. 
after the rains when fresh local milk is in relatively abundant 
supply (ULB, unpublished docu:nents). Seasonal fluctuations in 
total demand will have contributed to this develop:nent but it 
seems likely that the availability of supplies of fresh local milk 
also impaired ULB sales. 't may be, however, that only a smnall 
group of high income consumners is willing to pay the premiun for 
fresh milk. 

4.011 The calculation using consumer prices arrives at the same 
conclusion as the one using production costs. Both suggest that
 
there seems to be an economic argument for supplying Banako with 
locally produced milk. M1re accurate data are needed in order to 
verify this conclusion. The more strongly consumers in Bamnako 
prefer, fresh rather than reconstituted milk, the more a 
comparative advantage for local milk production is likely to hold. 

4.05 Against this background of an assessment of comparative

advantage we can move on to identifying the price changes which 
result from Govern'nent policies. Taking import prices (c.i.f.) at 
official exchange rates to approximate free trade prices, we can 
then coinpare them with domestic market prices. According to the 
results in Table 2 (Chapter Three, para 3.16), domestic retail 
prices for reconstituted milk have been subsidised by about 20% in 
the last few years. The price setting for dry milk has been taxing 
consune!rs, whereas condensed milk, like reconstituted milk, has 
been stibsidised if compared to international price levels. Dry 
and condlensed milk, which are most prominent in dairy imports, are 
curresitly not produced in Mali. That means, no direct competition 
with local supplies takes place. The price difference between 
fresh and reconstituted milk indicates that these two also have to 
be treated as different products. Consumers will nevertheless 
subsl tute between all the products, once the price ratios change 
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Figure 1. Retail prices (incurrent terms) for different dairy
 
products in Bamako. 1972-83
 

Dry milk in cans Condensed milk Reconstituted milk 
(SOMIEX (SOMIEX) (ULBI 

FM/kg
 

1972 1973 ±974 975 ±976 1977 978 1979 ±980 ±95i 982 1983
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dramatically. The effects of the Government's dairy import policy 
on consumers' welfare can be derived from the rates of tax or 
subsidy given in Table 2. To quantify the effects on producers 
welfare requires knowledge about the extent to which consumers
 
substitute imported dairy products for local fresh milk. We will
 
provide some approximative calculation below, since the data to
 
calculate substitution elasticities for different dairy products
 
and fresh milk for Mali are not available.
 

4.06 Another interesting question with regard to dairy prices is
 
whether the consumption of one of the products is favoured over 
its substitutes. This is determined by the relative prices, 
expressei in whole liquid milk equivalents, of the different dairy 
products. The retail prices, as fixed by the Government for 
reconstituted ULB milk and for SOMIEX sales of dry and condensed 
milk, as well as the market prices for local fresh milk are given 
in Figure 2, all current prices in FM per kg of whole liquid milk 
equivalent. It appears that, throughout the seventies, buying dry 
milk in cans has been the cheapest way of obtaining the equivalent
of 1 litre of milk - although it has been taxed if compared with 
international prices (see Table 2 in Chapter Three, para 3.16).
Condensed milk has been subsidised if compared to border pric,s, 
but has been more expensive than dry milk on a milk equivalent 
basis. This gap has been widening since 1980. Prices for ULB 
reconstituted milk have roughly been in line with those for 
condensed milk. All prices set by the Government for imported 
dairy products have been well below those for local fresh milk. 
The gap has been widening since 1976. The Government has thus, by 
its pricing policy, favoured the consumption of imported dairy
products rather than that of locally produced milk. Within dairy 
imports, the consumption of dry milk has been favoured over that 
of the other dairy products. This observation is in line with the 
development of the quantities imported (see App. 4). It remains 
an open question, however, which role the SOMIEX monopoly has 
played in reinforcing or restraining these price effects. If 
restrictively handled, the SOMIEX monopoly has curbed imports of 
dry and/or condensed milk, and has thereby, in tendency,
compensated for the stimulation of demand through prices. The 
alleged existence of uncornissioned - 'black' - imports of dry and
 
condensed milk backs this interpretation, i.e. S)MIEX retail
 
prices have stimulated consumption, but the quantities imported

under the monopoly have not been sufficient to meet the demand.
 
'Black imports', however, may also be an effect of regional

differences in transport costs which in some areas make it
 
attractive to break the monopoly and its attendant nation wide
 
uniform pricing (see Chapter Two, para 2.09 f).
 

4.07 As a basis for the calculation of welfare changes due to the
 
Government's policy the following conclusions can be drawn:
 
consumer prices for imported dairy products or import-based
 
reconstituted liquid milk are distorted in relation to
 
international market price levels. The net effects on consumers,
 
that result from the Government's price setting and the SOMIEX
 



different dairy products in Bamako
(Whole liquid milk equivalents) 1972-83
Dry milk in cans Condensed milk
ISOMIEX) Reconstituted milk(SOMIEXR Local fresh(ULted 
 milk 

5 0 FM/kg LME I Ji 

400
 

300 4 

200
 

0972 ±!973 
 974 :975 .1976 
 1977 
 £978 
 979 ±980 
 1981 
 ±983
 1982 
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monopoly, can he calculated on the basis of these price
 
distortions. This will be done in paras 4.08 to 4.13 below.
 
Producer prices in the Bamako area are not directly influenced by

the Government. But an indirect effect on the demand for local 
fresh milk and on producer prices must be expected by way of 
consumers' substitution between different dairy products. No 
quantitative evidence has been found, however, to prove the 
effects on producer prices of any one of the variables that are 
influenced by Goverunent policy (see Chapter Three, para 3.08). 
Nor do we know the cross price elasticities of demand for local
 
fresh milk and imported dairy products. The data base is thus not
 
sufficient to quantify the changep in producers' welfare which
 
result from the Government's dairy import policy. But we will
 
provide some qualitative evidence concerning the effects of dairy

imports and import policy on local milk production. This will be
 
done in paras 4.14 to 4.17 below.
 

Effects on consumers' welfare
 

4.08 The concept of consuner surplus as a measure of welfare
 
changes is based on the assumption that the demand on the market
 
for a specific product expresses the consumers' willingness and
 
ability to pay for this product. Furthermore, a higher consumption
at the same or a lower price is considered superior to a lower 
consumption at, higher prices. With the demand function normally
shaped (DD in Figure 3), increasing prices thus imply welfare 
losses to consumers and decreasing prices welfare gains. In 
figure 3, the price declines from p. to pd thereby shifting the 
quantity demanded from q1 to q2. 

Figure 3. 	 Change in consumers' surplus as a result 
of a policy-induced price change 

pd 

q, 
 qz
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The following calculation is a partial welfare analysis for 
individual dairy products. It compares the 
 actual prices and

quantities consumed with 
 those that would prevail in the
 
"no-policy" case, i.e. 
when domestic prices equal international

prices. The different price levels for those products which are
 
influenced by dairy import policy in Mali, i.e. dry, condensed and

reconstituted milk, 
have already been given in Table 2 (Chapter

Three, para 3.16). 
 Assuming constant elasticities, the demand
 
function for a single product (i) is
 

e
 
(1) D b pd i
 

i i i
 

with D = demand, b = variable factor including all non-price 
influences, pd = domestic price, and e = price elasticity of
demand. The change in consumers' surplus (2) arising from a policy

which distorts domestic prices 
away from the level of
 
international prices is equal to
 

e+1 e+1
 
(2) CCS : - b /(e +1)* (pd i - pw i ),

i i i i i 

where pw = the international price at the point of crossing the 
border. In figure 3, the change in consumers' surplus is positive
and is denoted as the shaded area 
below the demand curve DD and
 
between the two prices pw and pd. 
 It is assumed in equations (1)
and (2) that the cross price elasticities of demand between 
different dairy products is equal to zero. That is, in such a
partial analysis, consumers do not substitute between, for 
example, dry and reconstituted milk when prices change. 

4.09 The results of equation (2) are given in Table 3 for those
 
three dairy products i ich are influenced by Government policy.

Since the price elasticities of demand for the single products

could not be isolated from other effects, different levels of

price reaction have been assumed. It appears that 
at price

elasticities 
of 0, -.25, -. 5, -.75 and -1 respectively, thechanges in consuners' surplus from 1972 to 1983 have been negative
for dry milk in all years with the exception of 1972/73; positive

for condensed milk throughout the years; and positive also .or 
reconstituted milk. Consumers have thus benefitted from

Government policy concerning condensed 
and reconstituted milk.
 
The sensitivity of the absolute amounts to 
 changing elasticities

is relatively low. The differences in consumers' surplus between
 
elasticities of 0 and -1 are 12%, 
 25% and 16% of the total change

on average over all 
 years for dry, condensed and reconstituted
 
milk respectively. The same differences between 
elasticities of
 
-.25 and -.75 are 6%, 11% and 8%.
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Table 3: Partial analyzis of changes in consumers' surplus due to
 
dairy import policy in Mali, 1972-83
 

SOMIEX ULB 
Dry milk Condensed Liquid

in cans milk 
 milk
 
- change in consumers' surplus
------------

Year (million FM) 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

.3 

.3 
- 38.4 
- 1217.3 
- 843.3 
- 878.0 
- 98.8 
- 544.4 
- 220.0 
- 59.0 
- 268.0 
- 345.0 

184.0 
313.8 
1184.8 
459.4 
106.2 
104.0 
41.9 
157.3 
65.9 

168.3 
22.6 
97.0 

90.1 
114.6 
161.6 
160.2 
240.0 
315.3 
274.9 
148.7 
214.0 
398.4 
159.0 
278.2 

Total - 4511.6 2905.2 2555.0 

Annual 
average - 376.0 242.1 212.9
 
(e= - 0.5)
 

Annual average for
 

e = 0: - 340.7 291.7 
 233.2
 
e = -1: - 418.2 193.2 
 194.8
 

Note: For the equation see text. The calculation assumes a
elasticity of demand (e)of -. price
5 for all three products. The

analysis is "partial" in the sense that all cross price

elasticities are assumed to be zero.
 

Source: Own calculation based 
on FAO Trade Yearbook; Annuaire
 
Statistique
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4.10 The partial calculation as presented 
in Table 3 can be

extended to include the effects of Government policy 
on all three
products and the substitution effects 
 between products. The
respective equations for products (i),(J) and (k)are
 

e e e(3) D = b pd i pd ij pd ik,

i12 i j k 

e(4)D = b * pd 
e 
j * pd 

e 
jL * pd jk, and
 

Jj j i k
 

e e e 
(5)D= b pd k pd ki pd kj,

k k k i i 

with e = e ; e =e ; e = e
 
ij ji ik ki jk kj
 

The resulting total change 
in consumers' surplus when 
shifting

from international prices (pw) to the 
 actual situation (pd) is
denoted as
 

e +1 e +1 e e
(6) CCS= b /(e +i) (pd i - pw i ) * pw ij * pw ik+
i i i i j 
 k 

e +I e +1 e e+ b /(e +1) * (pd j - pw j ) * pd ji * pw jk + 
J I i k 

e +I e +1 e e+ b /(e +1) * (pd k - pw k ) * pd 
ki * pd kj.

k k k k i j 

In this calculation, first the price 
 for product (i) is shifted

from (pw) to (pd). Prices for products 
(j) and (k) are shifted
subsequently.. The 
results of inserting the respective data for
dry, condensed and reconstituted milk as products (i),(j)and C)
respectively in equation (6)are given in Table 4:
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Table 4: Analysis of 
total changes in consumers, surplus due to
dairy import policy in Mali, 1972-83
 

SOMIEX 
 ULB Total
Dry milk-Condensed 
 Liquid dai
in cans milk 
 milk products 
- -- - change in consumers' surplus ---------.... ... 


Year (million FM)
 

-
All cross price elasticities 0.5
 

1972 
 1.3 697.1
1973 175.4 873.8
0.5 661.5 
 162.5 
 824.4
1974 
 - 52.4 680.7 
 186.2
1975 814.5
 - 1456.6 247.7 
 164.1 ­ 1044.7
1976 
 - 898.7 
1977 113.3 177.0 - 608.4
- 1147.9 
 142.2 
 200.2 ­ 805.5
1978 
 - 167.0 
 198.1 
 263.5
1979 294.7
- 990.0 
 174.7 
 174.2 
 - 641.1
1980 
 - 494.0 
 196.6 
 228.3 ­1981 69.1
- 99.8 
 153.6 
 293.5 
 347.3
1982 
 - 279.2 
 23.1 
 188.7 ­ 67.5
1983 
 - 384.0 
 164.3 
 270.4 
 50.7
 
Total 
 - 5967.7 
 3452.9 
 2484.0
Annual average - 497.3 - 30.9


287.7 
 207.0 ­ 2.6
 

-
All cross price elasticities = 0
 
Total 
 - 4186.6 
 2851.4 
 2503.4 
 1168.2
Annual average - 348.9 937.6 
 208.6 
 97.4
 
-
All cross price elasticities 11
 

Total 
 - 8505.3 
 4174.1 
 2474.3 
 - 1856.9

Annual average - 708.8 
 347.8 
 206.2
---------------------------- - 154.7
Note: For the equation see text. ~-----------
The calculation assumes a
price
elasticity of demand (e)of -.
5 for all three products. The
slight differences 
between the results of 
the partial
analysis inTable 3 and of 
the full analysis at cross price
elasticities = 
0 in this table are due to 
 the calculation
with average intercepts 
 (b) in the full analysis. The
averages reflect different phases 
in the Government's price
setting (see Figure 1, para 
4.03). They cover
1972-74, 1975-80 and the periods
1981-83 for dry 
and condensed milk
(SOMIEX), and 1972-77, 1978-81 
and 1982-83 for reconstituted
milk (ULB). 
 That means the (b) for SOMIEX products for the
years 1972, 1973 and 1974 
are taken as av. 1972-74, etc..
 

Source: Own calculation based on 
FAO Trade Yearbook; Annuaire
 
Statistique
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14.11 By including substitution effects between threethe dairy
products, the changes in total consumers' welfare originating from
Government policy for dry, condensed and reconstituted milk are 
calculated. Assuming cross price elasticities of 0.5, the
Government's dairy import policy shows very little effect on
consumers' welfare (FM - 2.6 million on average per year) ifcompared to the no-policy situation. Consumers will have gained 
an average annual benefit of about 
 FM 100 million if nosubstitution between dairy products 
occurs. If cross price

elasticities are significantly greater than 0, the consuners areapt to have lost. The price setting for condensed and
 
reconstituted liquid milk shows positive effects on consumers'welfare in all alternatives whereas dry milk prices have had 
negative effects.
 

4.12 Several caveats need to be borne in mind when interpreting 
these results. First, the calculations in Tables 3 and 4 are
based on assumptions about the own price elasticities and cross 
price elasticities of demand for dry, condensed and reconstitutedmilk. The empirical findings seem to indicate that cross price
elasticities are close to zero, 
 although it is hardly conceivable
that consumers do not substitute between dairy products once 
relative prices change dra'natically. The prices for dry,condensed and reconstituted milk, however, 
 as shown in Figure 1 
(para 4.03), have developed parallel to each otiher in the past.
The Government's price setting will havethus not stinulated major
shifts in the consumption of different imported dairy products.Second, transport costs from the border to the respective area of
consumption are ignored. Their inclusion modified the results.
order prices increase in comparison to those calculated in Table
 
2 (Chapter Three, para 3.16) if transport costs are included.
That mreans, positive changes in consumers' surplus become higher
and negative ones are reduced or even converted to positive. In
the Malian regional context this implies that total welfare gains
for consumers are the lower, the more imported dairy products aretraded in the s-)uth and west of the country. Third, domestic 
retail prices for reconstituted milk have been compared withcommercial border prices for skim milk powder and butter-oil. But 
the bulk of imports of these products is food aid, i.e. free of
charge to the Malian Government. The comparison is based on the 
assumption that to benefit consumers is not the only objective ofthis food aid. If it was, the appropriate calculation would be to
 
compare the actual prices with cost prices, i.e. only the costs of

ULB processing and distributing activities. In reality, however,

the objective of the f-od aid 
 is twofold: to benefit co'-umersand to help develop domestic dairy industry. It is thus
 
legitimate to measure the distortions arising from Governmentprice setting in relation to international prices, rather than to
 
cost prices, since the border 
prices determine the econcnically

optimal price level for both consumption and production (see the 
discussion of comparative advantage in para 4.01 f.).
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4.13 Summarising 
 the results and 
 their modifications
that the inclusion it appears
of transport costs would 
 increase 
the

calculated consuners' surplus whereas the rci1onal dia,-ribution of
dairy imports

welfare 

in Mali tends to decrease it. In any
effects for the case, total
consumers 
 of
dramatically large. dairy products 
are not
The benefits arising
condensed 
and reconstituted from lowered prices for
milk are
losses through about compensated by the
higher prices
Government, by means of its price 

for dry milk in cans. 
 The Malian
 

not significantly setting for dairy products, has
benefitted 
consumers,
,bJectives. as was
Tie cimbination one of itsof import taxes,SOMIEX and retail price 
the monopoly for
setting is
comparison more or less neutralto the "no-policy,, insituation, i.e.market if international
prices were 
to prevail.
financial costs of 

The administrative and
this direct
policy, including for
Government's financial support to SOMIEX, 
many years the
 

are not known. 
But the
question arises whether they are justified by the effects.
 

Effects on producers' welfare
 
4.14 In Figure 4, 
the change of 
producers'
resulting surplus is
from price shown
changes which
caused. government 
policy may
If the supply curve have
 
prices from pw to 

is 33, a decreasing of 
producer
 
p2. The 

pd will lower the quantity supplied
producers' loss then is from p1 to
equal to the shaded 
area above
(or to the left) of the supply curve SS and between the two pricespw and pd. 

Figure 4. Change in producers" surplus as a resultof a policy-induced price change 

S 

So 

pw 
p 

pd 

q1 q, q* q. 

2.­
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In the Malian case, however, we do not have sufficient information
 
to calculate the changes in producers' surplus that result frIn
dairy import policy. Firstly, no data on changes in milk supply 
are available. That means, we do not know if the actual supply of
fresh milk is equal to, for example, q2 in Figure 4 or equal to 
q2*. The change in producers' surplus can accordingly 'be the
shaded area - if supply equals q2 ­ or the shaded plus the dotted
 
area - if supply equals q2*. Furthermore, any estirates of price

elasticities of milk supply would have to distinguish between
 
short-term and long-term reactions. And we 
would need to know
 
more about the cross-price elasticities of demand between
 
different dairy products. In the absence of these data we cannot
 
quantify changes in producers' welfare.
 

4.15 Some qualitative evidence can nevertheless be provided in
 
order to indicate the expected direction of the effects of dairy 
imports and import policy on domestic milk production. We caninfer some information from the development of ULB buying prices
for fresh milk. With priceL !.clinin, in real terms over the years, ULB's collections of fell from
fresh milk about 375,000
 
litres in 1972 to virtually zero in 1980 (see App. 8). The

reluctance on the part of ULB to offer competitive buying prices

for fresh milk has certainly been supported by the availability ofcheap, imported raw materials for reconstitution. Milk producers 
will have reacted to declining prices ,inreal terms) either by
reducing their production or by shifting to other market outlets 
or increased home consunption. Other marketing channels for fresh
milk are available but their capacities are limited. It can thus 
be argued that ULB's collection policy, which must be seen in acontext with its imports, has tended to impair domestic milk
 
supply.
 

4.16 The influence of dairy imports on the overall price level for
 
fresh milk and hence on producers' welfare could not be quantified

empirically. With 90% or more of Bamakos' dairy consumption
imported, one would nevertheless expect that prices for local

fresh milk would be higher if dairy imports were not available to 
consumers at all, or only in smaller quantities. Higher prices

would probably elicit a greater supply of milk. There is,

however, a caveat to this argunent. Firstly, prices for local

fresh milk are already about double those for imported dairy 
products. At the present consuner price 
of FCFA 225 - 250/1 only
a small group of high income consumers with a strong preference
for fresh milk can afford to buy it. It is unlikely that a

reduction of imports followed by even higher prices would 
substantially increase the deinand that appears on 
the market with

the necessary buying power. Producers' welfare would thus hardly
be changed by a change in import policy. Secondly, despite the

high consumer price level, only those few producers receive 
comparatively high prices, who can sell directly to consumers in
Bamako or who are mnenbers of Collaiba, the producers' marketing
cooperative, and can sell to ULB at a similarly attractive price.

For the majority of producers, the economics of producing milk at 
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current prices do not appear to be such as to stimulate further
 
investment (see von Massow and Kone, 1985). The conclusion is
 
that the constraints in the marketing system for fresh milk (see
 
Chapter One, para 1.17 f.) seem to affect milk production more
 
than dairy imports. An improvement of the marketing system for
 
local fresh milk appears to bear more potential for enhancing
 
producers' welfare than changes in dairy import policy.
 

4.17 In conclusion, we can distinguish two different effects and

their probable extent: first, dairy imports and import policy can
 
have direct effects on domestic producer prices. The little
 
evidence we could obtain suggests, however, that producer prices
 
for milk in the Bamako area would not be substantially higher if

imports were less. This hypothesis is based on the observation
 
that fresh milk and imported dairy products are markedly different
 
products and appear to be consumed by different income groups.
 
Second, dairy imports and import policy can have indirect effects
 
on domestic production. These occur through the activities of
 
dairy plants that can substitute between imports for
 
reconstitition and collection of local milk. In Mali, ULB has, in
 
the past, opted for imports and has neglected local supply. Petty

traders have profitted by way of large marketing margins whereas 
producers did not get the full benefit of the high consumer prices 
for fresh milk. 

Distributional aspects
 

4.18 The welfare considerations have been discussed on a general
 
level. It also is of interest to know how different consumer
 
groups - which can be classified according to their incomes - are
 
affected by government policy. Expectations should not be
 
entertained of obtaining empirical quantitative answers concerning
 
the distribution of welfare effects since the data needed for that
 
purpose are virtually non-existent in Mali. But some qualitative
 
assessments can be made.
 

4.19 The consumption of imported dairy products by different 
income groups has been estimated in Table 1 (Chapter One, para
1.10). According to this scheme the benefits as well as the losses 
to consumers (which have been presented in aggregate in Table 4)
would be borne by low and medium income earners in Bamako and in 
some areas where SOMIEX has retail shops. In detail, the benefits 
of ULB price setting exclusively accrue to consumers in Bamako. 
The net loss due to the policies affecting SOMIEX imports (dry and 
condensed milk) is shared by consumers in Bamako - with 60% 
according to our estimate - as well as in other areas. For 
consumers in areas which are to the north and east of Bamako, e.g. 
Mopti and Segou, the welfare calculation has to take into account
 
that transport costs are higher to these areas than to Bamako.
 
The comparable border price, which is the basis for the

calculation of consumers ' surplus, increases with increasing 
distance from the border. Welfare gains' for consumers of 
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condensed milk who are further north and east are thus higher than
 
those for consumers in Banako. The losses for consumers of dry
milk in these areas are reduced respectively and may even turn 
into welfare gains. 

4.20 Another important distributional aspect originates in the 
fact that, despite their high nutritional value, milk and dairy

products are not considered as the most basic foodstuff. The
 
poorest parts of the population mostly depend on grains and rice
 
rather than oi dairy products as their staple food. This is
 
certainly true for urban areas and for those areas, mainly in the
 
south and west of the country, where cropping rather than
 
livestock is the basis of subsistence. The implication for
 
calculations of the distribution of welfare gains or losses is
 
that the people at the bottom of the incone scale are not likely
 
to be at all affected by the Government's dairy import policy.
 
The concern of the Malian Government, and of many others
 
throughout Africa, that price rises for foodstuffs cause
 
particular hardship among the very poorest therefore needs careful
 
examination in the case of dairy products.
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CHAPTER FIVE: THE SPECIAL ROLE OF ULB IN DAIRY DEVELOPMENT
 

5.01 ULB's 
mandate reflects 
the ambivalence
Goverrnent's objectives of of the Malian
dairy policy. Its role 
 as a supplier
of cheap dairy products for consumers in Banako has been discussed
and we have provided some empirical evidence regarding the welfare
effects of ULB price setting. The 
other side of ULB's activities
concerns the support of dairy development in Mali. 
 In its present
organisational form, ULB can only fulfillarea. this role in the BamakoThe balance to be maintained between ULB's 
two - possibly
conflicting - functions is nowhere 
specified. We assume in the
following that both objectives are of equal importance, i.e. ULBmust give equal attention to producers' as to consumers' benefit.
 

5.02 The Malian strategy to promoLe dairy development includes ULBas a recipient of food aid.
dairy food aid are 
The revenues fron sales of processedto be used for development projects in thedairy sector. A similar 
strategy is being followed
African countries and it has in severalmost succesfully been inplemented inIndia. Its problems as well as 
 eventual successes can be
co:pared thuswith and studied on the basis of other countries'experience. The main instrument to develop dairy production aroundBamako is the provision of inputs. U[,B revenues support the Sotubadairy rensearch station (CRZ) 
which carries
improvement ouL research on theof the gernetic potential of the local herd. At a later 

stage, the station will distributethe an improved standard breed ­result of its research. The station has identified a standardbreed (50% Montbelliard, 25% Zebu Maure, 25% N'dama) but could notyet build up a sufficiently large herd for testing on station, let
alone for distribution of semen or breedingfarmers. The Sotuba station being 50 
stock to dairyover years old, ULB'sinvolvement (since 1978) does not seen 

recent 
to have had any measurable


effects. 

5.03 The following questions have to be answered concerning dairydevelopment in the Bamako area: 
 first, 
what is the potential for
increased dairy production, both at farm level and with regard toULB's collection and processing capacity; 
can
realised at an approp,'iate level the potential be 
can 

of overall economic costs; andit be realised while 
maintaining ULB's
Second, - financial viability?and if the answers 
to the first questions indicate such
a potential for 
 increased milk production ­of policy instrunents to stimulate 
what is the best set
 

the realisation
potential and role of thiswhat do dairy imports have to play in that
policy?
 

The potential for increased milk production
 

5.04 The potential for increased milk 
production in the Bamako
area must be assessed at two different levels. On the macro-level,
the economic costs of domestically producing milk must be compared
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with the price - undistorted by Government policy - at which milk
 
produced in other countries can reach the consumer in Bamako. 
On
the micro-level, the technical conditions for and profitability of
 
increasing milk production must be assessed. Sumnarising the
discussion of comparative advantage in the previous chapters,

further support for increased domestic dairy production cannot be

ruled out from a macro-economic point of view. This conclusion
 
becomes stronger if one believes that intensified dairy production

implies positive spillover effects on smallholder agriculture in
 
general.
 

5.05 The question now is whether there is sufficient potential for
 
increased production. The evidence given in Chapter One (para

1.04 f.) is not sufficient to quantify the potential for increased
 
milk production in the Bamako area. The results of von Massow and

Kone (1985) 
indicate that milk production in the traditional
 
system presently yields positive rates of return. The 
profits,

however, are, in most herds, not sufficient to accumulate enough

capital for additional investment. The other major constraints to

increased milk production and supply to Banako appear to be the
 
availability of Peed complements, an effective extension service,

and the marketing possibilities. Experience in other countries,
 
particularly in India, has shown how important an efficient

marketing 
 system is in stimulating milk production. The most
 
important criteria of efficiency are frequency of collection,

reliability of services 
and prices offered (see also Mbogoh,

1984). In the present marketing system, there are major

shortcomings with regard to all three efficiency criteria. We
 
thus cannot finally decide - on the micro-level as well as or. the

macro-level - whether there is a potential for 
 increased dairy

production. But we have strong evidence that there is.
 

ULB's options and financial situation
 

5.06 ULB is supposed to play a key role in the realisation of any
dairy production potential in the Bamnako area. Its collection
 
centres, however, are currently utilised far below their
capacities. Instead petty traders and the producers themselves
 
supply milk directly to Bamako. Differences in effective

farm-gate prices, i.e. FCFA 150(FM 300) per litre from petty

traders as against FCFA 110 (FM 220) from ULB collection centres
 
(1984/35), and the fact that ULB collects milk in the rainy season
 
only, can explain this situation (see von Massow and Kone, 1985).

But petty trade and direct marketing can provide neither the
 
capacity nor the service and reliability needed for a substantial
 
increase in mili: sales and production. The recent coming together

of (potentially) large-scale dairy producers within Collaiba

(Collective Laitiere de Bamako) demonstrates producers' need for
 
beter outlets. 
One of Collaiba's major objectives is to ensure an

efficient market outlet for milk. Quantities of 200, and
 
potentially much more, litres 
per day per producer can not

economically be handled by petty traders or through direct sales
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to consumers. The other two major constraints, i.e. feed 
availability and extension service, become less restrictive once 
an efficient marketing system provides for a sufficient flow of 
cash from milk sales. It would nevertheless be desirable to study 
in detail the markets for feed supplements in Mali. 

5.07 The potential for expanding ULP's activities in marketing and
 
processing fresh milk needs to be assessed in technical as well as
 
in economic terms. ULB can, through pasteurising it, turn raw
 
milk into a higher valued product. ULB's retailing system can
 
meet a bigger demand for milk and milk products than the petty 
traders can. The annual processing capacity of 7 to 8 million 
litres is sufficient for the years to come. The economic question
 
is, at what prices ULB could offer to buy raw milk and still be
 
financially viable. The collection centres - at present levels of 
throughput - operate well below capacity. Total collection costs
 
(for mid 1983) per litre of milk collected are given at FM 130 
(FCFA 65) up to and including delivery at ULB's factory-gate for 
Bankoumana and at FM 96 (FCFA 118) for Dialakoroba (ULB personal 
information; the costs apply for the rainy season only). In order 
to compare these costs with those of petty traders, ULB processing 
costs of about FCFA 50/1 (see Table 5) have to be added. It 
emerges that ULB, at a margin between producer and consumer prices 
of FCFA 100-111-, cannot coiipete with petty traders whose marketing 
margin (in the rainy sea:;on) is FCFA 50-75 per litre (see the 
calculation in App. 7). ULB's actual collection costs, however, 
include a high ratio of fixed costs. Costs per litre would be 
about half their ratio present level if the collection centres 
could fully use their facilities (see also FAO, 1983, p. 21). 

5.08 Given the econonic feasibility for ULB to increase its 
collection efforts on the local market, the question still arises 
as to why it should be encouraged to do so. The arguments in 
favour of ULB's stronger involvement in local milk trade are, 
first, its higher collection capacity in comparison to direct 
sales and petty trade. Second, consumiers can be provided with a 
more hygienic product, the quality of which can easily be 
controlled. Producers will in the long run benefit from this 
control since a higher price can be demnanded for a qualitatively 
homogenous product. Eventually, ULB could introduce a price 
differentiation according to different quality standards. 

5.09 Turning to ULB's financial situation we shall now assess how
 
'JLBcan best follow its objectives of giving equal benefit to
 
producers and consumers. ULB must continue to generate revenues 
fron the reconstitution of food aid. On the other hand, ULB must 
increase its collection efforts in order to provide an efficient
 
market outlet to more producers and thereby to contribute directly 
to dairy developnent. The collection of local milk may initially 
incur financial le:;ses while reconstituting food aid yields 
profits. That means, the collection activities may have to be
 
subsidised with the revenues from food aid until the producers
 
have responded to the better service by increasing their output to
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the point where economies of 
scale reduce ULB's collection costs.
The task is to find out 
a financially 
feasible combination
collection and reconstitution for ULB. The food aid 
of
 

is bought
from the Government at FCFA 95 (FM 190) per kg skimand FCFA 235 (FM 470) per kg 
milk powder


butter-oil. ULB received 600 t of
skim milk powder and 200 t butter-oil per year in the recent past,
which is equivalent to roughly 6 million 
 litres of reconstituted
 
milk (this and all following information stems from ULB, personal
information). ULB's 
 total production has 
 gone up to 6.9 million
litres in 1983. 
The monthly highest of 675,000 litres indicates a
feasible annual output 
of up to 8 million litres. Table 5 gives
ULB's financial situation for different 
combinations of fresh and
reconstituted milk at output levels of 7, 7.5 and 8 million litres
 
per year:
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Table 5: ULB's financial situation at different levels of fresh
 
milk intake and total output
 

Total output 

- from 
a) food aid 

b) local collections 

c) commercial imports 


Costs of raw material
 
- consisting of
 
a) food aid 

b) local collections 1/

c) commercial imports--

Operating costs
 
- fixed costs 

- variable costs 

- packing materials 


Retail price
 
- reconstituted milk 

- local fresh milk 


million litres---------­

7.0 7.5 
 8.0
 

6.0 6.0 6.0
 
0.2 0.5 1.0 1.5
 
0.8 1.0 0.5 0.5
 

FCFA per litre output-------------­

20 20 20 20
 
175 175 175 175
 
75 75 75 75
 

29 27 27 25
 
5. 5 5 5
 

15 15 15 15
 

110 110 110 110
 
225 225 225 225
 

Net revenue for ULB
 
- total (million FCFA) 235 248 255 
 273
 
- per litre output (FCFA) 34 33 34 34
 

Dairy development fund (30% of total net revenue 2/
 

(million FCFA) 71 74 77 82
 

1/ Collection cost included
 
27 The 30% of total net revenues is based on a tax rate of 50%,


i.e. the rate which is applicable in the long run (see Chapter

Two, para 2.14). For further explanations see text.
 

Source: Own calculation based on ULB, personal information
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5.10 ULB has to calculate with different cost levels 
 for its raw
product. They ae 
FCFA 20 per litre of output for the 6 million
litres which stev fron food aid; 
FCFA 75 for commercial imports of
 
skim milk powder and butter-oil; and FCFA 175 
 for collections of
fresh milk. 
The costs of FCFA 175, free factory-gate ULB, include
 
a producer price of 
FCFA 125 and collection costs of FCFA 50 per
litre. Collection costs are assuned 
 to be half their present

level, reflecting bith the economies 
of scale discussed above and
the contribution of Collaiba milk which is delivered free factory.

The quantities collected locally are 
 assumed to range between 0.2and 1.5 million litres per year. The argument behind such a wide 
range is to show that 
even at a level of fresh milk intake far
beyond present collections, there is a profit for ULB and thus 
sone funds to spend for dairy development. The isolatedcalculation for local milk just about 
 breaks even at the prices

and costs assumed in Table 5. At 
present, however, Collaiba
producers receive more 
than FCFA 175/1 and the cost per litre of

fresh milk from the collection centres is higher due to a low
intake 
 UUD would thus initially have to subsidise the collection
 
of fr(-.:h milk.
 

5.11 On the retail side, ULB needs 
 to exploit different demand

potentials for its products 
by charging differential prices in
future. 
 In Table 5, the price for reconstituted milk has been

asszed at its present level 
 of FCFA 110/1 while the price for
local milk has been set equal to present market prices of between 
FCFA 200 and 250/1. ULB's contribution to dairy development - inaddition to an improved service on the marketing side - anounts to
about FCFA 75 million, calculated as 30% 
 of total net revenues
(see Chapter 
Two, para 2.14). The Malian Government, together

with the EC as the donor of 
the food aid, may decide, however, to
add to this the 'fonds de contrL-partie', i.e. ULB's payments to

the Government which in the 
 past have been paid into a drought
relief fund but which becYne available for reallocation in 1986
(see para 2.13). The fonds amounts to another FCFA 104 million
 
for 600 t of skim milk powder and 200 t of butter-oil.
 

Instruments to stimulate dairy development
 

5.12 We have discussed the economic background for milk production
in the 
 Bamako area and for ULB's marketing and processing

activities. Increasing milk production appears feasible 
 both in
terms of overall economic welfare and 
 of the revenues on the farm
level. The actual production potential, 
however, is difficult to
quantify. 
 ULB can pay higher prices to producers, extend its

collection activities 
and would still be able to contribute
financially to new investmnt in dairy development projects. 
What
 
are the implications of these results for dairy policy in Mali and
how can ULB revise its activities in order to 
be more successful
 
in stimulating local dairy production?
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5.13 The calculation of ULB's revenues in Table 5 is based on an
average producer price or FCFA 150 
 per litre. ULB presently pays
FCFA 110 at the collection centres while petty 
 traders appear to
offer up 
to FCFA 150, depending on the season. 
The increase in
buying prices to FCFA 150 would put ULB in a more competitive
position. In addition to that, a premium for bulk 
deliveries
similar to that for Collaiba and/or for milk which is delivered ata constant high quality could be paid to all producers. The ideaof contracts between ULB and producers, who receive inputs formilk production commitand themselves to a certain delivery offresh milk in return, will become attractive for producers ifULB's prices are competitive. ULB, in theory, already pursues
such a strategy, but in practice producers are not willing tocooperate unless 
they receive competitive prices and 
 a reliable
service. 
 ULB's role isto provide inputs for increased dairy
production and an 
 attractive 
market outlet simultaneously. A
further instr-um-ent to stimulate dairy development from the demandside is the differentiation of retail prices. ULB looses by simplymixing fresh milk from local producers with reconstituted milk andselling it at one uniform price, i.e. FCFA 110 per litre as atpresent. A better strategy

division of the consumer 
is to make use of the potential

market into buyers of cheap reconstituted
milk and buyers of more expensive, pasteurised fresh milk. Such a
differentiation 
of retail 
 prices has been assumed in the
calculation 
in Table 5. Prices could be 
varied seasonally in
order to take into account the fluctuations of denand and supply.
 
5.14 Increased efforts 
in providing an efficient
processing and retail milk collection
system will alleviate some of 
the
constraints to dairy development identified by von Massow and Kone
(1935). Provision of feed supplenents and 
 general extension
service appear to be most urgently needed. There is 
some argument
for ULB to provide at 
 least some of these services since the
collection centres 
and their staff are 
so far lying idle in the
dry season. Further investigations are 
needed, hcwever, in order
to determine what is the best way of providing inputs

sustained dairy development around Bamako. 

for
 

5.15 Two basic instruments of dairy policy to be 
executed by ULB
have been discussed: producer prices can 
be differentiated by
quantities delivered and/or by quality control and may, initially,
be subsidised; 
 retail prices can be different for reconstituted
and for fresh milk and may also be subsidised. We have shown that
by using the benefits from food aid 
ULB can fulfill its role in
favour of producers as well as of consumers. The Government needs
to decide on an intensified scheme for the provision of inputs formilk production. At present, consumer 
prices for milk are
subsidised. 
 It must be decided at which level ULB retail prices
should be fixed in the future. There is noeconomic answer to this question since any subsidy
straightforward 

to consumerscan only be justified by political objectives. The levelsubsidy accordingly ofrequires a political decision. Any furtherlowering of consumer prices, however, cuts on fundsback the that 
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are available for dairy development. The Government must thusstrike the balance between consumers' and producers' benefits.
far, hardly anything has been So
achieved by the 
instruments which
are aimed 
 towards increasing production. The intended provision
of inputs has not yet 
shown - and could 
 not at the present ULB
pricing policy 
- any success.
be completed by 

It needs to be reinforced and must
an increase in ULB collection prices 
and by more
competitive collection activities in general.
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CHAPTER SIX: SUMMARY AND CONCLUSIONS 

6.01 Imports of dairy products into Mali are not yet of a size to
 
cause special concern, but it is obvious that domestic supply will
 
not be able to meet the ever growing demand for milk and dairy
products, particularly in Bamako, unless more effort is put into 
dairy development. This report has discussed the economic
relationship between dairy imports and milk production for the 
area around Ba'aiako where the deficit in supply and the importance
of imports are most striking. The emphasis in the report is on 
the macro- rather than on the micro-econonic aspects of dairy
imports and dairy development. Government policies and their 
effects on dairy imports and dairy development are accordingly the 
main focus of the analysis. 

6.02 Tile discussion of milk production, consumpt.on and trade has
 
shown that doiry imports and import policy have only regional

importance in M.li. The potential for increased production in the
 
BDmako area coul.d not rinally be quantified but some further
re:earch concerning the econcynics of producing milk has been
 
started and socao preliminary results (von Hassow and Kone, 1935)

have been included in this paper. It is evident that several milk
 
producers depend on petty tr;aclers for their only market outlet,

particularly in the dry season. The Union LaitLere de Ilamako 
(ULB) , through twi collection centres, only collects milk in tilerainy season, and oni.y recently have the prices to producers
become more co:petitive. The well-known problems of milk
marketing, i.e. the handling of a liquid and highly perishable

product, which for its sales value is 
 strongly dependent on tileconsuners' assc:;smemt of quality, are prevalent also in the area 
around Bamako. The present marketing systen does not provide for 
sufficient service to either producer's or consumers. Hence the 
potential role of a better equipped agency like ULB needs further 
attention. The comparative performance of petty traders and ULB
in terms of cost efficiency, service and handling capacities is acritical issue for further recomendations. The observations at 
hand, concerning trade margins for fresh milk sold directly to 
consumers in Bamako, suggest that there is some room for ULB to 
improve substantially its collection and marketing efforts. 

6.03 Dairy imports fill the gap between domestic supply and
demand. In Mali, they partly come in as food aid for industrial 
reconstitution. The 
Government interferes with these and other
 
imports by way of a dairy import policy which is analysed on the
assumption that it pursues two main objectives: first, to provide 
consumers with dairy products at "reasonable prices" and second,
to stimulate an increase in local milk production. The generation
of revenues for the national budget can be assuned as a thirdobjective although it does not explicitly appear in official 
statements. 
 None of the three objectives has further, been
specified or even been defined in quantitative terms by the 
Government. The respective instruments in pursuit of these 

http:consumpt.on
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objectives turn out mostly to 
 be well conceived. 
The legislation
concerning imports 
of the parastatal 
SOMIEX, however, and ULB's
role in dairy development appear to 
involve inconsistencies.
 

6.04 The combination 
fixing in its 

of the SOMIEX monopoly and retail price
present forin 
cannot be justified on economic
grounds. Only under very special assu:nptions is there a needmaintain the toSOMIEX monopoly. Even then, it would have to beconfined to imports destined for those parts of the countryare closer to the import ports than Baako. 
which 

JlRB's role of servingboth ctnsUners' and producers' needs is economically feasiblelong as food asaid is included. The present practice, howevei., onlybenefits conS-'u;ners and neglects the producers' interests. Thenecessary changes in ULB's policy are discussed below. 
6.05 The study provides an analysis
Mali of dairy import policies inand assesses their effects on the developmentimports. of dairyImport policies can reinforce or offset trendsdomestic demand inand supply. In the analysis, different approacheshave been used in order to evaluate dairy import policyFirstly, so.e xog'nous factors on the 

in Mali. 
dc nand side and clhanges inproduction, if also taken as exogenous,

developnent of dairy 
can partly explain theinpor'ts. The residual change in imports isattributed to import policy among otherthe things. By that measure,effects of Govermnent policy in Mali have been to curb dairyimports slightly. Secondly, m-jre detailed analysis revealsretail prices for thatdairy products as fixed by the Government havein general followed world market trends. Absolute prices fordifferent dairy products, however, diverge at different levelsfrom international prices. At the retail level, condensedreconstituted andmilk are subsidised, whereas canned dry milk istaxed in co:parison to intern-tional prices. SONIEX seems
handled th,. import monopoly to have
for dry and condensed milk in cans .soas to follow the overall developtlent of demand, i.e. changes in


population and incores.
 

6.06 By influencing the prices and quantities of imported dairy
products the Governrnent 
also affectsof different the allocation of consmxnptiondairy products. Gomparative prices at the retaillevel favour the cansurnption of canned dry milk over
dairy products, including local fresh 
that of other
 

free 
milk. In comparison to a
trade situation ,4ithjut Government interference,
Bamako have lost, oonsuners innowever, through the price setting for dry milk.They have benefitted fra the consumptionreconstituted mili:. The total 

of condensed andchange in constiners' welfare due tothe distortion 
o' dairy prices fron 
 world market levels has not
been droaatic throughout the seventies. The Government hasachieved its over:il objective, to benefit 
not 

consuners through dairy
import policy, *a:zpite the resources used for it. 
 Subsidisingconsurner prices far dairy 
products can,
justifiel by in any case, not bethe argument of c:ring for the very poorest, sincethe real poor cat, hardly afford to buy inilk at present prices.Other argulents re thus needed to justify why prices for dairyproducts should not be allowed to move freely.
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6.07 The quantification of the effects of dairy import policy on 
producers leaves us with a severe data problem. There is no
 
information about changes in the production and supply of locally
 
produced milk. The little evidence we have about the influence of 
dairy imports on market prices for fresh milk in Bamako suggests 
that producer prices would not increase substantially if dairy

imports were less. There is no doubt, however, that ULB does not 
fulfill the role it could play in providing producers with an 
improved outlet for their milk. The present neglect of collection
 
efforts appears to be facilitated by the availability of food aid.
 
There is no valid economic argunent why ULB should not expand its 
collection activities and raise the buying price to produuers.
The calculation of actual prices and costs of ULB activities shows
 
that the revenues fron food aid are sufficient both to provide
 
consumers with comparatively cheap milk and to pay remunerative 
prices to producers. There is even rocn to improve the provision
of inputs to producers or to continue with the cross-bred project 
at the Sotuba research station. Nevertheless, more information is 
needed concerning the potential for milk production and the
 
efficiency of the internal dairy marketing system. Such
 
information would greatly inprove the basis for policy decisions. 

6.08 The Malian Goverrunent, in conclusion, has designed

instrumnents of dairy policy which have a potential for success on
 
the producers' more than on the consuners' side. As concerns the 
consumers, the total effects appear to be rather close to what
 
would be expected in a situation without any Government 
interference. The SOMIEX import monopoly can hardly be justified 
on economic grounds. On the production side, the creation and
operation of UJLB presents a difficult, but feasible policy. If 
ULB's activities are to be :successful, however, the present policy
must change on both the consumers' and the producers' side. Much 
more empha:,is must be put on producer prices and collection 
services in addition to aiming at input provision. A more
 
detailed analysis o ULB's economic and financial situation is
 
required in order to design the details of its policy. The 
assessinent of present and future activities of this key
institution in Malian dairy development must be given highest 
priority. 
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Appendix 1: 	Factors to convert different dairy products into whole
 
liquid milk equivalents (LME)
 

Co!=odity 	 Conversion Factor
 

Fresh milk 	 1.0 

7.6Dry milk (skim or whole) 

Milk, 	 condensed or evaporated 2.0 

Cheese and curd 	 4.4 

Butter 	 6.6
 

Butter-oil 	 8.0
 

Other dairy 	products 2.0
 

Note: 	The conversion reflects technical ratios between the 
different products. For example, 1 kg of dry milk equals 
7.6 kg of whole liquid milk. The process of industrial
 
reconstitution is calculated as 9.5 kg dry skim milk (9.5 *
 
7.6 = 72 LME) plus 3.5 kg butter-oil (3.5 * 8 = 28 LME) plus 
water equals 100 1 of milk (72 LME + 28 LME = 100 LME) at 
3.5% fat content. 

Source: FAO, 1978 a.
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Apen ,x2: Estimated supply of cow's milk in the area around
 
Banako, 1982/83
 

1) Number of bovine animals 

- "cercle de Kati" 122,000 head 
- "district de Bamako" 15,000 head 

total 137,000 head 

1/ 2/
 
OMBEVI von Massow/Kone­

2) Reproductive females (>4 years)
 
-as % of total herd 38% 41%
 
-total number 
 52,060 56,170 head
 

3) Fertility (i.e. females actually in reproduction)
 
-as % of breeding females 65% 
 41%
 
-total number 
 33,839 23,030 head
 

4) Average annual milk yield 3/
 
-daily yield per productiv7-female 1.5 
 0.83 litres
 
-total yield for Bamako area 
 = 10,659 4,014 tons 

5) Milk marketed per year

-marketed as % of yield 
 45% 56%
 
-total quantity 4,797 2,248 
 tons
 

1/ OMBEVI, 1983 a and b
 
7v von Massow and Kone, 1985
 
Y/ milk yield = offtake for human use, i.e. excludes milk consumed
 

by calves. A 210-day lactation period is assumed.
 

Note: 	All these paraneters can be challenged from various angles.

The differences between the OMBEVI figures and those by von

Massow and Kone denonstrate the point although the latter
 
are not statistically representative. To briefly discuss
 
some issues: 
 official herd nunbers are generally considered
 
to be too low because there are many reasons (tax etc.) for
 
owners to hide 
their real numbers. On the other hand, the
 
area around Banako is relatively well monitored. Average

daily 	milk yields 
per cow of 1.5 litres must be considered
 
the upper limit for traditional herds. It can be argued,

however, that there are certain herds in the area which have
 
much higher average yields. The OMBEVI rate of

commercialisation of 45% 
 is a conservative estimate as the
 
figure of von Massow and Kone 
shows. For further
 
explanation see the text Chapter One, para 1.04 f..
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Appendix 3: Basic figures on Mali and the Malian dairy sector, 
1968-83 

Year Population 
Hunan Cattle 

Cow milk 
production 

Dairy 
imports 

Dairy 
consumption 

total per caput total per caput 

L'000 hd] ['000 hd] [1000 t] [kg) [t ME] [kg) 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

4,830 
4,930 
5,050 
5,140 
5,260 
5,380 
5,660 
6,070 
6,230 
6,390 
6,560 
6,730 
6,910 
7,160 
7,350 
7,540 

5,067 
5,310 
5,510 
4,040 
5,000 
4,750 
3,700 
3,886 
4,080 
4,076 
4,263 
4,342 
4,960 
5,134 
5,134 
5,134 

101 
105 
108 
105 
63 
52 
55 
65 
68 
80 
84 
85 
88 

102 
107 
107 

21 
21 
21 
20 
12 
10 
10 
11 
11 
13 
13 
13 
13 
14 
15 
14 

838 
1,112 
2,848 
2,648 

15,640 
35,987 
53,695 
54,889 
30,651 
32,960 
32,941 
26,936 
21,824 
27,751 
29,400 
27,122 

21 
22 
22 
21 
15 
16 
19 
20 
16 
18 
18 
17 
16 
18 
19 
18 

Total dairy imports are calculatel from Appenaiz : znd 5 

Source: FAO Production Yeabooks; Annuaire Statistique, Mail 
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A2pend.x4: Coimnercial dairy imports into Mali, 1968-1983 

Year Milk, condensed Skimmed milk Fresh milk
and evaporated powder 

It] c$/t] [t ($/t] It] [/t 
1968 
1969 
1970 
1971 
1972 
1973 
19711 
1975 
1976 
1977 

276 
353 

1108 
1000 
937 
1160 
5510 
2927 
1500 
1200 

533 
864 
448 
450 
835 
1038 
983 
1060 
733 
750 

0 
0 
0 
0 

700 
2000 
2500 
3500 
3500 
3000 

0 
0 
0 
0 

1000 
950 
960 
857 
943 
833 

40 
58 
42 
'15 
32 
54j 
16 
38 
19 
18 

875 
586 
571 
556 
1000 
1110 
1638 
1158 
1579 
1833 

1978 
1979 

322 
1300 

932 
962 

2300 
2000 

1391 
1000 

1014 
20 

1144 
2500 

1980 
1981 
1982 
1983 

500 
1400 
1000 
700 

1000 
929 
800 
786 

1700 
1600 
2100 
2000 

1294 
1313 
1143 
1100 

20 
50 

100 
200 

2500 
2200 
2000 
1900 

Year Butter Cheese and Total dairy 1/ 

Curd products (LMET 

[t] [$/t] It] [$/t] t ME] [S/t ME] 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

36 
52 
88 
90 
90 
69 
92 
199 
119 
110 
1149 
220 
250 
230 
380 
150 

639 
673 
693 
778 
778 
1203 
1120 
1402 
1126 
1709 
2148 
2000 
2200 
2478 
2500 
2333 

2 
1 
2 
2 

50 
45 
30 
28 
56 
31 
211 
50 
60 
140 
20 
30 

1300 
1325 
1350 
11100 
11100 
1267 
2300 
2536 
2089 
3258 
11708 
3600 
3333 
3500 
3250 
3000 

838 
1,112 
2,848 
2,618 
8,040 
18,827 
30,775 
33,929 
30,651 
26,080 
19,317 
19,192 
15,8514 
16,704 
20,656 
17,922 

248 
338 
205 
207 
206 
192 
260 
191 
153 
143 
210 
201 
221 
253 
214 
199 

I/ for' the conversion into LME see Appendix 1 

Source: FAO Trade Yearbooks 



--------------------------------------------------------

Appendix 5: Dairy food aid into Mali, 1968-83 

Year Skimmed milk 
powder 

Butter-oil Total dairy 1/ 
food aid (LMET 

It] [t) [t LMEI 

1968 
1969 

0 
0 

0 
0 

0 
0 

1970 
1971 
1972 

0 
0 

1000 

0 
0 
0 

0 
0 

7600 
1973 2100 150 17160 
1974 2700 300 22920 
1975 2600 150 20960 
1976 
1977 

0 
800 

0 
100 

0 
6880 

1978 
1979 

1740 
869 

50 
105 

13624 
7444 

1980 575 200 5970 
1981 
1982 
1983 

1243 
940 
1000 

200 
200 
200 

11047 
8744 
9200 

I/for the conversion into LME see Appendix 1 

Source: FAO, 1984 
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Appendix 6: Formula to identify price and volune effects as causes
 
for increased import values
 

q *(p p ) 
0 1 0 

p* 
1 

- -----
q - p* q 

1 0 0 

the effect 
(p-effect) 

due to mere price increases 

p *(q -q ) 
0 1 0 

= the effect due to mere volume increasesp* q - p * q (v-effect)
1 1 0 0 

Sp - p )*( q - q)
1 0 1 0 

the effect due to the combined impact ofp * q - p * q price and volume increases
1 1 0 0 (P/v-effect) 

with p = price of imports, q = quantity of imports, and subscripts
'0' and 'I'denoting the beginning and end of the period 

Graph 

P 

I I 

p-effect p/v-effect
 

p"r 

01 
v-effect I 

I I 

q q0 1
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Appendix 7: An exanplary calculation of the profit of trading milk
 
into Banako, 1984/85
 

Revenues 


Milk sales 

Sales price 


Total revenues 


Costs
 

Milk purchase 

Buying price

Total milk value 


Fuel (FCFA 290/1) 


[l/day] 

[FCFA/1] 


[FCFA/day] 


[l/day] 

[FCFA/1] 


[FCFA/day] 


[l/day] 


25 cc motorbike "Mobylette"

* buying price 


dry season 


20 

225 


4,500 


20 

200 


4,000 


2 


209,000
 
* sales price (after 2 years) 100,000
 

- depreciation 

- tyres 
- miscellaneous (repairs etc.) 

tot ear 

rainy season [FCFA] 

120
 
200
 

24,000 + 4,545,000
 

120 
150 

18,000 - 3,5110,000 

4 - 295,800 

54,500
 

19,000
 
6,500 - 80,000
 

Firewood (25 horsecart loads at FCFA 1,000/cart) - 25,000 

Other material 
- boiling pots (depreciated 10 years) 
- transport containers 
- miscellaneous (soap etc.) 

2,500 
12,000 
21,000 - 35,500 

Contingencies, losses etc. - 23,700 

Total costs - 14,000,000 

Net profit 
 + 545,000 

1/ FCFA 1,000 - $ US 2.10 

Source: see text Chapter One, para 1.18 
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Appendix 8: Collections, imports and production of ULB, 1970-1983
 

Year 	 Collections of Production from Total 
locally produced imported raw production 
milk materials 

['000 1] [%] ['000 1) r%] ['000 1) 

1970 60.9 9.2 598.2 90.8 659.1
 
1971 314.4 35.3 576.3 614.7 890.7 
1972 375.8 28.0 968.7 72.0 13414.5 
1973 1118.6 8.11 1626.4 91.6 1775.0 
1974 291.1 12.1 2122.2 87.9 21113.3 
1975 331.9 12.9 2247.4 87.1 2579.3 
1976 218.2 6.1 33611.5 93.9 3582.7 
1977 68.9 1.7 3992.9 98.3 4061.8 
1978 83.5 2.0 111941.7 98.0 4278.2 
1979 61.6 1.8 31137.1 98.2 3498.7 
1980 1.2 0.0 3840.6 100.0 38111.8 
1981 0.5 0.0 11779.11 100.0 1779.9 
1982 60.6 1.1 5572.7 98.9 5633.3 
1983 1.0 0.0 6881.1 100.0 6882.1 

Source: 	ULB, personal information
 

http:11779.11
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Appendix 9: Basic data for a regression analysis of dairy
 
consumption in Banako, 1972-1983 

Year SMIG 
index 1/ 
(real)-

1972 103.1 
1973 136.1 
1974 170.5 
1975 198.0 
1976 201.6 
1977 161.2 
1978 124.1 
1979 132.5 
1980 112.8 
1981 100.11 
1982 96.6 
19B3 86.9 

border 
price for 
cond. milk 

[FM/kg] 

1972 421.70 
1973 462.33 
1974 472.81 
1975 4541.36 
1976 350.34 
1977 368.51 
1978 420.59 
1979 409.28 
1980 422.66 
1981 504.87 
1982 522.87 
1983 600.00 

Price 

index 2/ 
(real)-

100.0 

89.1 

97.5 

119.3 

106.7 

86.2 

68.8 

73.2 

61.1 

63.6 

77.6 

77.0 


retail 

price for 

cond. milk 


[FM/kg] 

168 

185 

200 

275 

275 

275 

275 

275 

275 

375 

500 

440 


1/ base year 1967 = 100
 

2/ includes the prices for dry, 

Border 

price for 
dry milk 

.[FM/kg] 

504.43 

423.13 

461.75 

367.34 

450.72 

409.29 

627.73 

425.115 

546.84 

713.56 

747.05 

857.25 


retail 

price for 

ULB milk 


[FM/kg) 


140 

140 

140 

140 

140 

140 

180 

180 

180 

180 

260 

260 

condensed and ULB 

Retail
 
price for 
dry milk 

[FM/kg] 

504
 
423
 
477
 
670
 
670
 
670
 
670
 
670
 
670
 
750
 
870
 
990
 

dairy
 
consuption
 
per caput
 

[FM/kg] 

16.4
 
27.5
 
37.6
 
4o.3
 
36.8
 
31.8
 
24.6
 
23.0
 
19.8
 
21.0
 
25.1
 
25.6
 

milk and for 
butter, each weighted with their respective shares in total

dairy consumption in Bainako (base year 1972 = 100) 

Source: Annuaire Statistique and Table 1, Chapter One, para 1.16 
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Appendix 10: Consumption of dairy products and effects of dairyimport policy in Mali - regression results, 1972-1983 

Per caput consumption of dairy products in Bamnako (log-linear) 

mean regression

coefficient
 

Depcndent variable:
 

-	 consumption per caput 0.5441 
 -

Explanatory variables:
 

-	 price index (real) 1.9206 + 0.97110 *** -	 SMIG index (real) 2.1151-	 drought dunmy 1973-74 + 0.4400 * 
0.1667 + 0.1267 *** -	 time trend 0.7234 + 0.2964 *
 

Constant: - 2.4926
 

2 
R = .97 Durbin-Watson 2.22 

Transmission elasticities, dairy imports (linear)
 

mean regression
coefficient
 

Dependent variable:
 

- SOMIEX price dry milk 
 669.5000 
 -

Explanatory variables:
 

- import price 
 544.5457 
 .5790 ***
 
- drought dummy 1972-74 
 .2500 - 205.7911 * *
 

Constant: 1405.6449
 

2 
R = .89 Durbin-Watson 1.80
 

* 	 significant at the 1% level 

**significant at the %L level 



A2pendix 10 (contd.)
 

mean regression 
cociTicient 

Dependent variable: 

- SO4IEX price condensed milk 293.1667 -

Explanatory variables: 

- inport price 1150.3560 .9066 ** 
- drought duamy 1972-741 .2500 - 1116.8333 ** 

Constant: - 78.8894 

2 
R = .83 Durbin-Watson 2.36 

Dependent variable:
 

- ULB price 173.3333 -

Explanatory variables: 

- bmport price milk powder 5411.5157 .1487 ** 
- time trend 1977.5000 5.6371 * 

Constant: - 11055.0944 

2 
R = .85 Durbin-Watson 2.111 

*** significant at the 1% level 

* significant at the 5% level
 

All calculations were done on a HP 150 Micro-Computer using the
 
Micro-Stat Regression Package
 


