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INTROI)UCTION 

i'crinis of Reference 

The objective of this report -s to update the Cereals Market Reform proicct's 
understanding of the livestock sector and its use of cereals and cereal forages, and to examine 
policy issues that derive from livestock use of cereals feeds. This objcctive comprises several 
specific tasks: 

- identify trends in livestock feed uise: 
- assess current licalt1i of feed sector: its competitiveness, and reliance on 

iIcrat ion al markets for prim,'y fccd inpnls; 
- evaluate the impact of cereals market policies on the Iced industry and the 

livestock sector; 
- identify areas for further applied reearch in the area. 

This report is the product of a two ani a half week mission between September 27 and 
October 14, 1992. It makes use of recent research and reports on the issues defined above, as 
well as a number of interviews conducted with actors in the poultry, feed, and cereal marketing 
sectors, and in the government. 

Orgnization 

The report provides first an overview otl imporlant tIrels in Ilie livestock and feed 
sectors, with particular cmphasis on cereal feed (Icniad Ily the livestock sector. A second 
seclion reviews cereals inarketing policy and m:nrkct bci,avior for cereal products that are 
imlportalt to livestock. A third section examineslilthe implct ot' Ihese policies ol the feed and 
poultry ildustrics. A fourth section exaii'les cereal use and the impact (of ccrc,,I policies in 
rum ilants livestock systelms. Finoally, con.hIsi(Is and recominm tlaliols are made coilcerning 
cereals marketing policy and areas where furtlhcr research or analysis s2ems warranted. 

OVERVIEW OF LIVESTOCK AND FEEt) SECTOR RELATIONSIIIIS AND TRENI)S 

The use of cereals by the liveioc!t sector 

Global estimates of tie use of cereals inthe livestock sector were made in 1985 as part 
of a national accounts exercise. The results of this exercise reported in Table I suggest that on 
average about 50% of laize colsulmiption, 40% of barley consulllption, 20% of sorghum 



consumption, and almost 90% Of Oat Coiisuplion is used for animal Ieed(s by the livestock 
sector. As a ratio of donestic production, these percentagcs are similar for barley, sorghum,
and oats, because trade in these products is negligible. For maize, on the other hand, imports
supply about a fifth of total demand, and thvivoluiic required for animal consumplion alone is
close to 90% of total )roduction. Maize is also unique among thie cereals in that the share of 
maize cqnsumed by livestock has increased dramalically over lhe past decade, while for the other 
cereals the share consummed by animals has remainedl neatly conslat. 

Table I

AVERAGE SIIARE OF CEItEAIS USEI) FOR ANIMAL CONSUMIION
 

IARILIEY N AtZIA_ ATS SOR.GIM 
1. or: , f)t. % M: 7 mr (wFr - %OF T,M)F

SUI'ILY ITR(i)'N SPl'l'i.Y 111Mi)N SIIiILY tPI ))'N SilLY R I)'N 

1969-79 42% 13% 20% 23% 84% 84% 25 25% 

1980-85 '10% 43 % 48% 8 % 87% 88% 22% 25% 

Source: See Annex Table I Fbr hend siallisfics 'loni which ih:'c are dt-livt d. 

An estimation of the allocation of feed creiejs wilhin the livestock sector is provided by
Table 2. It iilustrales the overwleluing use of mai, in tie poullry sector and, inversely, the
overwhel ming use of barley in rulminant systems and fur ttactioi aninials. Though not illustrated
in ihe table, oats are use(i in a simihlr mainer to barley, whereas sorghunlm is primarily a 
substitute for maize in the poultry idustry. 

Tabhl 2
DISA(;(;REiGAuION OF FEED USE BYI IVESTOC(K SUIIS.CTORS, 1985 

(% or Fr:ige Unils ma ilarle) 

Forages IlallyMll I i be- Iionr~m N i/C Fever olher 
PIII|I b~e,'nm com llllrales 

Collie
 
ire. A, crmscil.' 100M! 3.6 .3.6 72.0) 8.8 

L"Crinl 5 1.4 27.7 19.01 (9,8 10.](1 6-1.0 (141.0
Total I 1110.0 55.j) 11.3 J().(] 77 6 I10.0) 64.0 6i6.0 

S he'ep 18R.0) 211.7 11).() 9).3 36.1} 
(;mnl 
 2.10 0.0)
Tfahct'illn ,llim.11Al 2S1.0 2,101 7.,4 

I'~~l}6.01 1, 7 401){ 11.7 

'rlnl 100l.0l 1001.1) 1(00.0) Inn)1( I100.9 100).0 I100.0 100).0 

C~rri2Source: t Ar, 987

22.3 

http:I'~~l}6.01


Trends in livestock product ion nnd Ip'ices 

Trends in (he ruminant livestock sector since the 1970s show that production of livestock
products in Morocco continues to expand, hut at a slower rate than demand projeclions, while 
poultry products have grown faster and have thcreforc increased their share of total livestock 
product consumption. 
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Prices for livestock products have tiuctu.ited widely but generally show a gradhoal
increase. The exception is poultry products, whose p~rices fell (dranmatically in the early 1980s 
andl then stabilized. These overarching trends have been oversladlowvcl ini recent years however 
by a sharp rise in red and white mecat prices from relatively lowv prices which existed in 1987.
As Graph I illustrates, poultry prices have risen ii-,ost dramatically in the past year, to levels 
well above long run price levels. Several factors explain this rise, First, it will te argued that 
thecse increascs reflect rising Feed costs since the liberalization of' the iarkcts for many feed 
comIponcnts in 1987. This explains the increase in [e relative price of' poultry compared to red 

I See NabhlKhaldi, (1984) and te "Stratgic Aljmnlajl " (19811) rsdwjeion r 
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Incat. Secondly, exceptional difficullics in the poultry sector, including disease and failures iin
the chick prodtuction industry, have further raised prices, albeit temporarily. 

Red meat prices, have also risen. hut front relatively low initial levels, such that current 
prices are not exceptionally high compared to long run trcnds. Last year's crop failures due topoor climatic conditions should have raised feed costs to all livestock, although the im mediatceffect on ruminant product prices is not evident, sincc red icnat priccs may drop initially ifproducers are required to (lcstock rnder a(verse coniilions. Ifd('slocking of reproductive hcrldshas occurred over this past N'car, rl neat and mi lk prices shou,:1 increase during the next few 
ycars, due to supply shortages until productive herds are rcconstitutled. 

Feed reCsourtce (lteli(s 

Feed resources have generally increased at rates comlen surate with ruminant livestock 
product growth, as Ihcy arc the principal constraint to livestock production increases. Table 3traces the expansion of ccreals and crop by-product feeds. The only feed products whose 
prodtuclion has expandleld (Iraatlically have been oats and oilseed cake. Barley and molasseshave also shown mo(derately strong growh. All other producls have shown slow growth, with
the exception of sorghum production, which has actually decliined. 

,I 



Table 3 
PRODUCTION GROWTII OF I'RINCII3 AI, FEID COMPONENTS IN MOROCCO 

(thIiusmid mclric ton) 

Blcy Naize Oais 
Sorg 
hnni1i 

)ry 
li 
pull 

('cr-
Calc:i 

blan 

lily 
lli.u 

pulf 
Nltal-

scs 
Fish 
wcal 

Oi1 
seed 
cake 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
19841 
1985 
1986 
1987 
1988 
1989 
1990 

1506 
2717 
1278 
2210 
1792 
2099 

987 
2217 
1166 
13341 

2.11,1 
3563 
15,13 
3154 
2999 
2138 

352 
468 
175 
371 
296 
316 

85 
235 
2-15 
251 
305 
307 
2,10 
358 
403 
13 

27 
3'4 
7 
II 
6 

31 
36 
71 
12 
42 
33 
77 
3.1 
56 
58 
17 

71 101) 933 
I8 73 781 
1 75 112.1 

311 II! 654 
22 12- 1036 
22 III 920 
II 9:5 969 
27 INX 697 
23 130 795 
23 126 766 
20 118 812 
0 110 811 
114 136 1900 
111 167 119S 
I-I 159 1138 
10 160 

5 
7 
9 
1 
7 
9 
9 
8 

15 
8 

15 
19 
5 

106 
128 
79 
130 
118 
129 
1,16 
105 
170 
152 
127 
177 
176 

216 
I9:1 
179 

21 
28 
20 
28 
24 
30 
30 
24 
3.5 
35 
25 
'45 
27 
37 
35 
30 

6 
20 
40 
22 
31 
28 
17 
38 
32 
46 
42 
65 
59 
60 
64 
6.1 

1991 3253 3.15 

GROWTI RATE: 5.0% 1.4% 9.7% -3.0% 1.4% 2.2 5.8% .1.4% 2.8% 10.9% 

Sld.lEiror .018 .020 .03,1 .032 .0(1) .)15 .031 .019 .010 .121 

Solitce: Service d'Alimenlialion, IDirecliju de I'llc'act.. 

(iraphs 2 and 3 plot avcrage iarket prices ftr iiuportanlt coilliercia feeis silce 1976
in conslanl prices (199 1). They suggest that m1ost Ice2d prices have risen only slightly since thclate 1970s. '.*hc dIran1atic disru)tioni of the feed imoarkct eaiU sedlby the drought coitlilions iniihecarly 1980s is evident, although prices lroppeld Ick to earlicr Ievcll; ii the mid 1980s. Since
the libcralizatioi of' the internal markets for thes produts in 1t)87, howcvcr, most prices
appear to have risen, dclspil relatively good haivests ill 1989 through 1991. 

On the other hiand, price increases for ri'inianl feeds in 1992 are expected, becausc ofthe poor growing conlditiois in Ihe 1991/92 season. This appears to have been the case for most
products, bill not for barley, .for which prices have remaineid at last year's levels. Several
cxplhaliations for this have been offcrcd. Most notably, the state I1- increased availability of
barley thioughout the cointry biy allhowing nlmre thai 300,00t)tons ot iiilportssiiice J;iiary 1991
for the Ig gullimut' t a*S-'eianedu C'iwpu',. Nhircover, on- harm storage of barley is thoughtto have increased to a geal cxcnt. This is altributcd to Iircc pheliniomea. First, last year's
harvest was a record high, resulting in large quantities of barley oil the marl:et. Second, alnd
consequently, farmers were v-ary of the previous year when barley prices rose draallitically, and 
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thcrefore thcy held onto 
 their barley rathe~r than -:;ell iiinndialoly. Lastly, sinec tihc 
liberalization of thc barley mlarket, the ,SCAM/CMA havec withdrawn fromn thc commlercialization 



of barley, including the storage function thai they once filled. In response to this withdrawal,
farmers arc thought to have increased their on-Iarmn stocks commensuralely. 

Growllh of file feed milling illi l'y 

The feed milling industry is made up of aboit two tozeln firms with capacities greater
than 5000 tols per yL.ir and has a total capacity of aboul I. I million tons, of which about 80%
is held by eight firms. (See Anncx Table 2). Graph 4 below shows the evolution of pioduction
in the industry since 1976. It illustrates that rapid growth has occurred primarily inconjunction
with thtgrowth of the poultry industry, ad yet since 199(0, ruminant fecds have rapidly become 
an important share of its product. These two iproduct trends are examine separately below. 
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Poultry feeds 

Since the early 1970's poulry meat production has grown at 6% while egg production
has grown at about 4%. This growth has been slrI both by population and income growth, 
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and as the introduction of modern )oultry piroduction has lowered unit costs and stimulated 
demand for white meat and eggs as a replacement for red meat. Since 1987, however, the 
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poullry sector has contracted, wilh chick prohiclion Falling from 73 million in 1996 to 65n:lliin ia1990. Over the same period, poullry ncal production tell from 88,000 toils to 78,000 
tolls. li1991, aniouthreak of (iumhoro discase killd about 410% o' flocks attacked, and tle 
largest chick prodhicing flarn wet oul of business, resulitug in a shortage of day-old chicks. 
This further reduced flock numbers un(er prou(clinci in earl)' 1992 and has caused a shortage 
of polltry meat that has further raised poultry piics. 

As graph 5 illustrates, Ihesc tiends in poultry prliruhction have translatedl (lirectly into 
production trends for feed inilling sector, Poullry feed produclion exl)al(le(d rapidly from tile 
ni( 1970s through 1986, hut since then tcll by ahout 20(% and hlas remained there. 

According to the )irection le I'Fl;.'age (l)epartment of l.iveslock, or DI1), the general
dlecline in poultry production since 1986 is (lile to a drop illdeiiand, causedl by a rise in poultry 
prices from 7 I)h/kg to 1 I)h/kg Iiveweiglit. Tie poulttry pi ice rise is, in turn, a result of rising 
feed prices, which ros, by 30% over the pcriod. the inlusitry altribules the briunt of these 
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increases to price increases for maize and cereal bran, which resulted from policies to protect
maize and to liberalize tie bran market. 2 These policies will be examined in fhe next sections. 

Ruminant mixcd fecd 

As Graph 4 shows, prior to 1990, thc relative share of ruminant feeds in the feed 
industry was rarely more than 10%. In 1992, howcvcr, it is cxpecled to rise to more than 40% 
of total industry prodluctioln. This is primarily due to the incidence of the Programme de 
Swivegarde du Cl'pt'l, which in 1992 has increascd ruminant feed u;e dramatically, in an effort 
,o mitigate the effects of the failed 1991/92 crop scastin. 

The Programme de Sautv'gardc du (_'ptc'l is an1 ongoinig effort that before 1988 
consisted prim,.rily of the listribution of (Iry beet pulp, barley, an(d cereal bran to provide feed 
to drought-stricken areas of [lie country at subsidized rates. Si nce 1990, however, the state has 
begun to distribute mixed feeds. This new ori tltion has several obiectives, including support 
for the feed milling industry, proliotion of balanced feeds, anid introduction of new feed 
compollellns. To (late, approximately 456,0(0 tlons have been (listihultcd (1990, 26,00 tons; 
1991, 110,000 tons: 1992, 320,000 Ions). These Iceds have been provided at a 50% subsidy, 
which has been sul)pored by the import levy collections on lll ceicals andltaxes oii bran and (fry 
hect pulp sales at hc ills. Because (lie prgrram is unable to satisfy demand at these subsidized 
prices, it has to be ratione(. At the nationial level, ID), and [lie Ministry of (lie Interior allocate 
to the provincial level onl the basis of herd niumbers, average volhme of milk prodluction, amrd 
an assessment of the impact of climate in each lrovinice. Provincial committecs make allocations 
to the coliitille, whose olilittces then allocate to individuals. 

Obviously, (lie dramatic rise ill ruminiant livestock deimaidI(or tmixed feeds can not be 
expected to persist si nce tie 1'roilamm' de Samt'm' ardc' will be relucel as drought effects 
subside. IHowever, other conditions have chammcd that may make rm imiinant feed a more 
prmianeit componment of' tie feed milliig industry. I'rio; to 1988, ruinmiant feeds were generaiiy 
an unattractive prop)osition, hecause lie irir lry compoelnts of Ihc fced, (dry beet pulp, cereal 
bran, and molasses), were subsidi/ed to livcstock iroducers, cncouraging (hemi to use Ihese 
products directly, rather tliai il mixed fceds. I luwever, the lilnralization of prices in 1987 
created the opponlhlity I'o the feed induliry to sell rminant feeds coiipeltiively. According 
to the fced industry, deiiand tor mixed ruminan1t fcd did not increase immediately because 
producers were suspicious of these iproduhcts and unaware of their value. Now, however, with 
the major subsidy al )romltional effOll of Ihe I'rogra/mme de Samive(garde, dhe industry hopes
that Producers have understood di: ir value and will coiitile to use tliein. 

Jorrari Chaoitki, St-ctt,urA ri c: Situalio niclutlt'. cl p'erspteclit. ';vt'nif,I)iueclio tie I'llevaj'e, prt~sentt 
au ,l'lie oo rnnecs avicoles tic ANVA. iuin t1)2 
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Cereal use by the feed milling tidustry 

As Table 4 shows, maize, barley and cereals bran are important inputs to the feed 
in(ustry. Maize is the principal cowponent of poultry feed, accounting for more than half of 
poultry feed composition. Barley, the second important cereal inthe feed mixing industry 
generally comprised less than 10% of poillry feeds. 

Table 4 
i'RIMARY i'1E1)S INE BY ill" EIE) MIXING INI)USTRY 

Maize 13a,Icy Man Oilseed Fish meal 
cake 

1986 
1987 

264I 
246 

25 
19 

33 
27 

(0 
59 

37 
36 

1988 235 3(0 22 30 30 
1989 Ill1 39 15 39 30 

AVFRAGE 221 28 4924 33 

Percent * 7.)% 6.8%62.3% 13.8% 9.3% 

Note: * pilesellted lit-Ie. other feeds comprise about 10% ofThis represents a perce0tage of the leeds I lhuwever, 
tIle industry's tolal primary feed use. 

Source: Direction tie Iilevage, 1992. 

Recently, however, the barley component in poultry feed increased (as suggested by the 
1989 (lata presented above), (fue to [he effort of the DF.to encourage greater substitution of 
barley for maize in poultry feeds. Research anl trials sponsored by the DE have suggested that 
it can be incorporalcd tupto 57% of feed composition for egg produclion without negative effects 
on performance compareul to traditional fccd mixcs.' Similar results ha,'e been found for broiler 
prodtictliol. Iced ii illers and poultry prodtcers claimI hat, in practice, maximum incorporation
rates are lower, but conceede that rates couldl go much higher than current rates of less than 10%. 
They suggest, however, that relative prices are currently the principal constraint to raising the 
proportion of barley 70poultry fecds. They taintain tal 1le barley price must fall below three
fourths the price of maize (1,10 11)/188 I)It) to make it auraclive. 

Clearly, barley use in the feed mixing inustry has risen sinCe 1989 because of increasing 
production of ruminant feeds, for which barley is an iml)rtant component, relceting the impact
oif the ('ragramnSalive'arde and the conccrld eflrt by the I tE')promote mixed feedsilt' 


for ruminants. 

cereal pro(ulct to the 
above illustrates, it comprises about 7'/,%) of the iniportant ingredients in mixed fecds. As a 

A thir(l of imuportance fecl industry is cereal bran. As Table 4 

I lcnahdel.eitl, K., Valorisation de 1'o da ptoult: clets;suitI's retlormancs de omterg, tsI'alictitalion dc hi 
eiIla qluiahi de I'oti f., .Icie I llines avic lesde I'ANI'A. I q-20juin, 1992. 
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byproduct of cereal milling, bran is now sol by the Hour mills ati market prices. These prices

have risen substantially since liberalization due Iotile elimination of the administered price at
 
which it had been sold by the mills. This price, which was established in order to calculated
 
the net subsidy required by tile mills for producing flower, was itscl'generally bclow the private
 
market value of bran. The increase iin was terminated
prices which occurred when this system 

is said to have reduced demand by the feed mixing industry, resulting iin
a substitution of barley
for bran. Nonetheless, in this last year therc were imports of bran for the Programme (ie 

'ard¢tl'
S~lll' Ch1e7)1(l. 

CEREALS MARKE'TING POLICY AND CONDUCT 

iPufblic l)l;cies governing Feed cereals 

Maize policy 

Imports of maize are currently subject to a variahle levy (phQn-vement variable) that is 
applied to all imports based on an internal reference price. The current reference price for 
maize is 188 l)1h/(l, based on average maize prices in the wholesale market in Casablanca in 
1089. The previous reference price, which had pertained in 1989, was only slightly less (185 
I)II/QI). The variable levy is calculated as the difference between the reference price and the 
cost of importing (inclusive ol'cost and freight, the import margin, and expenses of the importer) 
and several ad-valorem taxes. These iuCtlurdCte cuStOMS (tites (,.roils te dotlm') of 2.5%, 
which since May 1992 have been reiulrodu,:ed for all cereals, and the fiscal import levy, or PFI 
(pr rvemnt.i.'wal ) I'immrtation), of 12.5 %. It is also inclusive of the financial charges for 
the value-a-dded tax, which are fixed at 4.)-1I 11/qIl (see below) hut do not inchde the value
added tax itself.' 

The value-added tax (TVA) of 19% is applied to the impor price (cost and freight) plus 
the I'1i and the importers margin, butl not Ile variable levy. li principal, intermediate 
consumers can (eILuct tie cost of the TVA on their inputs frnm the TVA charged on their 
product, tiu.,, net tax basemaking (lhe the "addcd value" of their aclivity. 

Olhcr mrinor taxes exist, including a tat lax, thretaxe rh camner'cialisation of .45 Dh/QI 
for inaize and bl y to support ONICI. costs, and a negligible tame vg(tpeale to cover 
phytosanilary inspections. 

This price was fixed by aDecision of MARA on I Febmary 1990. 

The "D,"cision" fixing thissti.cs ( c'alculalions is iiilicit'i 006873/ONICI. dated 22 May 1989. 
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Barley policy 

Barley is only an occasional ilport to Morocco, because in normal crop years Moroccan 
production meets consumption requirements. Barley importcrs pay the same import taxes (droits
de donane = 2.5%, PT = 12.5%) and marketing tax (.45 I)h/ql) as maize. ' A value-added 
tax of 19% was also applied to barley imporled for aniual feed (bit not barley for human 
consumption) until May of 1992, when the value-added tax was suspended indefinitely. 

In principal, barley imports arc subject to a fixed lcvy (prellvmeeni.fixe) which is set for 
1992 at 50 Dh/(l. Import taxes (but not Ihe TVA) ire subtractcd from the 50 DII/q l, so that 
it incorporates these taxes. li addition, losses (uc to an exchange rate increase of more than 
5% fitom the reference rate of 8.5 r)h/$ may be deduclcd from the fixed levy. This mechanism 
removes the risk of foreign exchange rate fluctuations from the importer's risks. 

This year, in order to meet the barley requiremenls for the unusual growth of the 
Program,,lh de Sa-e'pcan/c, the State has ha(I to adj lst barley marketing policy. The livestock 
department announced a request for barley for the mixed ICed which was to be purchased by the 
'rogranmic at a fixed price of 160 IDh/qI deliveled to the Ccd mills, or 150 l)h/ql without 

delivery charges included. No barley importers were able to deliver at this price, however, 
because world prices plus tie costs and taxe.s in ilpjort ing cxcce(lcd this price. A new scheme 
was therefore cstablished through ONI-I whereby the difference bewocn the fixed buying price
and import costs inclusive of all taxes and levies was reimbursed by ONICL tc importers out 
of the pir!Phvenent.i.v." In essence, tmen, the fixed levy was transforured itilo a variable levy,
willi 150 representiri, the internal reference price. ' Although this price w,,s initially annotnced 
to be effective for only two miontlhs, it has remained in eltect throughout the spring and summer. 

Comparison with other fecd policies 

Table 5 below simmarizes the curre it status of the various border taxes applieI to other 
iinporlanit feeds in addition to maize anld barley. It is inleresting to note that the high protein 
products, oilseed cake and fish ieal, apparcitly face higher custoins duties than the cereal 
products anid bran. I lowcvcr, fish ineal and bran are apparcntlly not sulbject to reference pricc
levies, aid so nay face lower overall procetion. (turrently oilseed cake is not allowcd to be 
inillOrtld, although iiiport lax policies are elaborated, liccailse 01 a wish to en1courage oilseed 
imports to sustain the donestic oil-pressing iilustry. A reformn has been elaborated, however, 
that will create a tariff that rellects differences between current internal prices and a five year 
average of world prices. listinates in 1992 suggest that the levy rate would be only 13% for 
this year.' Imports of prepared feeds ;;it ako currently prohibitcd, resulting in total protection. 

Ilard wheat is subject iio the samne colitions as fur tiey wi.i the exception [hlit the tixed levy is 185 
Dh/q . Circulaire No. 6 ONICI-L/3 of 5 Feb. 1I92. 

Circulaire number 08IONICI-19, 10 FIelhiary, 1992. 

"NtClllndolhgies tie fixalioin du prix dles grains otcagineuses dtes oiles e tie;tiurteaux, mars 1992. 
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Table 5
 
TAX POLICY REGARI)ING FEEI) PIROIDUC' IPII'ORTS
 

"Pr61l:\'enlcnl ")zoils Ref pI ice Value ,dded 
Fiscale" (it dt|llale ['icI.Va, ah." lax "TVA" 

Maize 12.5% 2.5% 188 19% 

Barley 12.5% 2.5 % 150 19 %\0%* 

Cereal bran 12.5% 2.5% - 197% 

Fish meal 	 12.5 % 12.5% -- 19% 

Oilseed cake** 12.5% 12.5% '?-- 19% 

Mixed feeds** 12.5% 12.5% -- 19% 

Note: 	 since June 192, 
hl'e TVA does not apply to hai ley imported o I May 1992, harley fioror IWIMil1 CImusttnlflion, ;Ind since 

animal Iced is also exemp!. 
•* impoltalion is cuolL tly pohibiled. 

Cereals market conduclt 

In principl, since liberalizing the cereals and feed markels in 1987, all licensed 
merchants, as well as the SCAM, the (CMA andlthe feed sector have been free to import these 
products. An import licensing regulation remains, bit it is supposed to be pro.'finma upon 
submission of the ncccssary official forms, a prlfiorma bill, and a bank guarantee for ipayment 
of he tariff. 

In fact, however, witl the exception of a few imports that were apparently made directly 
by the private scckor a tihe beginning of 1992, the government conlintcs to control tile cereal 
importing process through ONICL, which colint illu to manage a bids and tenders (appel (/'(?ie) 
procedure for ordering imports. ONICI.'; management role is .usli cd by the nucd to insure 
that a competitive process occurs in establishing import prices. Wilhout such a system, it is 
argued that there vould be a strong inccnlive for importers to collude with sellers to raise the 
CAF price and split additional profits rather than paying Ihese pr(tits to the government in the 
foirm of the variable levy. The r'ppel d'?/1'(' procedure is also de'endcd by ONICI because it 
allows the administration !o monitor imlprts anld thereby kccp track of cereals availability. 

Importers and tee(l millers corrplain, however, that [Ihe process is not only marnaged, but 
manilpulaled by ONICL in several ways. First, it appears to use dIelaying tactics il sonic cases 
to group orders together, and thereby reduce freight costs. By so doing, the buyers note, 
ONICL is able to lower CAF prices, and therefore increase tIhe size of the levy that it collects. 
ONICL argues that this is a proper cost saving futction. 

13
 



A second policy that contradicts the liberalization is the government's retention of the
right to close the border to cereal imports dur!ing Ihe domestic harvest. The determination of
when imports may begin cach year is to be made by ONICL and announced bascd an the
judgement that domestic production has been sold. This determination appcars to be arbitrary,
however, since no specific price or quantity guidelines exist. 

In addition to the policies mcnlioncd above, [lie governmcnt has taken a variety of other 
measures that dernonstratcd its willingness to intervene in the market fbr fecd cereals. They have 
included: 

authorization to tire ildustry to import 50,000 tons of sorghtm without the levy in 1988. 
- provision of barley to the feed milling sector at low prices in 1988. 
- reduction in TVA on mixed feeds from 14%W to 7% in 1989.
 
- exoneration of oilseed cake from the TVA in1989.
 
- removal of the value-added oin barley d(slincdIC for anilmal feed 
 (May 1992). 

Many of these policies were dule;irncd either lower costs or raise demand in response to the crisis 
in the feed milling industry. Nontchelss, such arbitrary aclion reduces predictability in the 
market, and stifles private initiative 1o take risks. 

Despite these constraints, lie ilnternal ivarket fbr inaize ard barley appears to have
adjusted to market liberalization. A cereals wholesale market has developed inCasablanca,
which clearly represents the reference market fcr other markets around the coutry. Though
unorganized, it appears to be relatively large, with forty or fifty sellers representing
cooperatives, individual farmers, and stockers present each day. For the ma'jor feed cereals,
maize and barley, tie principal buyers are the I-ced iiillers. There ir teni members of AFAC, 
a milling ,ssocialion, as well as a ntnmer of large potultry producers who buy directly in the 
market and do their own feed mixing. 

i'ransactions begin to take place at a caft6 across fr(omi the wholesale market early each
morning. Quality is detcrlined by displaying sam ples of stocks in bags to the buyers. The
stocks themselves are kept insacks intrucks parked arotund the caf,6. Cereals that are not sold 
immediately, can be moved into Ihe wholesale rkeit for sale throughontI tlie day, though a tax
of 0.1 I )ll/ql is paid to do so. There is no formial contracting process or rcgisry of transactions.
Apparctitly, verbal forward contract:; are souclilics made, thouigh they are not common and are
aplparently conducted only between a fev actors who are well known and Irustcd. Likewise,
credit may be extended to buyers, ini exchange for a higher price. A rate of about 5 Dh/ql per
week was quoted by one mierchant. 

IMPACT OF CEIREAI, POLICIES ON TilE FEE) AND POULTIRY SECTOR 

It has been suggested above tlat the liberalization of internal feed commodity markets
in 1987 and goveriument initiatives to protect thcsc markets through protectionist policies at the
border have resulted inan increase inthe prices ,ifthese products, which in turn have created 
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rising prices and thcrcfore a drop in denand inthe tecd milling and poultry ; cctors. The section 
that follows examincs thcse claims with respect to Ihc maize and barley policies in particular. 

The effect of maize andIbarley protection oil dImestic prices 

Annex Tables 3 and 4 provide a reference price calculation of the combined effcc 3 of
 
the border policies, outlined in (hepreceding section, on domestic maize and barley prices. 
The
 
analysis finds that the implied protection offeml by these policics ismore than 100% (Nominal
 
protection cocfficient, inclusive of the TVA, is2.08) for maize, and about 61 % for barley (NPC
= 1.61). This high protection suggests that inlernal prices should be on the order of 210-220 
D-1/ql for maize and 180-200 DIh/ql for barley. Graph 6 below illustrates that these price levels 
do lie squarely within the range of domiestic prices for maize sinmce currcnt policy conditions 
were applied in 1989. For barley onilie other hand, actli'm prices have risen as high as 275 in 
1991, despite iumch lower world prices. I-stimatcs of' real nominal protection, comparing
observed internal and world market prices during this period, suggest that nominal protection

has varied between 1.95 and 2.50 for maize, and from 1.52 to 1.89 for barley (see analysis in
 
Annex Tables 3 andi 4). Tlhe parity of the implied and observed eslimates for maize suggests

that importing markets have worked relatively well to .,.abilize domestic prices. For barley, on
 
the oilier hand, the much wider range in real l)FotCCt mn levels suggests that imports have not
 
always buffc,cd domestic price rises.
 

Impac Oil feed sector costs 

The impact of input taxatioi on the fecd sector is colnsiderable. Au analysis by Mejjati-

Alami estimates that the total tax burden oil the feed sector amnounts to about 13.9% of its
 
product price, net of TVA reimlburscmncnts. In anl analysis of financial costs over the last six 
years, lie found the following tax coll)onents of total inudustry revenucs. 

Feed indiustry taxes as percent of gross revenues 
1986 1987 1988 1989 1990 1991 

% tax 7' 15.9% 20.6% 10-3% 9.8% 13.9% 

These estimales suggest Ihat the tax burden in 1991 was almost double that in1986, before ihe 
value-added tax was instituted, but is signi ficmntly less than Ihc level reached in 1988 before the 
TVA rate was ad justed downward from 141% to 7% on milled feeds. These results appear to 
confirml tie complaint of the feed milling industry thait taxes on inputs are not completely
recupcratcd because taxes paid for inputs are not always suffiicient to cancel the taxes on tile 

' Meiiali-Alani, ",L prohlenmiqut du sccicur pi (AFA(') '1cmejourneesavicole de I'ANAP, 10-20'illt!." 

juin, 1992. 
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product. " lowcver, this complaint is unwarranted to the extcnt that the sector does generate 
a value-addcd, in which case net laxalion shnld he positive. Moreovet, the overall level of 
taxationldoes not appear to be excessive, parlicularly when compared to effective taxation in 
other industries. 

Annex Table 5 presents a bIdlgCt analysis .A'mixed fecd production. !! suggests that the 
overall imp!icit tax burdcn on mixed feeds is approxiialciy 31 % of the total costs of fccd 
production inclusive of the TVA. This result is considerably higher than results of Mejjati
Alami's study, in part Icausc ei budget analysis comparcs financial costs to economic prices,
whereas Mejjati-Alain i's study looks only at direct taxes, but ignores indirect taxes and implicit 
taxation (fue to other restrictive policies. 

Impact oil Ihe poin nty sector 

Mcijati-Alami has also doctnIenled the price effect of feed taxation on the poultry
indtustry by examining the share of fccd taxes in the price of poultry meat. The results below 
suggest that under the current system, between five and six perccit of the poultry prodtct price
is due to taxes on fccd. This is a significant but not exorbitant tax burdlen, however, it does 
not incorporate oth :r laxes paid by tile poultry iltdustl y. 

Fccd in hLstry taxes as percent (if rCes,odr1/kg'' 

1986 1987 1988 1989 1990 1991 

poultry price 10.09 9.23 1I .44 11.60 12. 10 14.60 

tax % 4.7% 10.6% 10.7% 5.3% 5.1% 5,9% 

The combined impact of protective measures on thc ploultry sector is examined in Annex 
rable 6, which presents a budget for a typical ildIustrial pouiltry producer. It suggests that the 
combined effect of taxes on all tradeable inputs ill pollry production results in a nominal 
protection on these inputs of' 1.35. FEffcclive piotection is, however, sigh ificantly lower because 
of nominal protection on poultry products. Assuming 1988 levels of product protection (NPC
1.32) the effective protection rate is 25% (HIl'C= 1.25).' If 1992 poultry prices are assumed,
however, the rate nominal protection is over 100% (NPC =2. 1(), and the effective protection 

A second, uninvesligaled cormplaint is thai ,hcre al delays in reiilhiirseilnts frmm the gv.rinent. 

Mciiaii-Alami,i "la ploit)Iinatinline du setciir pi lvendte," (AFAC) 'neil jorin ces; avicole do I'ANAP, 10-20 
Jilin, 1992. 

i2 This anailysis is has'ed upon prodllioll co ls in 1988. It updates the hrakdown otf fed cosIs to the 1991/92 
siluation, bill leaves ahsolue valics in 1988 ctosts. 
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rate rises to 251 % (EPC = 3.51). These exceptionally high rates reflect cuirrent unusually iigh 
internal poultry prices. 

A multi-market modc; analysis conducted by the l)PA II linking cereal and livestock 
sectors further illustrates the sensitivity of II.1ultry sector to increash,g cereal prices. 3 An 
analysis evaluating the impact of an inlependent 5% increase inl protection o ech important 
cereal suggests the following effects. 

Table 6 
EFFECTS ONTIlE POULTrRI SECTOR OF INCREASING 

BARLEY OR MAIZE I 'ROI'CTIONBY 5% 
(% Claige frnim lase case levels) 

Blari)' Nlize 

Poultry price change 1.W5 % 2.09% 
Poultry Prodiction 0.85 % -0.32% 
Ru ral poullry consumption 1.01 % -0.0(170 
Urban poult) , consuimplion 0.70 -0.34 

Source: Alui, Deihier and Illamy, 1p.18. 

The rcsults in 'Table 6 suggest Ilhat poultry prices vould rise by 42% and poultry 
production would conlrct by ,% for every 1001% increase in maize price,;. This suggests that
poultry prices are highly responsive to changes in maize prices, but poultry production is mnich 
less sensitivc. This is principally because poultry price increases raise prices of substitutes 
(particularly red tneal) as well. As a restilt, coniStm ption (iclemanl(I does not drop significantly, 
particularly in rural ,areas, because potILlry is an intiCrior good I.i red neat. Consumers' incomes 
decline viti rising prices, so the move away fromn poultry consoillptiont is iligated by 
substitutioii of poullry for more cxpensi\c meatets. Ol.course, this scenario assumes that no 
imports of arny mieats are allowed to miligate price increases. 

Surprisingly, al increase in barley pivetion and !heref'ore price Ias almost as large all 
effect on poultry prices as does mallize, (lespite the flac that it is a much less ihmportant input into 
poultry production. Moreover, in contrast to iaiz prie:e iicr'ases, the increasing barley price
has a positive effect oil potltry consuptill)tion andIltier2fole production. These unusual resutlts 
are due to the (Iranatic adverse effects that barley lets ott costs, atl( therefore produtction, of red 
ieat and milk. Because pouli'y is a subsi Lute for these products, their rising prices and 
concurrentl declining iicotite rcsult io a shift to poultry constlilolitn. 

These results suggest that barley price increases or protection actually stitunlate the 
poultry sector while dranatically reducing demand for other li'estock produtCts. At the sane 
lime, it should be notc( that itn tnost years, barley is not an importable, andl therefore border 

" Aoui, 0., J.J. I)cthicr and A. Ilny, Ll iactl de i jlltiqUc d'au,mtc nt silr Ics secli rs if s creales 
etlde l'evaie an Maroc, Version provis(iie, t1999. 
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protection is unapplicd and thcrcfore ineff':ctive in oblaining these results. (Further examination 
of these results is presented in the section below on ruminant livestock.) 

Effects on price stability 

A further expected effect of current maize policy is a rcduction in internal price variation 
due to the use of a domestic reference price to operate a variable levy against imports. Graph 
6 plots m'ionthly price movcments for a variety of ftceds sirce 1(089. Maize prices do appear to 
have becn less volatile than other fecd prices, alihough prices have varied by about 25% over 
the period from 1987-1992." Clearly.. despite the v'ariable levy, significant variation does 
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remin in the maize price. Tlhis may be explainedl inpart by the fact that th~e variable levy does 
not actually set the imported maize lprice, bcauise ot the value-added tax, wvhich varies directly 

Id All anailysis (3. PlCe VdIliltlillii COi1ntltl('t by thet ('NIR pIltlCdt fbr tile iw ii 1)7.;.-I ((0 fimtl COLiiit'ls 

otl variation to(r mal~ize I(3he slighlly hiigtht'r than bilr tIaid lir sod~ wtiit,. ailllllgh they \vole sigliicantly tow\\er than 
folr lbarley'. I l\lVevl'l, this alnalys'is llies not~shed lighl (in lIhi (cteds (It ite viariabt" ltevy hecause or the nluih Ilnger 

pea jod over wl], '' itwvas ClIndietd .See.: ('lullnierc't. IIrtrlslllaIilln tl sloekalceli.i it's ct~rt:ls: Rlppoirt principal!, 
I).)AAIC9I Janvier III2. p1. JI15-,16. 
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with the world price and isassessed indplcndently of the variable levy. A sconl source of 
variation is the fact that imports are suspended for part of the year while the domestic harvest 
is sold. The arbitrariness of this import ban is, in itself, a probale cause of market nncertainty 
and therefore instability. Lastly, because a few large fecd mills are the principal sources of 
demand for the feed market, their buying decisions can dramatically intltience day to day prices,
although there appears to he suficient competiton to prohibit price manipulation. (See 
discussion of feed milling sector above). 

Nonelheless, the l)I is concerned ahout [lie stabilizing effects of the variable levies on 
feeds, because of the implications they have for livestock product protection, p)articularly 
poultry, inder this ncchanism. This i'sue arises because the government is committed to 
removing quantilative restrictions on livestock products aid moving to an ad valmem tariff 
scheme by February of next year. The DF is worricd about the inconsistency of having a 
variable levy on maize and, in cffecl, on barley as well, while livestock product piotcction is 
based on an ad valorem tariff rate. The )1-note:s correctly that while filelivestock producer 
faces fixed input costs that are well above the world price, protection oil its product varies with 
the world market. ilicorclicaly, this problem could place tie Moroccan livestock producer at 
an important disadvanlage if, sa), world maize prices should fall dramatically. In such a case, 
foreign poultry comptcitors would be able to lo) cr poultry prices cellllensuratlely hccause of 
lower maize prices, while dtomestic l)rothlccrs would he s(ncened because the landed price 
inclusive of tariff would fall for poultry while li domnestic price of maize would remain high. 

At current market prices oe22 Dli/kg, imuports may already be financially attractive. The 
poullry analysis suggests that with a 136(% lariff wedge, imports would only cost 20 Dh/kg. 
lowever, it should be noled that these prices are not expected to persist because thcy are not 

thought to reflect long run internal costs; rahcr, ticy aic tile result of' n unusual coincidence 
of prob!ems (disease and chick prodlucer faillire,). Jndtcr s:ich circumstances it probably
desirable that tie international market be comlpeitive to prevent tlhe price hikes that have in fact 
occurred. The probbilily of impotls ruining the doineslic industry ill the long mun, with an 
ad k-alorem lariff ol 13O% over CAF prices, is much llore remote. With this high protection 
of poultry meat, initenatiolal poullry prices woul have. to fall by more than half, or internal 
production costs dotle, in order for interiialinal products to compete with doiliestic production. 
Iloldin, other variables constant, this wotld require that internal maize prices be more than 
300% above ,,arld prices. If such a situation should arise, filegovernlment cotld obviously 
adjust tie maize reference price to be more ill line with wirld markets. 

Other pi)-olenis with Clleli'fll ceeteal iwicing lolicies 

A numbcr o lprobleIls are identified by the teed and poultry sectors regarding tIle current 
set of policies. First of all it is poinled out that tile TVA structure creates an incentive for 
poultry producers to mix their own 'eeds rallier than buy from the milling sector, since they 
must pay an additional 7% value-added tax if tlcy buy preilixed feeds. This critique appears 
to be borne out by the fact that po ultry producers Ih:ve begmi to invesled in their ow,n milling 
eqlipiilent and import fecd components directly lic than purchase fromral the feed millers. 
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A second and related critique is that the TVA structure crcatte.s a differentiated markct 
for maize. This is because domestically produced mai,:c is not a:isessed the TVA, resulting in 
a price differential Ietween local and imlrported maize. Latger millers who are within the 
AFAC, and therefore have easier access to imported maiiE, use more imported maize in milling 
and therefore are able to recuperate more of tile IVA on their product. Evidence of this 
differentiation is also provided by the fact that no importcd maize is found in tihe d(,lestic 
wholesale market. Lastly, domestic inaie prices have consistently been 10 to 20% higher than 
the import refercice price. Ihowevcer, this margin also reflects quality diflerences since local 
dryland maize is dhycr and prefercled by tecd producers. 

ROLE OF CEIREALS IN RUMINANT LIVESTOCK SYSTEMS 

In addition to fle feed nmilling industry, an in, rtutl copnpient of cereal products are 
feed directly to ruminants. hi particular, of the 50% of barley productionm that goes to animals, 
almost 90% is Fed directly to ruminants. Table 7 below presen!s most recent estimates of the 
rclative contribution of various feed sources to ruminiat livestock production. As canlbe secn, 
overall, cereals provide about 7% of eirergy requirencntis to ruminant livestock. In the irrigated 
and bIntrfw'r'abl' areas noted in the olIer studies cited, ormcsces Ihat the relative pErcErntage 
of cereals is even higher, reaching 21 % of total energy requi;cmcnts ir Ire F:s-Mekn~s area. 

"l'abiu7 
SOUItC S O)F RUMINANT IEE) ENi:R(M; REQI IREMENTS 

Study lrrcco (t;l lh L.oukkos Saili !.:S-MCkns 
1980 1987 1996/87 1987 1988 

fiorage I() 22 t.1 9 15 
falw 6 - 3 5 1,1 
ralrge 28 8 1t 13 8 
hay. stdhlC 38 ,43 38 413 30 
Cf ot hypriducts - 2 t) 26 10 8 
cereals 7 9 3 H 21 
indushial byroduicls 8 9 8 6 4 

Tot ld 1001 100 10O0 100 100 

Notes: - This category igchdcs barley. maize, oats aud ied ccolecrlllales. 
* This caltegoly igictides cereal t1(arr, dry brcd ind orher pulps, arid h,,a'ises. 

Source: luessorts, 1991, p.49. 

IHowever, a far more imporlrt contributiton to livestock feeds comes from hay and 
stubble. These represent the greatest source of Icecl aniolg tIre categories listed, providing 
almost 40% of total ruminant energy reqlirecents (r a national basis. This contribution is 
Easily overlooked because off the low value of hay. 
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Table 8 provides more information on the relative imlportance of each type of fecd source 
by livestock production systcms. It is derived frolm a study of'fecl use on ai number of ORMVA 
conducted betwecn 1986 and 1989." The table ihustiates clearly that ccreals are important in 
improved dairy herds, with somewhat less ilmportance in mixed herds, and of almost no 
importance in local breed herds. Among pastoral shcep systcis, cereals appear to be the 
exchlsive comnercial feced, whereas agro-pastoral aml oasis systems also use commercial crop 
byproducts. 

l'able 8
 
FEE) SOURCES FOR RIIINANT SYSNI'tS
 

% of forage unilts for c-t' s~sfcna
by swIri t' 

Range lrage Ilay/sitwer Crop Cereals & 

by 1tiod concentrale 
Milk herds wilh Irrigation (daity hiceds) 
Ghtab 
ladla 

--

--

12 
71 

1(0 
12 

26 
12 

20 
-

I-oukkos -- 17 18 33 33 
1lasse-Mouloya -- 38 8 33 8 

Ial purpose CatlIe (crtOssed breed) 
Ghrab 12 28 15 34 II 
Tadla 3 71 +1 32 -
t3asse-Moulouya 14 I 28 36 21 

l1ed' Catle (local breed) 
Zones houls 
Ghrall 42 8 -- 5 5 
l.oukkos 7 26 37 10 --
Loukkos 21 13 ,1 16 
Tailla irrigIt6 5 53 28 14 
ladla 3 12 68 16 --
Khenihia 37 20 31 6 6 

I'asorals.ell 
Ghrab 62 2 32 -- 4 
.oukkos 59 -- 32 -- 7 

Ita.se Mouhonva 50 -- --36 13 
Khttiiha 63 225 -- 10 

Agro- paslral she)
 
Lottkkos (irr/hour) 29 7 32 22 10
 
liaNse Mouitlya (iri) 
 8 I 24 25 39 
" l (irl) 25 18 25 17 15 
ltadla (btoul) 36 3 51 -- 8 

Oasis shceI) -- 27 28 7 38 

Source: Adapted frtom (;tet'ssoutls 1991, pp. 17, 23, 28, 39. .11,11. 

15 F.Gtessous, 'rtoductitosItiurrag.tts I N sj_. iaqlx, _Rappotde Svnlhse I.ditions Acies, M aroc. 
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These paramecis suggcst the iiporliacc of cereals as an11importan t suppllementl to 
ruminant feeds, particularly for agro pastoral she)ep a I dairy cattle. They also delnallslliate th:t 
in nearly all systems, particularly where rangclaiid is uiavailaile, lrage craps play aI critical 
role. This role is also important for the cereals sector, nt becatise Iorasgcs represent a 
replacement for cereals iii animal rations, but bccatuse they represent an alternative use of 
agricultural land. 

Graph 7 (Icinoustrals aItrend toward cxpansion atf forag c pro luction areas. Ail initial 
growth trend in the late 1970s appears to have been a-rrcstcd illthe early 19 80s. I lowever, since 
1986, a dramatic increase in forage area has occuired, which appears to coincidC vitli higher 
prices of crop by-products .1i1d concentrate feeds. (See graphs 2 and 3) It is not clear yet what
the effects of this cxpalnsion may be an other apricultural activities. Some experts suggest that 
this may be occurring primarily on fallow Iand s iiltle how-, thereby representing all 
intensification illtill,Ilse of land, but not necessarily a displacemeiit of other crops. 

1,'I I l] It' I , ,11''II I' i I J II /(~ l 

!1111-I ll 

~fo1 
.i11 

|
I- Ill ii
 

W)i 
If II Il" I I / 

I-, IiI ll h v -til1.11 if f c s 

f2l 

,Ill 

'III 

,.11 

Ill 

IlI 

become copeitv altentv tol ce1 a crp.Acs firdciotuvyilMke 

Gla~ilhiqtie 7 

This trendc will have inportault iipl icationls tb~r cereal procluictioin if forage craps .shoulId 
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1991 suggests that velch oats, forage oats, and barley forage had production costs of bctwecn 
57 and 62 Dli/ql. I6 These costs are sighificantly below forage prices during the same growing 
season, which ranged Irom a low of I I)hl/kg in smner to 1.6 l)h/kg in the winter. In a 
separate study, Staatsen has calculated nel financia! relurns to alternative crops per unit labor, 
land, and water, and has found that foirage crops are corilielitive with some cereals and leguin cs, 
particularly in the drylands, although their rclaliv,2 attraction aills if commercialized.rapidly 
The ,study results suggest Ilhat Ihese crops inc hcst grown inconiunction with mixcd larming
opcra!ions. lowever, the study (toes not examine how Ihese crops fitinto the farn erterprise 
as competitors for scarce labor, water, land and c,pital resouices. 

Effect on relative prices for ruminant fecds 

At a broader level, itisinteresting to ask ho, ma! ket liberaliiation of the feedlsector has 
changed the relative value of various feccd products for the livestock industry. To assess this 
issue, Table 9 presents an analysis that atleipts to value conirncrcial feed product on tie basis 
of the implicit value of its usable energy and prote.i components. It separates comnmcrciai feeds 
between those providilg primarily energy (ruiniatil Iot;il icstible nutrients) and protein 
(ruminant digestible protein). Using these tihgroul ,iigsof Ited as sepairate estimators of ener'y 
and protein component values, it then dcriv'es tie inplicit eicrg}y aniI protein Comiponent price 
by solving tIhe two equations for the two unknowns. 'liese cipolieit Co)sts are then used to 
reconstruct the implicit fcel price for each feed. The analysis iclies on est i ateu. of average 
feed availability for Iraded feeds belween 198)6 and IQSQ ,iswell as average market prices for 
feeds in 1991. Implicit energy and protein valtucs are also coipared to results for a sirrilar 
exercise using 1998 prices to illustrate Ihe evolution in rclative value of these two illportant feed 
ingredients. 

16 C ilt(de protiiinn disv i ilsmtjk aij i.O il') IP'uVOrTcc d NIMeknes, Juillet 1992, 
NIARA/l)lDAl ivision d s Atfaires FEcinoniqitics.. 
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Tale 9

EVALUATION OF IMI'I.ICIT VAI.IUE OF (OMM:RcIl,\I, FEEI)S IN MOROCCO
 

Avail- lnncrgy Pl'in Nfaukel Implicil Ral i Hcol. Ralio 
abilily (RTI)N) (Im)P) value vtle Ntarket/ Value Ilmplcit/ 

------I(100)NIT-------- ----(lh/In)-.-- Iuplicit ( h/tn) lEconomic 

Energ)' fceds
 
WcightItd avcrige value ---- > 157
 
guaie 50.0 '10.0(1 2.90 2320 1121 1.6 295
 
1.79 
Ihluly 265.00 196. I 22.79 2160 1562 .,I It23 
1.33 
cereal Iran 786.00 '187.32 90.39 1530 101,4 0.9 1269 1.21straw 10.,40 3.85 0.31 79)) 696 1.1 NA NAdry heel pulp 125.00 85.00 5.38 2,160 1203 2.0 969 2.5.1molasses 1018.3,4 7.10 9(00 9-12 1.0177.60 1,175 0.61
hay 392.(10 301.8.1 11.76 i 1.113 1216 NA NAdry cithus pullp 1,1.00 1(0.36 0.112 1010 1196 0.8 NA NA 

I' tleii feds 
weighted average vaiue oyeii ---- > 3680 
soya bran 2(0.1(0 15.69 7.2,) 35)0 3559 1.0 2976 1.18suiulouwer bran 5..40 3.29 1.73 1700 319-1 0.5 1181 1.44raptWsed bran 10.50 6.72 3.36 IS00} 323.1) 0.6 NA NAcllon seed bran 5.22 3.71 27361.72 332') 0.8 1837 I.49fishmeal 11.00 10.80 23.1') 5(00 4 7), 1.0 3690 1.35fever leans 75..0 '1.5.9 16.37 3.1)10 2.159 I., NA NA 

'I I'AI1, 
 13,17-5R I9-1.66( RAIO(IRI('I- I(1)1'/R'I'I)N
 
I .|'I.IuIVAI.111 : lCI 'tN1-N IS 1,1.11
r " I 7978 5.52 

CIIMPARISoN (1 RFSIJ;II.IS I:(Il,.Z 
IMII.ICrT VAI.II: M l hMl1 jNIN IS 11)12 .171(o 3.73
 
I'RICI"
RAIIl) 109102:I1987 I.A,1 2.13 

Nules: a) stimailcsofavailalbility lbr a'iuuial Consumption are foin : "lilan IFourraggere, Service 
u'Alinmenlalio" !995 a 1987. 

1)Cocflicicnls (ifiy natltr, 'ncigy (Rumuuuinanl Tolal l)igej~luibe Energy) and prolcil (Runlinallil
)igeslible Prnomt) aIe 111011FeedslulfIs, 1987 Relirnttu Issue. pp. 23 If. 

c)Market piicis are Iuuarus lor lUlallalkts. They ale calculated using tala I1lnu (ile

ERuiee d'liIagc Of flie SA/I)E/IARA and )V/MIARA.


d) Implicit prics 
are ,calculalel usiiig liniiiuciA v'aluet- 101 cCrg' a11d i1Ito6 cOilpIImUlCes.

The equation is presented in the AIRI)/l)l'AI- I.isu;hick scthor analysis, 1991).
c) Economic values ieprw C )POP iIcls It8(
e11 Le-ICTLT'nc es Of kni lroin (he puouiof Casablanca. 

The resulls sugge:;t lhat most energy feeds, including lhc cereals and cereal byproductfecds (maize, barley and hay) are overvalued with respect ttheir implicit feed values. The only
exception to Ihese are bran and citrus plp. (Onthe olher hand, most of the protein feeds,
including all locally produced oilseed cake (cotton colza and stflower), are undervalhcd.
Comparing these results with a similar analysis in 1)88, shows thal despite this fact, Iced energy 

2.1
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costs have risen inuch less than protein en crgy. This suggests tIhatolier solurces of animal feed 
energy, such as forage, which is not consi(ered in tIle alalysis, have becone nore ilnportant. 

The mulli-market analysis cited in Ihe previous section also provides an interesting
analysis of the impact of cereals policy oi ruminant livestock Tahle 9 repeats sonic of these 
results. 

Table 10
 
EFFECTS ONTIlE' IIV'STIOCK SECIO OF AN INCRE'ASI' IN CEREALS I'ROTECTION 

(%cliangejl' frlilibise 'miSe levels (h11oi 5% ili'rvl.is illCeriil price) 

I lard wheat Sofl wlleat Ilal ley laize 

Beef piie 0.53 1.13 2.62 0.14
 
ilton price 0.29 0.61 2.26 
 0.23 

Mk, milk.price 0.61 1.21 2.25 0.36 

lieef -0.1 Iproduction -0.3') -0.88 -0.01

Nt Lhl1 a jcrodu,'lion -0. 18 -0.58 -3.33 -0.07
 
Mkl Milk ptod'n 0.16 0.04, -0.1( 0.05
 
Ol Milk prod'n -0.92 -2.07 
 -.4.31 -0.63 

Rural heel coiinstui. 0.(7 -0.23 -0.66 0.03
 
Urhan beef clnsui. -2.13 -0.4t8 -1.00 
 -0.03 

RulralInllll1ill -0.01 -10.47 -3.23cllns. -0.06
 
thrbhan illioun coils. 
 -0.30 -0.641 -3.39) -0.08 

Rur. iikt milk coils. (0.3) 0.15 0.12 0.10 
Rur. offm ilk coils. 1.66 2.12 3.68 0.72 
UIh. nlkl iilkcoils. -(i. 1.1 -0. 19 -0.57 -0.05
 
Ulh. oill Inilk (.301 0.5
colIls. 1.98 0.2.1 

Source: Aloui, I)clliier and I loiulny, p. I1. 

The analysis 1esu.lts (eInonstrale clearly the inil)irlaltce of barley as (lie principal link
hetween cereals and livestock seclors. In alhmost allcases, the impact of a barley price change
is ill lhe same direclion, hut ilch higher than for oilier cereals." An important exception is 
with respect to ilie milk market. Barley price increases have a significant negative effect ol this 
market because of rising costs in milk production, for which harley is aii illportant concentrate. 
Official market milk prodiiction falls most (iaallilically hc'auMse its lirices are fixed and thelefore 
profit margins are cut. Oin tie other han(, free iarket milk prices rise Ilyahout 5% for every
10% increase in barley price. Ih-owcver, price increases for the olher cercals, particularly hard 
wheals, have a strong ipositive effect olit productiion , rulralfree imarket illilk priiiarily because 

IThe oniltty otlhr impoilail excepliopils contclii opposite ell'cls hoio maiize wilh respectil poultry. See 

(li5tii5illn inpiit,viols .s'lii2. 
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incomes rise, increasing rural milk consuptintn. The frce market responds dramatically (a6% 
increase for cach 10% increase in hard wheat price) because fhe official market is stifled by 
fixed prices. 

Several other relationships should be noted. IFirs, proleclion of cereals raises their value 
and in all cases results in a dramatic redtiction in forage areas (fue to the greater attraction of 
cereal crops, and declining demand for rulminant livestock products overall. However, this 
result contradicts trends noted above, which sugges an expa;nsion ill forage area with higher feed 
prices. [wo explanations may be offered Ior this. First, the increasing feed trends referred to 
above are primarily with respect to plrodicts other thall cereals for which subsidies were 
removed, including cereal bran and dry bee pulp. Moreover, the model does not allow for the 
possiliity that forage is expanding in fallow la:ds, and is not in direct competition with cereals 
area. Nonetheless, the model conclusions are interesting because they suggest that forage
expansion will not displace cereals if cereals irlccs are increasing, rather the reverse will occur. 

CONCLUSIONS AND RECOMMIEIDATIONS 

The discussion above illuminates several important issues that link cereals market reforms 
to livestock: 

- Rising prices for commercial feeds, which have accompanied liberalization of feed 
markets, havc contributed to rising costs in the livestock scctor inl general. 

- The poultry sector receives significant negative protection from border taxation policies 
onl cereal feeds. This negative protection has risen since the implementation of reforms 
and has contributed to rising feed prices and tliereforc to increasing poultry prices, 
resulting in a stagnation in poullry sector growth. 

- The s!abilily provided to domestic maize prices as a result of the variable levy is 
diminished by con tinued governnlcnt interventiol to limit imports during domestic 
harvesting and to schedule the flow of imports. 

- Strong oscillations in poultry prices are not, however, attributablc to variations in feed 
price but ralher to issues of disease oll thc onC hand, and structural problems in the 
poultry market on the other. 

- The inflexibilily of the maize price to world market conditions in combination with anl 
ad valorem protection of poultry meat could result in a creation of uncompetitive 
conditions for domestic producers if world poultry should fall orprices domestic 
preduction costs rise dramatically. Hhowever, given high proposed ad valorem protection 
on poultry, these conditions are not likely unless the internal reference price of maize is 
allowed to rise to more than triple the world price. 
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iariey policy is currently incoherent, because of the Simultaneous effort to eslablish a
fixed levy and to introduce of an internal fixed price. As a result, the levy is being
administered as a variable levy rather than as a fixed levy. 

Ruminant livestock isalso sensitive to rising protcction for cereals. Ruminant production
and price are most sensiive to the barlcy price because of' its importance inproduction
and in rural incomes. Moreover, it is al:o key to the poultry sector because of the 
substitution front red and white meat as ineat prices rise, and real incomes fall. 

Increasing feed prices appear to have contributed to an increase in demand for forage 
crops and an expansion in their area. This trend appears to be occurring at tileCXI)CtSC
of fallow lands, and primarily in the h'ou'r. lowever, forage crops could begin to 
displace cereals if tilerclalive prices of cereals fall willi respect to livestock products. 

Reollllenll iolls
 

Reevaluation of the merits of a proleclionisni for maize and barley policy 

In the future, more attention should be givcr to the impact of border protection policies
for fccd cereals on the livestock sector. Maie is parlicularly important because of its 
predominant role in poultry production. The sensitivity of poultry to rising fccd costs suggeststhat priorities should be reexamined regarding the relative costs of protecting maize producers 
versus encouraging the poultry scctor. Ifprotection of maize prodiction is a priority, means 
other than trade policy should be considered to encourage domestic maize producliou such as 
targeted subsidies. 

As a iontradcabic in most years, proteclive policies on barley are usually itapl)lied and 
therefore without effect. i lowever, in years of crop failure such as the past year, these policies
do apply. Ironically, it is in these bad years that protection is least desired, since domestic 
production is likely to be in severe shortfall, and ninnant livestock systems, for which barleyis Ile principal supplemcntal energy feed, are in most need of supplemcmeiiation. lro:ective
 
measures 
 to raise barley costs in these years are therefoe especially dalaging to the livestock 
producers. 

Fortunately, in this year, ad hoc measures lakenhave been to reduce the real taxation 
effect of border policies by d(leucting inmort and ad valorein tax rom tiecosts levy.
Moreover, the I'roworamme de Sa n-eg'adh de Chepcl has I)rovidcd some feed at subsidizcd rates,
thereby relieving tie impact of a bad year for some iprodices. lnfortunately, this scheme is
insufficietit to meet all demand at its subsidized rates, and thercfore it must use rationing. The 
difficulties of providing an equitable anl reslponsive rationing system suggest that more 
gencralizcd relief would b provided by simply eliminating protection on barley and allowing 
free imports. 

27 



Modeling of tile cereals and livestock markels. 

A mult-market modl has bcen developcd by tile I)PAFB and the World Bank that focuses 
on cereals-livestock interactions. Resuits of the initial model, which have been cited above,
provide interesting insights into the impact of cereals policy on the livestock sector. However,
this model is based oil 1987 data, and its structure reflects 1988 policies. 

The model should be revised to update baseline data to reflect recent changes in
production levels av, relative prices. In parlicular it has been aritucd thai feed prices have risen
overall, and protein feeds ill particular have risen in value. Moreover, protection levels oil
cereals are much greater now than were assumed in the nodel. The baseline data in the model 
may also be improved by the results of an exercise underwaY to derive better estimates of
demnand elasticities for cereal and livestock products. Once revised, the model should be used 
to reexamine effects of cereals protection oil tihe livestock sector. 

A second, more difficult step will be to revi.ie the structure of the model to reflccl receilt 
or expected policy changes. In patiCular, the current model treats prices for livestock products
as endogenous because imports are assumed to be prohibited. I-lowever, reforms envisioned for 
next year will allow imports. Assumuing protcction levels anc not so high as to make these 
products nontradeable, this should niake livestock product pri ces exogenous. Changing thismodel's s'ructure to reflect this and other changes is, however, a major programming task and 
may not be worth tile effort until these reformns are in place. Moreover, a separate trade
niodeling exercise underway by the CMIRP will also examine some initeractions betwecn cereals
and livestock sectors, and should he able ilncorporate changes in border policy for livestock to 
examine tile issues that these changes raise. 

Economic analysis intie livestock leparlient. 

The l)irection de I'levage is currently facinig a brad array of new policy questions that 
stem from the ongoing liberalization of international trade ini livestock products. In particular,
the lF. is faced with a series of complaiiits by the poullry and feed sectors concerning the
negative cffects of cereals policy on their industries. It currently lacks the tools to examine 
many of tie issues being posed, including: 

- the possible effects of world price ilovelments in livestock aid cereals markets oil 
domestic produclion; 

- the effect :)f changing elativc pri cs for feeds and livestock products on production
incentives in mixed farming eiterprises; 

- the impact of proposed reforms on livestock and feed produicer profits. 

The DPAFB has already developed a number of iools, ilncluding the multi-market model
of cereal-livestock interactions, partial equilibrium analyses of specific markets, and linear 
program models of mixed farmis dial cali respond to many of these issues. An understanding 
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of the utility of these analytical tools and an ability to request analyses froli tie DPAE and apply
the results L) the issues at hand should bc developed at the DE)1. 

Clearly, while this recommendation is not a central concern of the Cereal Market Reform
Project, it should be part of its agenda to encourage others to undcrtake this task in order to•,ssure the understanding and the support of the livestock sector in the efforts to promote cereal 
markct reforms. 
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Annex Table I
 
EIQUILIIJRE REISSOUIRCEIS -- EMI I.()IS DI. I.')RGIi,
 

MAIS, AVOINE, FT SOR(;IIO) (I,00) Qx) 

O RG I --------------........... 
---- -------- M A IS............. ........ 
-------A V O IN 17....... SO RG11 0-------
P'rod. I|lpor. T,,oal Con.. Pil. Ilp.r. rPl I1r.... Imp TotalCon,. hod. Injr. Totalcons. 

1969 19311 ) 0.1 19 14010199.48 ,1185.0 15.S ,1100S 451 10-1.5 D.0 10-1.5 18.3 460.118 0.20 461.0 115.2
 
!9710 11555 0.0 18555 6781.6.1 311.16.01 0.) .03', 370 115 0.0 115.0 9M,8 511.7 0.(6 511.9 127.9

1971 24413 0.012-1,133 7629.S7 
 3711.1 10.. 1 31108.1 100 I.15..)0,11 145A 125.7 I,1 .0811.05 11.1-,.9 286,2

1972 23426 0).0 23126 7,118 17 3.192.11 10l) .SQ6., 561 32-1,6 I.) 324 6 2O06.1 51.3 0.15 561.4 140.1

1973 11919 542.10 12-161 7361.79 21,4.0 321.0 2.115.0 .179 115.110.11 I1IS.9 99.2 494,7 0.0.1 .It./123.7
 
1971 22677 0.0 22(77 5730.61 .171 1) 21)9A.. .100314 501) 1,"H.)10.(1 K11.1161.3 1133.2 11.47 K33.7 2011.3

1975 15060 994.11 15195.1Q021.07 .152.11 .10.11.0 0,7.0 lf6 
 271.7 01.0 271.7 2,11.6 711.9 0.25 71109.2177.2
 
1976 27174 0.0 27174 6909.95 1679.11 1.1 4679.1 6-M .14..1.3 0.0 .1.3 .22.3 183.4 051 113.9 ,45.9

1977 12777 261.0 11.1 896.1,72 175111 415.1 2166.3 H7) 712 OA.1 7,4.2 54.) ,14.2 0.65 4,1.9 II.1
 
1978 22199 150.0 22;.19 6511.25 3700.01 755.6 ,1,16.1.61317 11176 (0.01 117.6 95.6 3,13.3 0.06 343.4 15. 
1979 17919 113.0 18112290115.18 29,1. 1121.5 39H11.5 1533 56.2 11,2 56.4 511.7 220.8 1.31 222.1 55.2
19110 20992 1020 2:0941 6906.57 31(.1.p 11,17.2 4.108.2 1,12 313.2 01.1 31.1.2 271. 216.9 0.31 217.2 54.2 
1911 9871 20,13.011 14 7325.77 1SI.8 19109.012160. Ii,,1 .153 2 19 361.1 20..1. I. *.2 1.001 115.2 21.6 
1982 22171 1703.0 23H17.1-1692.52 231.5 1,.137.0 3712.5 174.1 70(1 .0 7115. 664. 272.3 IA.,1 27.1.7 6S.I1 
1983 1166. 21.7 11(b95 541,1,.01) ,120. 0.2 ,1201.7 .377.0 226.5 1.06 226.6 56.62-15-.1. 17218.1 4192.A 211)2 5 
19.4.4 133.1.1 972.) 14316 63101.31 2S117.6 12117.1131 .11, 2213 ,11 3 [0.0 11.93 .1.3.7 23.1,6 1,41.0 375.4 59.A 
111s 2111.1 1111.112125 9213.11 3019'.'. I155.1. 1711,1.5 2.165 33,1. 5.0 33' 18 IS .0 2012.4 100.111302.5 51.6 
10816 3562) 316,V6 767 5 0,0
l11) 15433 2-111.2 3.31.), 142.6 
1."1 3,5-111 3571 'Q 562. 131.2 
1110 219116 41028A1 51138 13R.3 
V911 21376 ,136.2 -172. 156.1 
1').)1 32525 33501.5 
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Annexirahl2 
CAPACITE INSrALLEH' 

Socijtes Tonics/h Capacile AzlkI 

Inaam 30 216.000 
Cicalim 
Allahs 
SNV 
FI All",'e 

21 
I9 
15 

20( 

126.0(0 
I I.O(0 
I08.1)0
96.000i 

Eddik 15 90.000 
Sonabltail 12 86.100 
Calimah 
Solalab 

4000 I/mois 
,4 

.(0.10(1 
48.000 

Somalim 10 21.)0 
Sahi i12000 I/mnis 11.100 
All"'hlouka 6 1.1,110 
All I)mukkala 6 1.400 
Sudllinl 5 12.100 
S11al1 5 12.000 
Soprmal 5 12.(11 
slima 5 12.0(0 
Pravimar 5 12.0t,O 
IB.Alimnt 
L.a l:nilaine 
Dar Hl I:cllous 

.1 
2 
2 

9.1)00 
5.(0( 
5.000 

1.07.(000 
arionli a I.100.000 
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ANALYSE )E iRIX DI: REE:IRENCE. MAIS
 

PRIX DE REFERENCE: MAIS IMPIORTEL" QIUANTr1I'- PRIX 1)1:PINSF TAX S/S IIIIVENTI( NS CI(JT 
D'AC2IIA,TFINANCIERF, I CONJM IQUF. 

uNrrlnS ICIANGN ,(NECIIANG.----. -- -- -- -- -- -- --.... .. .... 
 .....- -----... 
 .... ......
 
'RIX 1:0)11 $/QL 9.4 0.0 0.0 9.4
 
FRET $IQ1. 1.3 0.0 
 0.0 1.3 
ASSUIRANCE $f1)I, .1.1% (0.3 0.0 0.0 0.3
 
PRIX CAF S/QI. I1,0 0.0 
 0.0 0(.0
 
TAUX ElF.CIIANGErOFFIC.E. 
 1.,
 
PRIX CAF [h/QI. 9.8. 0.0 0.0 93. 

FRAIS P[IRTUAIRF-S 

MANIrI'FINTIUN "'. r (1.51T 0.5 I.I 0.1 0.4 
1 RANSI'ORT SUR 2.5KM I)hl'QI.KM 25 0 060) 1.5 0.4 (.1 1.0 
PEAG(. q-,1, fr 0.401, 11.4 0.4 0.0 0.0 
GARANI I)U (IS q 'caif 0.o% 0.9 0.0 0.1 0.7 
FORM AI.ITE D()IANII'[S T I'a f 0.10% 0.1 0. I 0.0 0.01 
C(N)MIS. D'AC('REI)IIF vlcnf 1 25%' 1.2 0.0 0.0 1.2 
COMMIS.DIRREVOCABII.rI" ' I' 1.r 1.255 1.2 0.0 0.0 1.2 
COMMIS CONFIRM. II \NQi(E PTcI r Im)(,'( 0.9 0.0 O. 0.9 
CONIIISSII(N CAIIIIIjN 'T.I'cf :'.(X)T I.() .O 0.0 .9 
DFSARRIIMAGE %T[caf (.20% (.2 (0.0 0.01 0.2 
STEVD()RING % l'Pif 0.30% O.. ((.(0 0.0 0.3 
ACCO)NAGE '.ar 00(q ((.9 0.0 0.1 0. 
SURVFII.ANCI, S.P'f 0-1.' 1(.3 0.0 0.11 0.3 
MA(ASINAGF. 
 I'aC
Vc 2.501% 2.1 0. 0.2 2.1 
INAN{'EMENT 31)((((IRS 1 P'eaf 1.25 , 1.2 (1I0 0.1 1.0 

IRAIS (;ENFRAUX ,.Icaf 2.50% 2.3 ((.) 0.0 2.3 
A lITRES f Pc.,l O.W", 0.9 0.0 0.0 0.9 

SOUS TOTAL FRAIS P()R'I'UAiR[ 110.5 9 0.7 101.9 

INI'IRVENrISII INS DEI. ILIQU E ( .,urTVA) 
DRIIrrS Dr :!(OIANE ST.Inf 2.57 2.3 2.3 0.1) 0.0
I'REI.VEMIENT FIsc I.I STI.r 12.51'. 11.7 11.7 0.0 1.0 
TAXI: DIEC((MIIR(IAI.. D1i1,l1 I.1 0.15 0.5 0.5 0.0 0.0 
I'RILI-VFMI-N "VARIAIII.E IDh/qI 111.1 1!.) 61.0

) 
6.1.1 0.0 0.0 

IRIX IF REVEIN I"Sans TVA I)lE/hi 111.11 784 07 108.9 
COIEFFICIEN DI'EPRI T-rlI)NNI IMINALIE TIE-I IRIQsII, ans 1 VA I. ((.0 '1.0 0.0 

TAXI. SUR VAH.I-[ ( A IlII ,,l'c:aI mi,lI I.I (|',,4. 125.0 23.11 23.11 (IM(11
PRIX D RFVEINI All PIR(WIDNIIR Dilim 211. 102.1 0.7 1(.)
,4 EIIS'IEI NT IlSIERI (r)'I IN NI 'MINAI .0 "'llS-IRlQI:,nsc, TVA 2.1 0.01 (0.0 0.0 

IRIX All 'R(IVFNI)II. reel 21)(1.0) h 2(1.0. 
((IEFFIOCI-NT 1) tRIUTF.CrIN NI )NIINAI.I. rel 2.11 2.6 
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PRIX 

Aime% Tablle -i 

)IEREFI]ItEN('I: (IRGE INIIl'lI: 

QIIANIF PIX 
11AlIIAT 

I:PENSE 

FINANCIVREI 
I'AXI-SIIIV IN'l()NS .('1iT 

INTI ANTS IN DIr'(r1NI(u ur. 
IN I--

PRIX FoilellSEU Sl e .IHI 
Frcl,Assurances $/,111 I .LM0 

PRIX CAF cn $EU $Ih¢ie 
TAUX DE CIIANGc NOMINAl. Dl/$ 

PRIX CAF en DIRIIAIS IlI,/lhl 

PRIX CAF en DIRIIANIS Dhilql 


.............................................................
 
FRAIS DE LIVRAiSON. PI)T-MINOTERIE 

Perc. % CAI:
AO2.5
K I1tcnllio)n Dl1ilh lit1 

|JAlcli,,n I)h/h lce 2 

0ri dege jl, D(1.11fi 

Gainnli diiI id 'T CAl 

ForlnlIltc, dIoinicre Ith/lime 

Colililli nccreiftif q, CA V
il Wr'i 
Colulll.
,'irrcvcnhblihe '. (/1: 

C01ii1i. C1,nfl lllli
1 til.,i ', ('AF 

Coi . cmilliol 77. 'A(1%
AF' 


Des il ingel DINh/h.tlin¢c 

Al',cil I)hIlIllulc 


% 
 5igjrs} I 'hl/i'n.1.11 
A)cc-nialig e I)li l/nrci 

i1cclliclil
v~ili, (.30it.) 'T lparnit 

Fra' gcneru ( I'AF 

Atill 111h11"11n
c10. 

SIiUS TOTAL FRAIS PORTUAIRIE 

IN'lRVENTFIoINS 1 I ILtrQlltll (snl IVA) 
lROIrTS DE DJIUANE ea I'nf 2.5% 

I'R[ .EV I:.N I"FIS AI.I A I' IMI'(R'A'I'I f;.lcaf 12.1% 

TAXI: IE [II (IA1.ISAIII (1 lilfl 1.0)
le('11I 

IJ'I.F.V E1 JI:.TI"F JlilI 
 1.0 


P'RIX lI:REVEINIF All I10 VIENI)IIER llI/u, 
C("EFIETICIIDNT lRe Ill IN E'IAI-10)" ll )IIE sif 'IVA'15)11 'T( LANi 

TAXIE SUIRLE VALIEUR AJM)IlTE 0.01% 

PRIX All I1RoIVIONDI)I-R. rcel 
COEI'FFI('II'hlT NI11INAI.E. rcel)E I'ROII'I:nI'I)N 


111I'".111 IrlAN(,NON ECII ANG. 

108500 10),.)) 1. ()O Illng 
IS W I.) 0.0 0.0 I SO) 

173.0 0.0 O. 12 1 
9.5 0.0 ')(0 10 

10145.5 0.0 0.0 10-s.5 
101.6 41.0 (i11 1(4 6 

% 21 . I 0(1 0.0 26 1 
5.0) s.) 0,11) 0.0 s 0) 

.1. 1)1 0.0 1105.0 

(.140.11 0.0 0 

(F.1%, 1.4 01.0 (.8 7 5 
1.10 1.1) 1() 0.0 01.01 

1.2551.I I) O.0) 13.1 
1.25 1.1.1 (0.01 1.0 13 1 
.iF% 0.1i 0.) 111.5W,10.5 

i
211.1 (.01 01.01 210.9 

21 2 11 (1.1 02 I.8 
.ilII 1 .I ). I) 81.1 

2 il 0.01 2., 23 4 
) 1 III 11). IA 

liil.1 0.0i 0}.0 0.0 01.0 

2.Si7. 2'. I 1.( 11.O 26.1 
Ili)l.() (M( Mf.0)
I.) 


12.19.0l 5.0 4.9 1229.1 

26.1 2(1.1 (.1) 0.0 
I.10.7 1311.7 o.f1 ).0 

4.5 I.S 4.5 (0.11 0.01 
5M.5)0 51y).() 5(0.0I 0.01I1.I
 

I10001.4 6661,.3 4.9 1221.1 
I.1 ().1 1.01 (0,11 

01).0i 0.0 0.0 0I.) 

1800 IN 2210 
1.5 1.i9 

http:12.19.0l
http:hl/i'n.1.11


Aimeix Table15 
ALIMIENrs coMross 

I I Y|'()Tll ESr : 

TVA 7.0%
 
PRODUCTION ANNUELLE ( QUINTAUX) 
 4010O..( 

TAUX DYACTUALISATION 16 00 
I'RIX NiNI)DIAL I'ONDEE UO1 ($/QUINTrAIX 23.25
 
PRIX POND-RE A L'I)SINE (DhIIQIINArAUX) 27811011
 
TAUX W: CIIANGE )FI'IIUI, ( 11$) 8.50
 
TAUX DE CIIANGI 

i 
iE RI-FIIINI 

/ 
(()ils ) 0(1
 

DISTANCE DU PRT A L'USINE (KM) 
 10.00
 
COUT DU TRANSI' WIRTI'I(R -ISINI" ( DIIrI'rNNIE KM ) 0.1i
 
MAIN D'IEtJVRE JOURNAI.I-R" (OII/J(U()R) 39.91
 
MAIN IDOEUVRE SPECIAI.SI',LU 2841 .7()II/MNi(IS) 

ANALYSE PROI'EC1IIIN I-IAVANTA(IE CI NI'ARA'IUF 

TCO) 'CR

PRO1ECT I(N NIMIINAt,. I'IR(i ) rI(IN7 0)7 1.29 1.52 

PR(ITECTION NIMIINALI-. INiRANIS TCI) 1.46 1.72 

IRIrc-TI N UUI'FE)IV I. 1
 

SLIIVENTION FlFE(TIVE 1"() 0.51 0.5'9 

CIUT EN RFI S )URCED)W)MIN;'I'QJF TCi) 0.86 0.7.1 

ALINIENTS COP()ISI-S 

PIRIDUCTI(IN INI)IIS rRIUI.I.E
 
TEMARA 'RIX INrI'RNATIo(NAUX D)EREF-RI-NCIE
 

II' IIRSPil" $/o)UIIN rAL 21 
FRIT UiTASSURANCE /(,IIINTAI. 2.111 

IRIX CAI $/QUINTAI. 2,.110 23.111 0 0 23 
TAUIX DElCIIAN(; IFIUUCII;I, Dil/s 8.50 
PRIX CAI :N Ni IN. IO(CALIE'1C( IMIi/QIJINTAIM 1.35 190.35 0 0 196 

................................ ........ ...................................................
 
CIIAR(lFS D)EI.IVRAISIIN. I'()RT-I)I'AIII.ANr
 
NIANIIr-NTIoN 
 0.511 CAF 1.991 111 11 0 1
IlAGE .1IT, 0(.71 11.79 I 0 0(CQF 

FIIRAI.msI/S IN)M(lANIEIFS () I CAl 1 
 21 11.20 0 0 0
CIINIISSI(iN I)'ACCRFDiR IIF 1.2S5,1 CAF 1 .45 2.45 0 0 2 
Cl)MNISSION 'IRREV()CAIIII.ITE 1.251, (&U 2., 2.15 II I1 2('IISSION ('()NFIRNiAI'(I)N IIANQIIE: A I I9 l.')6 0 11 2
CIINIISSI(IN CAIITIri(N 2,; C& .1 3.13 0 II 4 
IIE-ARRINIAGIE 0.2111 C 1: 0.31) (.39 0 0 0
STIVD)RING 0.3ItCAF (),S'I 0.59 01 1 
AC('I)NAGE (.97 C& PF 1.77 1.77 0 0 2
SU(RVEI.LANCE 01.1% CAU 0.59 0.59 0 0 I 
MAGASINAGE 2.57. C&F 4.91 -. 01 0 0 4C(OUTS FIN. POIIR 2 sE5 .IwE sT( CKAGIE 1.25% C&F 2.45 2.45 0 20 

PRIX SOIRTIIE POlRT TCO DII/I) 219.81 2111.1 1 1 218

TRANSPIORT PORT USINE- DII/Q 4,811 4.110 1 0 3 

IRIX MIERIFERENCE CAFU1CO1. -QUIV.AUSINI- DII/Q 22.1.61.1 224.61 2 I 221 



ALINIENTS CON;0SS, UNIr-E QUANI'IrI. IRIX IIWRS II'FINSE TAXI-5/SI)IIVENTIONS COOT 
PRODUCTIoN INDUSTRIEI.I.E1 DACIIAT 
CONIITE EXPLorrATION ((SINE 
TENIARA PRODUOCrION INDUSTRllI.I.E 
.........................
 

COIJTS DE PRODuCIi)N A LUSINI-

MATIERES PREMIERFS ' INCIORM)RIRA'rIIIN 

0)RGE LOCAL 0.064 25667 16S 
0R(1 INIPORT)EE 0.0110 0 It's 
MAIS LOCAL 0.132 52857 230 
MAIS IMPORTE TCO 0.429 172116 2.10 
TOUIRTEAIJX DE SOJA INI'.TCO 0.042 11(,.14 J.50 
T0URTI AIIX DE SOIA 1CO ().0(12 111,1.1 350 
TOIlRTI.AUX 1)rETI(I) RNI"-1)1. 0.0401 1(6012 171 
FARINE Dr. 1ISS(ON 0.070 21113 S00 
SON DE IILF 0.112 569411 I So 
l'lirrs1,ils 0.010 ,101( 241 
IPULPE D'AGRUMIFS 0).0011 .1(00 QS 
tilt (11.(17 2117 132 
CMV 01.1112 4812 1" Io 

TI(TAL MA'RI-iE I'RImII'RI'(-I) 1,(1811 41110.10 

AIIRES I'RAIS 
TRANSPORT MAT. IRlNI, 5Oki. 

TRAVAIL 
J(IURNAI.IER J0IR 27650 
SPECIAIISEE MIllS 240 
(GESTIIINNAIRE M1IS 

ENERGIE, fi(l) #/AN 
FRAIS GIEN'RAUX F (I-Sl'IN 

IRAIS DIVIRS III( GISlHIIIN 1AN 
rRAIS FINANCIERS /AN 
AM(IRTISSI:NI-NI'S C1AN 
APR rS FRAIS /AN 

ANIIIR rISSIhI'ENT 111S Il I IIIII.ISATII INS 
COiNSTRUCII )NS 1AN 
MA ERII:I. rr I1IrIILI.A;I" #/AN 
MATERIEL DEI TRANSIRT P/AN 
AGENCEMuIF INSTALLATIONS P/AN 

FRAIS I:INANCIERS: cquipclicnh 
TERRAIN IIA 

cImi T O 1T.A I.'I1SNI:.IFI) NilI..1I 

VAI.EUR TIFrAI.E DI1SI'RI II1IIsI)II/QI. 

TAXE SIR I.TVALAII 1(1110".:%
1
li velnic 279)(1 I) 

nwinx TVA SUR NIATIER I'RI ERII'R 
TAXI'SIR VALEUR AJlIItjr NI-1)II11). 

Co(ITlI / I'ROI)1Cr11()NI'AXI/S CoMR'ilISI-S DII/IQL 

I/EIART IEC(NI )II)I FINANCIER 
IAXE INIRANTS ItlIRECr DIRECI. 

165 

13) 
230 
'13 

291 

.151, 
17o 

10 
1511 
2)10 

'111 
132 

1261 

123,19K2 111911 

0 0 
12157127 5067717 
39589065 1969056.1 
W1115288 H111201 

519528H -23512 
2727172 1090183 

I.11.16.Ioml 0I 
85,12152 0 

962.196 .19250 
.111)1t8 .381)99 
1601157 1.1658H 

721(721 106642') 

10979 2739093 
0 0 

48275 711.11135 
630352 192681') 
96603 4914493 

1761f(11 595,12.11 
5-1541 2S631911 

,1 )110-16410 
115122 R-1567310 

Q '191746 
-26669 ,I.15756 

7313 1Q362 
3-147 5762.14 

11117.19 274131S6 1473191 726523P8 

II 121312N1 336N17.16 721$72 7911592 

11311.1 

1117301H) 
6820011 

17113959 

276717 
0 

326715 
35919' 
31121 

9181911 
0 

123,179 
325327 

221727 
36612 

1 
953110 

0 
0 

I) 
161924 

0 
(1803 

0I 
29115 

27571) 
0 

7.109 

65107 
20111 
2197 

35357 
0 

107300 
68211 

8211709 

3511 
1) 

.2677 
,.110 

3162 

919111 

I) 
1353 
3253 

15170 
(1027 

77786 

2(1167 

965700 
613800 

975250 

11122 

211794 
316119 
279).17 

711529 

11247 
315567 
186447 
30388 

74524 

121319,117 315018226 

31111 79 

3-162011) 

9 

95319590() 

213 

21 

19 

19 

-2 

16 

2 

.3 

4 

0 

2 

0 

0 

29 75 113 

http:41110.10
http:INDUSTRIEI.I.E1


PI)MI.ET DF ("IIAIR 

TAUX I)'AJTIAISATI( )N 12 !'
 
TAILLE Dr IIANIDE 
 I .So
 
N()NIBRE )E IIAN)lS PAR AN 
 .I1 
RI-NIEl3Nr ( KcrIr1T ) 22,
 
TAUX iE NIIIRTA I.3r ( IN I, ) 
 tt.15
 
FACTEUIR I)1FC()NVI-RSI)N DI: TRANS FIRMA'rIIIN
 

FACrI:UR DI: C(INVERSI)N DE- QUAirr I 
PRIX NiINDIA. Fuo ( Sff)INNI ) 10-1 l)
 
IRIX A LA FERMII ( DII/KG ) 
 11.)0 10.65 
PRIX Dr GRO9S(1DII/KG) 11.21 22.() 
TAUX D1 CHIANGE [FFICIFI, ( Di/s) 3.511
 
TAUX DE CIIANGE DI- I'FLIRINCE (1Dills) 10.00)
 
DISTANCE DU PRr AU G(ISSIS'I'lI (KM) 1001.00)

DISTANCE D)U MARCII D)E I.A IlTRNr ( KM)
1GRI(S A I i.r)(0
 
c((1IT D) TRANSIPOR1T p l)RT-mm;Ri5SITE (D1fr)INNF KN) 1.25
 
c((111 DIUTRANSPIIRT MAR.r GRiOS FlME.(IIrI'()NNI, KM) 1.25
 
MAIN 1IE)1UVRF JRIIRNAI+IrRF, 31).0Xo 
MAIN WI(WIULVRE SI'I-CIALISI'E 60l.0(
 
Co u'r GI/STI(iNNAIR 1 
 )601.00i
 
L iCAI'ION Dr, LA TIRRFI (DII/IIA) WHO)6.161
 
DR(1) )1- I)()UANF1%
 
T'A SURILES AI11 1NI'S 11.17 

AALYSE- DE LA Ri-NTAIIIIlE FINANCIHE.R. FIN 

PRIX A LA FE'RIE 17.110 NP),, 
F.C:ANGIABIIIS. PRIX FINANCII-'RS 12.69 NCi
 
VALEUIR AII)UTEIIE AUX PRIX FINANCIERS ,4.32 El'1;
 

NION 1'(CIIANGVARIL-S AlIX 'IRIX FINANCI.1.RS DR(7 
TRAVAIL FAMILIAL. 0.00( 
'I RAVAII. SALARIIR 1.1'8 
CAITAL l.i
 
TFRiItlE 0.12
 
TAXI-
 11.51
 

Ni0NI-CII TorAt1. 
 .I.16 

IENEFICE NI-T (Dh,/L) 1.16 

ANALYSF I-C()N(IMIQUE 
1"C( I 

PRIX A LA 11rR3F1 1.10
 
I-CIIANGI-ARLI.-I. PRIX FINANCIERS 
 9.1 
VAILEUR AJlIrrlI:E AlIX I'RIX FI'ANCIERS -0).'94 

'ICR 
PRIX A LA IF61 '1.5 
UCIIAN(EAIII.I"ES. PRIX FINANCIEP1S 10.6.1 
VAI.I3,1I( AJIIrI-Jt: AIX IRIX FINANCIIERS -I.11) 

Ni'N I'CIIANGIEAIiI.ES AUX RIX FINANCIERS 
TRAVAIL IANI I.IAI, 11.161
 
TRAVAIL SALARII-R 
 1.68 
CAPItAL 1.85 
TI-RRE 
 1.12 

N()NECII TirAL 1.65 

BlENEFICE"NII (Il, g) TC -4.59 

IENEFICE"NEC (Dh/kg) TCR -.. 75 

IIUDG.EI mE PRI)UCTION A LA FI'R(611 

http:IIUDG.EI
http:I'CIIANGIEAIiI.ES
http:FINANCI.1.RS
http:PI)MI.ET


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

I'MI.LET D CIIAIR AVEC TVA uNrrE QI3ANTI'F. PRIX PRIX DIT'NSF TAXFCS (SUIIVENTlI)NS) courrGRAN)E"EXII.OrrATION [3ACAT 11r33Z FINANCI I3 T TAIS EC(JN(
IIF.NS LI AN F. 2.10 TAXI: I-chlnmlg. Noneih..g NM(pI3F. 

................. ......... ........ 
 ... .... ........... ......... 
 ......... .........
 
TRAVAIl.
 

J( URNA3ll1R 1.(31R 750 30 30 
 225110 3 33 22500SI'F.'IAI.Sr3 1F.3333R 200 (3) 633 323330 (1 1441) 10|5603GIJ33TIONNAIRE J3(UR H(} 26 263 208003 0 0 2330(3 

P3 3I3SSINS DUN j1IR
VIVANr VAN 619) . 3 1162000 0 1) 162000C(IFT DE h()RTAI.rri 5 % .3210 3 3 8(0 (1 3008 

A UTR S INTRAN IS
 
urP33r DllIrI 63179 3 
 566 -326 66 5716COLr S Vj'FERINAIRFS DI)1/" 63179 1 1 32221 -64,14 322 383,13 

AIIMEN I'S
 
AN T-S rR SS 
 Kr; 22952 3 3 795883 2335813 2261 55747DI'MARRAGF KG 70585 3 3 217515 566(33 6259 15.1295
C33.ISSANCF. K(; 12,15130 3 3 1259771 3293898 362.1 893628FINrt (3 K; 1.1757 3 3 -129537 1 12,18.3 12360 30.1695 

ENTRII-3N V-r EQUIPFI.ENT
 
'I Ir MIATER IEL AVI3C 33.3E
 
AIRREVOI3S 
 120 3() 8 12)0 164 5.4 979NIAN;I!I)IRI3S 120 2. 2.1 3-140 436 157 23(37
3'I+FAV3'1SS 32 550 '162 3(,00 922 28 53380GR()UPE I.111UrI'IG(;IN1 ") 3001H) 3000(3 7500 750 30 6450

Poll3 33 5(3)3(3) 500(03 75(M3 55() 650 6300FUELI. T 2 13H76 176 3751 125 3 192f,GAZ 13 12 .35 35 4.111) 2822 131588N3-I'I'('(A(E ETC... 2383 1.3 (1 266 

1 RAIS FINANCIIRS
 
C(MIURT I33I3.3 :AI.IMI:N I'S, 33((lSSINS
3 6,166,5 03 776) 569063.3(oN(;"rEI3ME: MATE:RI:I. AVIC(3I.F.. EQUI" r' 562333 (3 6745 49,165 

C(IIAR F IN3)I3(3ICFS: AMIt()RTISS3/NIE3NTS
 
NIAERIEL AVICO)LI, 
 3550 196 160 2894P11T 941 611 3(2 710
(33()U PI3F3/I.3'(1IR)(EN" l35.1 135 42 906
IIATIM ',rr 3,1214 '3.12 -265 44337TFERRE IIA 2)333 0 0 2()O 

SOU3S I'R3(DUI-S 
1:1NIT" KG 2532111K 3 0 253)20 2326 1272 21822 

...I ............ .................... 
 ......... ........... ..............................

(3oUrs 3O3FAI3X A L.A F3RI-NII: .I)II 2,130 51) 73 1837c(t;r Ni/r DES PRO(D.VIVANT.MIO.DIIffl 24(.1. 516 72 1R15 
RI-NDEMI'-NT KGI'l 2 
Cotyl333Nr-'AIRI: NIT r3(TAl. A LA FFRMN1 3VIVANT) DII/Kr; 17 1 43 
. AVEC TRAVAIL. FAMILIAI.) 

---.......................--.. 
 -------.............................................
 
DIIRII3r'I( 3N/RIAIS 31ENI-AU3X (F3IRME.GI13 3sIS33F)


rAXEI MARCIHE D3 GR3g (1)II/KG) 
 0 0 00
'ITRANSPo3RT I)II/KclKM Is 0 0 0 
 (I 0 0MARGE ;(ROSSIS1'F: I)I/,Kf'; .6 0 -6 3C(0(MI'S UNitAIRFT'3-3AI3X 333.I)IS'I I,3IIIMTIoN[)I1/KG 0 0 030 
................... ................ 
 ........ 
 ........... 
 ......... 
 ......... ......... 

COUrS T03'AUX INCI.(ANT I'R3 IN103)33
DiSrRII. NIV3.AU GR(SS S-E DI/KG 12 4 -6 14 
I3G13T 0D3I'3RIXDr REFERENCE1. 



POU.lr DE CIIAIR AVIEC TVA UNIrE QUANT[II IRIX PRIX 
GRANDE EXPLOlrATION D'ACIIAr Ihr'l'aw 
IIENSLINIANE l)il.CI 
. . . . ............-------. . . .. .. .. . 
CAI.CIII.1F IRIX ('AF. 

PRIX P)1I SP()r $!fl )NNIE I13 
I:RE'rIr ASSUR.ANCE SrI4INNIF 1(14
AJUISrEMENT PAR FACTIEIJR DE IRANSI )IRMAT)N 75') 
AUSTIEM'Nr PAR FACII.I IIlI)I".QIAIJI'. 0 

I)-I'I'NS-
I INANCII]E 

PRIX CAF I()NNFI 

TAUX D) CIIANGIE l1IE:I'IEI. IU115 
IRIX CAF EN hwiNNAII- I CAI.E m1rr 
IRIX CAF EN MN I.e. AHIS[TI fllrr 

11,17 

9 
'7S2 
$0.15 

11,17 

9752 
80,15 

0 

0 
() 

0 

0 
0 

1147 

9752 
8045 

CIIARGIES DIEIIVRAISON. 'I[--.I--
MANIrrIENrION 
PIEAGE 

FORMAIIT[-S D1)UANII'I.ES 
CONIISSION IACCRiEIFiT: 
CIOlISSI)N IDlRIRIEVO)CAIII.IrI" 
CINIISSI()N CIINIIRM IIANQIII" 
CIIMISSI()N CAUTI(IN 
DFISARRIIA;I ' 
S'IEVII)()RING 

ACC(ONAGE 
SURVI-II.l.ANC: 

NIAGASINAGIF 
C,)lTS FINAN. 2 SEM. STI(CKAGIF 
TAXI-S PORTI"AIRE TI)TALIE" 

AII.ANI
0).511 C, F 411 
0.4'1, C .F 2 

..1 Cl' 1) 
1.25 T C& 1: MFI 
1.25%,EC:l 1111 

I 
T
7 ('&F X) 

2. (',&F [I61 
0. 2 C4 F I , 
O.3 CAIP; 21 
I.'. CA I: 72 
1.3 . (', I: 2.1 

2..S,, (1: 201 
I.2.T C 1Io1 

136% CSI.F 10942 

.11) 
,12 

8 
101 
1)1 
XI) 

161 
16 
.1 

72 
241 

201 
1101 

10912 

0 
.2 
8 
0 

0 
I 
0 
0 
0 

0 
0 
0 
0 

10942 

4 
0 

0 
0 

0 
0I 
0 
2 
2 

7 

20 
12 
0 

3(, 
0 

0 
1(01 
101 
go 

161 
II 
22 

65 
2.1 

11)1 
18 

0 

PRIX SOIRTIIE IRI III!I' INNI" l'-1)1) 108-14 10982 47 8819 

TRANSPORT PORr NIARCIIIF DIE G;RO)S )IlM I)NNI" 
'I RANSPOR'r MARCIIF )E (RI)S FI'RIIF.I)III)NNI 

125 

I. 
125 

1 
35 

5 
1 83 

12 

PRIX DIFRIEIERINCI CAP. IEQUIV.R(IRSSISTI (1)II/KU) 
PRIX DIE RI-FERI-NCE CAF, EQIIVAI.IENTI FERMI (I)II/KG) 

210 
20 

20 
21 

II 
I 

0 
0 

9 
9 

•'I'/
 



11()UR 

i9(19 69601) 

1970 612511 

1971 58582 

1972 52556 

1973 46120 

1974 39222 

197.5 318010 

1976 37.176 
1977 43.145 
P)78 50(12 
297) 57212 

1980 650(Y) 

1981 61624 

1992 58371 

1983 55235 

1984 52212 

198.5 493)1 
196 

1987 


198 

194' 
19901 


r'a!,lau
7 
FEQUILIIORINSRl-SS(IUIt('I:S -I:Ntl'I.(!IS DES I*HR{G-

SUPI:RFICII(. (I'N II I(AIAIIS) 

lltItl( ;tl: Ti'i' ¢IA 1. JAC+IIEIRI. 

2701 ) .44,00
 
301145 Q13.5
 
.1.57 92231
 
.17573' )().34 17795(Y) 
411156i 8.4016 1593000
 
'10813 
 86015 16113N) 
52.300 8.1100 2097,100 
5326,1 906.(1 1800100
 
542.15 -)'/t,-)0 18.1611)0 
55215 111.5287 19736(00 
56.26.1 1.1.175 2150(100
 
5730(1 12231110 2218200
 
56729 I l.39 2,198700
 
56163 11.34 2610700
 
5560.1 11(838 
 2137110
 
55(1 ') I 1261 23 .1-1100
 
54500I I10l.3(( I1966601()
 

I 2l,0ll) 1518110
 
12010(1( 19-11I%)
 
14S .53(1 1585200
 
150II10 16,198()
 
I6l6(8) 169990
 


