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1.0 Introduction
 

Maize is a basic staple in southern Somalia, whose output has 
expanded luring the past decada. The available official statistics 
suigest tiat Somali producers have cultivated more land to maizu U'uring 
the 1980s than during the 1970s. Aggregate moize production has 
expanded, while sorghum production has stagnated. Maize yields appear to 
have risen more rapidly than sorghum yields. tuiorts have fluctuated 
considerably, depending on overall availability of food grains in
 
particular years. What are the factori that have contributed to
 
increased maize output in Somalia- How important have rainfall, market 
liberalization, and -'eal price trends been in the expansion of taize 
prouction Pnd stagnation of sorghum prodUction?
 

The objectives of this paper are thrcefold. First, it will present
 
and discuss the av.i lable data on the maize supply and rice situation in 
Somalia, with special focus on changes in the 1980s (section 2.0).
 
Second, the paper kill examine factors contributing to maize expansion 
(section 3.0). Last, it will assess in a preliminary way the possibility
 
and opportunity for continued expansion in maip output (section 4.0).
 

2.0 Mzize Supoly and Price Situation in the 11B0s
 

2.1 Inconsistent Data: The Food Security Analyst's Dilemma
 

In Somalia, as in many African countries, thi available sources .-f
 
cereali production and impprt data are not always consistent. This is
 
illustrated by the different scurces of oaize production and itport data
 
in Table 1. While the production data are quite consistent, estimated
 
imports during the 1980s, particularly during the 1982-1984 period, seem
 
to conflict the most. Collecting import data ir Sokalia is diffi:ult, 
as
 
the;e are numerous commercial importers and food aid dcnors. A giod deal
 
ci commercial food import data gOes tndetected and unrecurded (Jaffee,
 
1985).
 

The Lime-series in Table I illustrate the dilemsa of food security
 
anal.ysts in mny African courtries. When there are discrepancies in data
 
sources, which series does the analyst choose? On what grounds can one
 
justify the choice of one series as opposed to another? What are iome uf
 
the croschecks that can be perfur~ed to g.uge the internal consistency
 
of one source of tice-series data? Although thii section will not answer
 
these questions in a )aneralizable and definitive way, it will examine
 
carefully the 6SDR mai:e and sorghum statistici for discernible trends
 
and intarnal consistency.
 

W'4le the official agricultural statistics of the GSDR and other
 
sourcen of data are opun to question, it shuuld be noted that the
 
Ministry of Agr cuiture (MOA) is trying to improve its estiAation of crop
 
area, production and yield, with avsistance from the EC supported (since 
January 1986) F3od and Early Warning System (FEWS). The FEWS also negan 
to gather commercial impopt data froc shipping agencies asid port 
authorities at the main Somali ports (Mogadishu, Kismivn, Berbera) in 

') Thii paper was first published in the Planning Dept./Food Security
 
Project WORKING PAPER series in RIay 1987.
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January 1986. In addition, the World Food Programme (WFP) has improved
 
collection of import data on cereals and other commodities by
 
systematically contacting all food aid donors.
 

For the purposes of the following analysis, this paper will use the
 
maize and sorghun area cropped, production and (calculated) yield
 
estimates of the MOA, which are presented in Table 2 and Figures 1-3.
 

2.2 Maize and Sorghum Production Data
 

This sectio, Nill examine trends in maize and sorghum area cropped,
 
production and yields since 1970, using the official GSDR statistics.
 
The irternal consistency of the tiwe-series for each crop will be
 
assessed, and production trenos will be compared,
 

2.2.1 Maize Area, Production, and Yields
 

Area cropped to maize during the 1970s was remarkably uniform,
 
averaging 149,000 hectares per annum. Total maize production was highest
 
during the 1970s in the 1372-74 pariod, averaging 156,000 metric tons a
 
year, but it dropped off precipitously to 92,000 and 90,000 hectares in
 
the drought years of 1575 and 1976. For the most part, the maize area
 
cropped and production data for the 1970s appear plausible ard
 
consistent.
 

Trends in the estimated maize yields during the 1970s are som.ewhat 

puzzling. Calculating maize yields from the aggregate area cropped and 
production figures, it is noteworthy that yields averaged 959 kilograms 
p'?r hectare during the first five years of the 1970s (19?0-74), and 691
 
kg./ha. during the latter half of the decade (1975-79). Part of this
 
difference can be explained by the two drought years, which pulled yields
 
down in the 1975 and 1976 to 657 and 600 kq./ha. respectively.
 
Nevertheless, yields remained low (730-735 kg./ha.) in 1977-79.
 

While the GSDR data snow that maize production stagnated during the
 
1970s, they suggost that maize area cropped, production and yield were
 
significantly higher in the 1981-86 period than during the 1970s. We
 
will e:xclude 1980 from this comparison, when area cropped and prcductio.n
 
were low, since it was a drought year. Average area cropped
 
increased from 149,000 hectares in the 1970s to 207,000 hectares a year
 
from 1981 through 1985, expanding to a record high of 234,000 hectares in
 
1985. Aggregate maize output expanded from 157,000 metric tons in 1981
 
to 383,000 M.T. in 1985, a 144% increase in output associated with a 17%
 
expansion in area cultivated. Calculak;ed yields more than doubled from
 
797 kg./ha. in 1981 to 1637 kg./ha. in 1985. Both production and yields
 
appear to have risen steeply beginning in 1983, as shown in Figures 2 and
 
3.
 

The expansion in maize area during the 1980s is generally consistent
 
with changes in the macroeconomic and agricultural policy environment in
 
Somalia beginning in the early 1980s, as will be discussed in greater
 
depth in section 3.0. The dramatic increase in yields is less easy to
 
accept and explain. As a crosscheck on yield estimates calculated from
 
aggregate official statistics, we can compare oicrolevel estimates of
 
yield, based on yield plot data and farmer reported estimates.
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During the past several years the national extension service has been
 
collecting yield plot data from contact farmers in the Lower and Middle
 
Shebelle. Yields for Gu 1986 ranged between 9 and 23 quintals/hectare
 
and averaged 12-15 quintals/ha across scme 20 villages in the Middle
 
Shebelle. Farmer estimates of yield in six villages of the Lower
 
Shebolle, reported by Boateng, David and Mire in the AFMET funded farm
 
wanagement studies, averaged 1613 kilograms/hectare in 1905 and 1467
 
kg./ha. in 1984 (Boateng, David and Mire, 1986). In 1984 average yield!
 
ranged across the six villages from 992 kg./ha. to 1900 kg.iha. (Boateng,
 
David, Mire, Feb./March 1985). In presenting detailed crop budgets, the
 
extension project researchers use 1200 kg,/ha. as the typical yield on
 
farms cultivating maize in pure stands using traditional methods, 1406
 
kg./ha. as the typical yield for farms using insecticide but not
 
fertilizer on pure maize stinds, and 2000 kg.!ha. as the typical yield
 
for farms using both fertilizer and insecticide on pure maize stands.
 
Since most farmers in Somalia do not use fertilizer, insecticide and
 
improved production methods, yields are more likely to average in the
 
800-1200 kg./ha. range than in the 1400-2000 range.
 

Other yield evidence has been reccrded for farmers participating and
 
not participating i.i the FAO Fertili:er Programmme and the AF11ET
 
extension prcect in three villages in the Lower Shebelle, as shown in
 
TablP 3 (see Mohammed ALi Abukar and M. Jain, 1986; Boateng et al.,
 
November 1985). Farcaers participating in the programs received improved
 
seed (Somtux variety), fertilizer, insecticide, and extension advice
 
regarding use of these input= and improved management practices, while
 
non-participating farmers received none of these inputs or extension.
 
The yields of the participating far-mers, shown below, averaged 2591-3 !il
 
kq.ha. in the three villages, and ranged between 14"6-4798 kg./ha. 1in
 
contrast, the yields of the non-participating farmers were predictably
 
far lower. Ncn-participants averaged 1407-2009 kg./ha., and their yields
 
ranged from 887 to 2795 kg./ha.
 

Table 3
 

Maize Yields in Three Villages of the Lower Shebelle, Gu 19d4
 
(in kg./ha.)
 

Village Participating Farmers Non-Participating Farmers 
Mean Yield Yield Range Mean Y, el d Yield Range 

Dar es Salaam 2591 1436-4639 1407 987-2092
 
Ugunji 3273 1657-4639 1664 929-2912
 
Sigaale 3511 2350-4798 2009 129b-2795
 

Source: Boateng, David, Mire, AFMET papers, 1985 and 19 B6.
 
Mohainmed Ali Abukar and M. Jain, Puntland Journal, 1996.
 

Note: The sample size was 10 participating and 10 non-participating
 
farmers in each village.
 

It should be noted that the reported yields for both the participating
 
and non-participating farmers are likely to be greater than yidlds in
 
most maize producing areas of Somalia. The three villages in *hc Lower
 
Shebelle are close to the river and have better access to irrigation, as
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well as relatively good soils. Furthermore, villages where credit
 
projects and the extension service operate are generally larger and more
 
accessible settlements, so they will have more incentive to produce for
 
the market and better access to inputs available from non-governmental
 
sources. The data Here collected from progressive farmers who
 
participate in input providing credit projects, as well as producers who
 
probably benefit from a positive demonbtraticn effe:t, cr who aay obtain
 
inputs from 0anana producers, large farms with better access to inputs,
 
or participants in irput-providing projects.
 

The Food Security research will examine reasons for yield differences
 
among farmers in ten villages in the Lower and Middle Shebelle where
 
credit programs and the extension service are active, as shown in Table
 
4. The three villages cited in the Table 3 are included amono the sample
 
villages. Farmers in a fourth v Ilaoe, UlO Sheikh, were surveyed by
 
TAMS researchers as part of a feasibiilty study in Novenber 1985.
 
Approximately one-third of the sample farms received inputs on credit in
 
1986, while the other two-thirds did not pdrticipate in input-providing
 
programs.
 

Without a better microlevel data base and with cruoce aggregate 
oroduction oata, it is not possiole Lo substanti4o wnether zaize yields 
have increased iramaticallv 2wring tre past several yedrs, as suggested 
by the MCA data. T.G. Hart, a CIMYT agronomist, estimates that maize 
yields in Somxiia range between 200 Yg. and 2 tons per hectare, bt he 
also states that yield potential o 2-1 tons per hectare is 'very 
plausible for average farmers (Hart, 1984). The yield issue will be 
discussed further in section 3.0, in which Fictors contributing to maize 
expansion will be examined. 

2.2.2 Sorghum Area, Production, and Yields
 

While the official statistics show that maize area expanded in the 
1980s relative to the 1970s, trenpi in sorghum cultivation appear to be 
quite different. As shown in table 2 and figure , area cropped to 
sorghum expanded steadily from 1970 through 1982. nearly doubling over 
the twelve year period. Since the record high hectarage o? 540,000 
achieved in 1982, sorghum area fell off to 314,000 ha. in 1965. While 
area cropped averaged 477,000 hectares from 1976 to 1982, it dropped to 
an average of 404,000 hectares in 198-85. In contrast, area cropped to 
mai7e rose from an average of 147,000 hectares per annum in the scond 
half of the 1570s to 207,000 hectares in 1981-85. Although maize area 
cropped began to rise before sorghum area fell, the data seem to imply 
that some of the area planted to sorghum may have been shifted to maize 
cultivation. However, maize is largely an irrigated crop, and sorghum 
production is concentrated in areas outside of irrigated zones. The 
World Bank argues that expansion in maize output is primarily the result 
of increased area cultivated to maize (World Bank, 1986). While this is 
plausible, the MOA oata do not bear this out. 

Although area cropped to sorghum has declined since 1962, calculated
 
yields achieved record highs in 1985 and in Gu 1956. Since sorghum is a
 
rainfed crop, in contrast to maize, which is largely irrigated, one would
 
expect sorghum yields to be highly correlated with annual rainfall.
 
Unfortunately, a complete time-series of annual rainfall data is not
 
availaole for any of the stations, such as Baidoa, in the sorghum
 



producing area for the entire 1970-1986 period. Rainfall data for towns
 

in the major maize producing areas are also incomplete. As shown in
 

Table 5, rainfall data are available for most of the months during 1980

1985 for Genale, a town on the Shebelle River in Merca District, which is 

in the middle of an important maize producing area. Note the missing 

observations for some months in 1980 and 1985. Despite the data 

limitations, there does not appear to be a clear cut relationship between
 

rainfall and maize yields. This is not surprising, as maize is
 

essentially an irrigated crop in Somalia, and is therefore less dependent
 

on rainfall than sorghum. Nevertheless, rainfall affects irrigated maize
 

yields, as most of the irrig-ation is not controlled but rather a form of
 

pre-irrigation or flood irrigation.
 

2.3 Trends in Maize and Sorghum Prices
 

2.3.1 Oficial Maize and Sorghum Producpr Prices
 

The parastatal grain agency, the Agricultural Development Corporation
 

(ADC), sets official producer prices each year before the Gu season
 

Oerest. Throughout thQ 1970L and 1930s ADC set prices well after
 

planting, and growers platting 4ecisions werE likely afiected by the
 

previo(Is year's prices.
 

Annual ADC maizo and sorghuz purchase prices are shown in both nominal
 

and real terms in Table 6. Official produe-r prices kept pace with
 

inflation froa 1971 through 197S, although they lagged inflation somwhat
 

to the extent that growers tased plinting decisions on previous year
 

prices. After 1973, official grain prices began to decline in real
 

terms. Even though maize buying prices *ere increased bY nearly five
 

times between 1777 and 1984, accelerating inflation more than o+4-set
 
these adjustmeots. By 1984 the ADC maize offer price was 551 of its 1971 

level in real terms. The "-it sorgh-ur price A.~s only 30% of its 1971 

level, while red sorghum had fall-..n to only 24.. l-r +9.. AD0C purchases 

of maize and sorghum fell precipitously from late 1970s levels to very 

low levels for maize and moderately low levels for sorghua (see Table 7Y.. 

ADC saize purchase-s remained lo until 1986. 

host observers report that parallel market grain pric..as ..id. keep pace
 
with the ramparrt itrflation that gained momentum in the late 1970s and
 

early 1980s, while official prico& declined in real terms tsee 8SflR and
 
World Bank, 1984). At the same time, the volume G4 parallel grain market
 

transactions burgeoned, although selling to any person or organization
 
other than ADC was illegal until January 1984. Unfortunately, there are
 

no available parallel market price data at the farm and wholesale level
 

or volume/flow data before the Gu harvest period of 1983, go bo oust rely
 

on informal and anecdotal sources. These are consistent in their claims
 

that the parallel grain qarket expanded while the official channel
 

retrenched, particularly for maize.
 

2.3.2 Parallel Grain Market Prices
 

During the 1970s ADC exercised monopsony rights and purch~ad an 

annual average of 28% of the estimated maize production and 24'1 of 

estimated sorghum production (see Table 7). Although this is a 

relatively higiA proportion, it is believed (but has not been empirically 

verified) that marketed surplus of maize constitutes 40-50% of total 
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and GSDR and World Bank, 1984).
annual production (see Jaffee, 1985 


Assuming that 40% of maize production is marketed; an average of 12% of
 

the village level or in
grain production was therefore marketed at 

1970s. Unfortunately, we have no way of
parallel markets during the 


Cross-sectional and time-series data on
substantiating this coniLcture. 

the 1970s (and early 	1980s).
farmer production and sales do not exist for 


volume of parallel

We also lack information about the numbers, types and 


market traders.
 

By most reports, active and transparent parallel grain sarkets had
 

emerged by the early 1980s, Icrgely in response to price differentials
 

between parallel and 	official prices (see Abukar, 1987). ADC bought only
 

13,000 metric tons of maize from 1980 to 1984, 	an average of 2600 tons a
 

maize buying virtually
year over the period. From 1982 through 1994, 


ceased, as only 3000 tons were purchased. The of41cial price data
 

by ADC declined in real terms beginning
clearly show that prices offered 


in 1979, as shown in Tablu 6.
 

on farm level and wholesale prices offered in
Although we lack data 

market before August 1983, retail grain prices have been
the parallel 


1977 to the present by the Central
collected in Mogadishu markets from 

Planning (CSD/MNP).


Statistical Department of the Ministry of National 


In 1977 and for much of 1978, recorded retail prices were in fact
 

1979 the CSDj'MNP recorded official and

official (ADC selling) prices. fy 


parallel market prices separately. Real maize and sor r"4 prices In the
 

inflation from 1978 through 1985, kith

parallel market kept 	pace with 


in aggregate
considerable fluctuation that reflected the variation 

Real retail prices were especially high in 1980
production and stocks. 


and 1984, following poor harvests (see Wehelie). Prices fell off
 

1986 (see Table B), following buaper
steadily in real terms in 1985 and 


Gu harvests.
 

prices exceeded ADC

shown in Table 9, Mogadishu retail
In addition, as 


to 1983, by as much as seven times
 
sales prices by 1.5-2 times from 1979 


and by 7% in 1986. It is important to nate that
 
in 1984, by 17% in 1985, 


the ADC sales price can be considere4d a wholesale price (per quintal),
 
Hence, one
 

whilR the Mogadishu prices are retail prices (per Suus). 


exceed the former. The magnitude of
 would expect the latter to 

so that the
 

difference is quite sionificant during the 1979-1984 period, 


were likely higher tharv tVh 411L Dr.ces
 
parallel market wholesale prices 


during this period. Given retail mairkups of, say, 15-20% over the
 

coLpn market in 1995-86, ADC sales prices were
 
wholesale price in thb 
 qRS &n 1"'Ob-abl-' lower as the op-. gaarket price in
likely abaut the saae 


Much of the ABC
 
avarauge than the open market wholea&e price in 1986. 
on 	 be of low
 

grain in storage and 	being sold frox storage is reported to 


that ADC prices would be expected to be discounted
 
quality, however, so 


(see Kerr, 1987).
relative to privately traded grain 


the farm
 
Without a consistent series of parallel market 	prices at 


open market prices offered to farmers
 
level, we cannot demonstrate that 


1980s. Scattered,
late 1970s and early
exceeded ADC prices in the 

(see Table 10) do show,


available price data 	for the Lower Shebelle 

prices were higher than ADC offer prices


however, that open market retail 

tSeptember--November)


except during the immediate pcst-Gu harvest periods 
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of 1984-1986.L Attractive open market prices undermined ADC's ability to 
compete for producers' marketed surplus during other times of the .'e't
 
year.
 

2.4 Seasonality of Maize Prices, 1979-1986
 

In many semi-arid countries of Sub-Saharan Africa cereals production
 
is concentrated in one growing sg-on. In Somalia, 70-80% of the maize
 
Ia most years is produced during the long rains, Gu (see Table
or season 

11). The Somali maize crop is cooprised of 90-120 day maturing
 
varieties, which 
are planted in April or early May and harvested
 
beginning in mid-August. The remaining 20-30' of annual maize output is
 
produced during the short rains or Der season. 
 Der maize is generally
 
planted in late September o earlv October and harvested in 
early
 
J j
4uary.
 

Given thV seasonality of maize production, we would expect that prices
 
would be seasonally lowest after the Gu harvest in September and Octuber.
 
Prices would then rise aildly until the Der harvest (January), dropping
 
somewhat at harvest beforp rising steadily until the next Gu harvest.
 
This pattern would, of co se, vary during years when there is no or
 
little Der harvest or a poor Gu harvest. Farmers' selling and storage

practices would also 
affect price seasonality. Cross-price relationshiys 
between maize and sorghum and between maize and imported cereals would 
also affect maize price seasonality. Unfortunately, price data arL- not 
available for long enough time series, and income data 
are generally not
 
available to estimate own 
price and cross-price elasticities of demand.
 
Neverthelpss, nearly ten years of retail price data 
are available fii"
 
Mogadishu, which perrits an analysis of seasonality.
 

Using the seasons subroutine of the M-S5AT software prograc, seasona.l
 
indices are calculatQd which illustrate the seasonal pattern of maize
 
prices over the ,979-1986 period, averaged across years. Figure 4
 
depicts the grand seasonal index for maize, which closely corresponds to
 
our expectations. Maize prices are seasonally lowest 
in the Septeaber-

November period after the Gu harvest and seasonally highest dur~dg the
 
May-July period before the Gu maize crop is harvested.
 

Interestingly, Mogadishu retail maize prices peak in May and drop off
 
slightly in June and July, whe-eas one might expect 
that maize prices
 
would peak in June or July, There 
are several possible explanations for
 
this. First, some early maturing maize varieties may be harvested and
 
enter market channels as early as late July during years of early Gu
 
rains and planting. Second, the naize crop is beyond the critical
 
flowering period by the second half of July, and farmers and traders
 
would have a good idea of the relative size of the upcoming maize
 

'It is reported that many farmers retail maize to consumirs
 
in secondary town and tertiary village markets in 
the Lawer 
Shebelle. We would expect the price received by farmers when 
they sell small quantities to consumers in local markets to 
exceed the ADC price, which is clearly not a retail price. The 
ADC price may not be a farm level price for sold farmers, because 
ADC buying points tend to be concentrated in large villages and 
towns in the Lower Sheballe region. 
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harvest. In relatively good crop years, farmers holding surplus maize
 
stocks from the previous and earlier years might then decide to sell off
 
some of these stocks in anticipation of replenishing their stores with
 
grain from the upcoming crop.
 

It must be noted, however, that the seasonal indice5 are calculated
 
using moving averages (Lhe ratio-to-moving average techriiquu), which
 
disguise year to year variability in price peaks and troughs. The months
 

of the peaks and troughs cannot be predicted exactly from one year to the
 
next bit vary in response to 1) local grain production patterns, which are
 
in large part a function of a stochastic variable, rainfall (or rather, a
 
set of variables including and iffected by rainfall), as well as a
 

function of 2) the magnitude and timinq of grain imports, and 3) the
 

variability or uncertainty in policies affecting production, imports and
 

various macroeconomic variables (differential inflation rates, exchanqe
 
rate movements, etc.). It is noteworthy that the corrected standard
 
errors for the monthly indices are highest for August, January and May.
 

May is the peak month, "hile August and January are relatively low months.
 

Givan the seasonality of maize prices, there are liely to be positive
 

returns to storage, although once again, seasonal orice movements are not
 

entirely predictable. If they were predictable, then private agents (both
 
farmers and traders) would take no risks in storing grain purchased in the
 

immediate post-narvest period for later sale during periods of relative
 

scarcity, and their profits (returns to storage) could be calculated
 
precisely in advanre. Clearly, private traders in Somalia are not able to
 

predict future prices or net returns to storage. They always face the
 
risk that commercial or conce3sional imports will arrive, flood local
 

mirkets, substitute for locally produced grains, or compete directly with
 

the locally produced cereals and depress local grain prices, leading to
 

negative returns to storage during some years.
 

One objective of the Food Security research prograT to determine the
 
extent to which farmers store maize and traders buy maize for storaqe in
 
anticipation of seasonal price rises. Small farme-s in cost African
 
countries face cash needs that are met through food crop sales in the
 
post-harvest period. Traders are typically undercapitalized dnd forced to
 
turn over their stocks quickly. This behavior suggests that storage is
 
not often planned, which may in fact exacerbate price seasonality. Jaifee
 
argues that most traders attempt to turn over their stocks rapidly
 
(Agricultural Sector Review, 1985), but there is limited informal evidence
 

that medium to large Somali farmers do store grain in order to profit from
 
seasonal price patterns. By storing grain, private agents perform a
 
useful function in the food system. To the extent Lhat the private sectur
 

plays this role, public agencies are relieved of a costly and burdensome
 

task.
 

2.5 Grain Imports
 

As suggested in section 2.1, the time-series data for grain imparts in
 

Somalia have the most inconsistencies and discrepancies of the
 

agricultural sector data. This is not surprising, given the
 
incompleteness of the commercial import data,.and the dif.grent means used
 

to track imports. The USDA, Foreign Agricultural Service iiS), as wEil
 
as FAD, try to match export data with countries' own iaport figures. The
 

Somali Government is not able to do this type of consistency checking.
 



While the various sources of import data are consistent for imports
 
during the 1970s, they differ for the period 1981-1985. Maize imports in
 
1982 were 25,000 M.T. according to the MOA and the Agriculture Sector
 
Review (ASR), yet 125,000 M.T. according to the USDA. The figures
 
diverge equally as radically for 1983 and 1984. While the NOA and the
 
ASR report 175,000 M.T. for 1983, USDA puts imports at 110,000 M.T. The
 
former two cite 105,000 M.T. for 1984; USDA reports 27,000 M.T. How can
 
such vast differences be explained? Unfortunate~y, the only way to
 
crosscheck estimates of commercial imports may be to plow through old
 
bills cf lading and invoices (at the major ports). The commercial
 
imports may be understated, failing to capture underinvoiced or
 
unrecorded shipaents. Food aid a44 refugee shipments are better
 
documented, asoecially since 194. Nevertheless, there appear to be
 
inconsistencies in the import data, and trying to reconstruct the grain
 
import situation of past years aay be difficult.
 

Fortunately, in the interest of better tracking of food imports, the
 
World Food Programme (WFP) and the Food Early Warning System (FEWS) of
 
the MOA have been collecting detailed data on grain arrivals at the three
 
principal ports; Mogadishu, Kiszavo and Berbera. The WFP has been
 
collecting detailed and comprehensive food aid data f!oA all donors since
 

1984 and the FE S began systematically collecting commercial +ood import
 
data since January 1, 1986. Available data for maize arrivals at
 
Mogadishu from both organizations are 5uTrirized in Table i2. The .a M
 
represent arrivals at the port and not actual distribution or sales to
 
consumers.
 

Since 1985 a food aid coordiiating committee of representatives of
 
various donor agencies has met periodically, under the WFP's direction,
 
to revie, Somalia's food aid needs. This committee recommended in mid
1986 to halt commercial maize imports, given the estiaated high levels of
 
privately and publicl' held stocks of maize. Over 12,000 metric tons of
 
maize were stored in ADC warehouses in Mogadishu alone in January 1987.
 
According tn the WFF and FEWS data, only 2,000 met-ic tons of total 1986
 
maize imports of 32,519 M.T. were coQ.ercial imports.
 

There are likely lags of a week to several months between the time of
 
arrival at the port and distribution in market channel.. This lag is
 
likely shorter for commercial impjrts, which are probably moved into the
 
Mogadishu market and other important towns as soon as possible. Food aid
 
distribution has longer lags than commercial imports. Food aid is either
 
shipped to refugees or auctioned to private wholesalers under ADC's
 

direction.
 

Although no reliable data are available, there is informal evidence
 
that refugees sell as much as one-third of their grain in order to earn
 
income which is used largely to diversify their diets through purchase of
 
dairy products, sugar, tea arid other commodities. Before the refugee
 
grain arrives in local upcountry markets, it must be moved from Mogadishu
 

to the refugee camps, and then sold by the refugees in local markets.
 
Most of the camps in southern Somalia are found a couple hundred
 
kilometers or more from Mogadishu clustered ndar the Ethiopian border to
 

the west of Baioca, around Qorioley, and in Hiraan, as seen in Figure 5.
 

If one-chird of the maize bound for refugees entered private market
 



channels in 1986, 8989 metric tons leaked from the refugee channel, which
 
is a significant amount of maize (and maize meal). Most of it arrived at
 
the port of Mogadishu since July 6. 1986, and much of this maize may have
 
reached commerical market channels by the harvest and post-harvest
 
periods. This has likely had an effect on naize prices, which were
 
depressed in the post-Gu harvest period of 1986. Open market farm level
 
maize prices were reported to be 1200 So. Sh. per quintal and lower in
 
the Lower Shebelle in September-October 1986. This was well below the
 
ADC support price of 1500 So. Sh., whiich is reported to be maintained on
 
a selected and sporadic basis.
 

Frow the limited available data. it is difficult to evaluate the
 
effect of food aid and refugee shipments on maize markets in southern
 
Somalia. It is quite likely, though, that food aid arrivals have
 
contributed to the low levels of post-6u harvest maize prices in 19a5 and
 
1986. As shown in Table 12, much of the food aid and refugee maize
 
shipments arrived at the pcrt of Mogadishu between the months of June and
 
August for 1985 and 198L. Given the probable one ro several month lags
 
before imported food aid is auctioned or sold by refugees tc upcountry
 
consumers, it is possible that much of this maize entered market channels
 
in the July through October period. There is informal evidence that
 
imported mai:e indeed arrives; on the domestic market around harvest time.
 
Farmers interviewkd in villqes of the Lower Shebelle complained about
 
how imported maize sold in local markets at harvest time has depressed
 
maize prices in recent years, particularLy in 1985.
 

An important area 4ur furthor research is to obtain more detailed
 
information on how and whei oaize is distributed and auctioned once it
 
reaches the port of Mogadishu. How much nf this maize remains in
 
Mogadishu? How much commercial and cuncessional maize becomes available
 
in town and periodic markets in maize consuming areas, and when does it
 
become available, after it leaves the port? What effects do these
 
imparts have on domestic maize prices" Do untimely releases of imported
 
maize on local markets exacerbate seasonal swings in maize prices? If
 
so, what arE the policy implications regarding maize imports?
 

3.0 Factors Contributing to Expansion of Maize Output
 

3.1 Expansion in Maize Area vs. Yield-Increases
 

Using statistics compiled as part of the 1985 Agriculture Sectu,
 
Review, the World Bank concludes that increased maize production is
 
mostly a function of incroased area harvested (World Bank, 1986)
 
According to the Agriculture Sector Review (ASR), area harvested tripled
 
between 1980 and 1984-85 from 109,000 to 350,000 hectares, and more than
 
doubled from an average of 149,000 hectares in 1977-79 to 1984-85. (Note
 
that the ASR 1985 estimate of area is provisional). Over the period
 
1977-85, calculated yields were virtually unchanged, averaging 0.76
 
metric tons per hectare.
 

The MOA estimates of area, production and yield are quite different,
 
however. Area has expanded since 1981 relative to the late 19701, but
 



this expansion has not been so dramatic as suggested by the Agriculture
 
Sector Review data. The MOA reports that area expdnded to 234,000
 
hectares in 1985, well below the ASR's estimate of 350,000 hectares:
 
U'ilike the ASR data, the MOA data show that yield doubled from an a erage
 
PF 0.72 tons per hectare for three of the four years in the period 1978
1982 to 1.63 tons in 1965. MOA calculated yields are significantly above
 
AR yields for 1993-35.
 

Choosing which of these series is correct is problematic. Looking at
 
data disaggregated to the regional and district level is one form of
 
consistency check. Unfortunately, such disaggregated figures are not
 
available before 1982, and there are serious gaps in the data from 1982
85, particularly at the district level. Food and Early Warning System
 
estimate5 of area cropped and production are available at the regional
 
level from 1982 to Gu 1986, except for Der .;eason 1984, as shown in Table
 
11. District level estimates are available for the Gu sasons of 1983,
 
1985 and 196. (see Table 13).
 

The regional estimates show that 46-53% of zrea cropped to maize in 
Somalia in 1982-1986 iE found in the Lower 31ebelle. Farms in the Middle 
Shebelle account for another 14-244 u4' total maize area. In the 1982-86 
period, 63-79% of total m3ize prrjucL.on ni5 comt from the two Shaoelle 
regions, which corresponds : ioseVl tith area cropped proportions. The 
concentration of malz[ cultivation io the Lower and Middle Shebelle is 
consistent with informal reports and cur expectations. Proximity to the
 
Mogadishu market, higher population density and more intensive land ':se
 
than in most other reg:ons of Sorialia, and the ?xistence of at least a
 

crude gravity irrigition system are the reason, 'or the predominance of
 
the two ShebElle regions in maize p!'-duction. Area cr-opped to maize has
 
expanded in the Lower She!elle since 1902, as shown in Table 11, though
 
not quite as dramatically as in the tiddle Ehebelle, where area increased
 
from 30,100 to 49,000 hectares between (Gu and Der of) 1982 and 6u 1986.
 
Calculated maize yic-los wete lowest at 718 kg.ina. in both r(,oions in
 
1982, but much higher in 1903, 1985 and the GL seasons of 1984 and 1986,
 
exceeding 1450 kg./ha. fr each region n three Qut of four years over
 
the 1983-86 period. In sum, while area cropped to maize clearly
 
increased in the Lower aiid Middle Shebelle from 1982 to 1986, yields
 
attained significantly higher levels from 1983 to 1986 (mean of 1511
 
kg./ha. across the two regions) than during the 1977-1982 period, when
 
they averaged 789 kq. /ha for all of Somalia.
 

While maize area and output have expanded the most during the 1980s in
 
the Lower and Middle Shebeile regions, area and output have stagnated in
 
the Lower and Middle JTba since 1982. Accurdino to the Food and Early
 
Warning System estimwaes, maize area cropped reached 20,600 hectares in
 
the Middle Juba and 25,000 hectares in the Lower Juba in 1982. It did
 
not come close to these levels in 1983-1986, declining absolutely to a
 
combined total of 24,500 hectares in 1985. Maize in the Lower and Middle
 
Juba comprised 22. of total maize area in Somalia in 1982, but only 10%
 
in all of 1985 and 12% in Gu 1986. it may be that producers have shifted
 
to higher value cash crops, such as bananas, grapefruit and watermelons.
 
USAID funded studies of the maize subsector in the Lower Juba and land
 
use in the Juba River valley may shed further light on this issue.
 

Examining the maize data for other regions raises pu7.zling questions.
 
Area cropped was greater in Gedo region (Upper Jub.; River valley) in 1985
 

http:prrjucL.on
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than in either the Middle or Lower Juba regions (by 551 and 70%
 
respectively), but it fell off significantly to only 42% of maize area in
 
the Middle Juba and 57% of area in the Lower Juba in the Gu season of
 
1986. There may be a plausible explanption for this anomaly, but the
 
degree of variability is suspect. Looking at the district level data
 
raises further questions.
 

Another surprising finding i% the precipitous decline in maize area
 
cropped in Hiraan (Upper Shebelle) from 1962 to 1986. It is likely that
 
much of the maize cultivated in Hiraan is not irrigated. If so, one
 
would expect farmers to have put more area under dryl~nd iaize in 1985
 
and 1986, which were years o4 abundant rainfall.
 

A last puzzling finding ii th-at aize area cropped expanded from
 
nothing in 1982 and 1793 to 10,800 hectares in Gu 1986 in Northern and
 

C.eitral Somalia. Although naiZE cultivation is concentrated in Southern 
Somalia, the extent tc which maize has become important in the diet of 
people in Central and Northern Somalia is unclear. FEWS claims that 
earlier estioatar ip) orttiern and Czntral &oalia assumed no aaiz area 
and production and were not based upon empirical verification. It is 
also possible that some prrducers grew maize during the wet years of !985 

and 1986 as an early matur ng, dryland food security crop, or perhaps as 
a source of livestock feed.
 

Trying to solve some of the anomaii'es in the diiagg-ega~ed area and 
production data is beyond the scope of this paper and the Food Security 
project situdy. This study is concentrating on the Lower and Middle 

Shebelle regions, which produce most of Somalia's maize. Nevertheless, 
the purpose of this discussion has been to look beyond the aggregate data 
in order to understand better what has been going on at the regional and 
district levels in the 1982-1986 period. Through such a. examination the 
reliability of both the aggregate and disaggregated data are called into 
qou2-stion, and the fo-id security analyst becomes wary of making 
pronuunceael% about the determnaats o- rxpansion in maaLze output. 

3.2 Liberalization of Cereals Markets
 

ADC was granted a statutory monopoly in the grain trade by the BSDR in
 
July 1971 (under law no. 51), which it retained until 1984. Private
 
grain trading was illegal before January 1984* when the Government of
 

Somalia decreed that producers were obliged to sell only 5Z of their
 

grain output to ADC. Some observers state that the private trade was
 

implicitly recognized in August 1982, when a Prsiduntial Circular was
 
issued. This circular "has been interpreted as permitting farmers to
 

store as much grain as they lke and as relieving them of their iormer
 
obligation to sell output to ADC" (6SDR and World Bank, 1984).
 

Despite the illegality of private grain sales before 1982 or 1984,
 
parallel grain markets emerged by the early 1980s. This was in part the
 

result of an interacting set of specific circumstances, and in part a
 
response to the steady decline in real producer prices offered by ADC
 

throughout the 1970s. The second oil price shock of 1979 had a negative
 

impact on balance of payments and GSDR budgetary resources. This was
 

followed by a poor 1930 grain harvest. The government could only provide
 
limited funds for ADC to make grain purchases. Even with limited
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funding, ADC's ability to compete with the emerging private trade was
 
seriously undermined by far higher parallel market prices. As a result
 
of these factors, ADC maize purchases in the 1980s became a far smaller
 
proportion of aggregate output than during the 1970s.
 

There is little doubt that market liberalization has had a positive
 
effect on maize area cropped and output. Although the parallel grain

market operated perhaps as early as the late 1970s and certainly in the
 
early 1980s, farmers and traders faced risks of fines and confiscated
 
stocks. There was also likely to be some uncertainty as to the legal
 
status of the private trade from August 1982 to January 1994, given the
 
ambiguity of the 1982 Presidential circular. Nevertheless, the effect of
 
market liberalizataam on aize output my be someithat ovastatod by
enthusiastic advocates. By wost accounts, parallel grain 
"arketswere
 
vibrant by 1982, and tolerated by the government. It is also alleged

that large quantities of concQGsional imported maize and other cereals
 
werv &old on the pirallel market, :ontributing to its brisk development.
 

Other factors contributing to the expansion in maize output were good

ieather, particularly in Gu 1994-Gu 19B6, and possibly marginally higher
 
levels of input use in selected areas (see section 3.3). Although most
 
maize in Somalia ii irrigated, irrigation techniquei are crude and
 
controlled irrigation is not commonly practiced. Therefore, rainfall
 
remains a very important factor affecting maize yields and output.
 

The success of irrigated agriculture in Somalia in a given year
 
depends in ILrge part on the amount 
and spacing of rainfall. The amount
 
of rainfall affects the water level of the Shebelle and Juba Rivers,
 
which in turn affects the effectivf.ness oi the irrigation ;y-em. A
 
common 
irrigation practice in Somalia is to pre-irrigate or flood
 
irrigate maize fields before planting. After tnis initial flooding and
 
infiltration of the surface t;ater, supplemental irrigation is more often
 
than not gravity irrigation. When rainfall is low and the river 
levels
 
are low, it becomes difficult, if not possible, to irrigate by gravity,
 
except in areas where an elaborate system of irrigation canals has been
 
establishedl a- in 
tn .r around Junale. In areas "here the irrigation

infrastructure is not well-developed, or where the river banks are high,
 
pump irrigation is necessary. There is limited but consistent evidence
 
that few farmers have pumps or access to pumps. Pumps, parts, and fuel
 
are generally in short supply. If maize does not 
receive adequate
 
rainfall or irrigation water during the flowering period, yields fall 
off
 
significantly.
 

Examining the weekly distribution of rainfall in the maize producing
 
areas and Shebelle River floi data during the growing seasons for the
 
past decade would help to determine whether inadequate water affected
 
yil'ds. Unfortunately, the rainfall data ore available for only a few
 
urban and semi-urban locations on a monthly basis, 
and there are frequent
 
gaps of several months, and in some cases several years, in the few
 
available series. 
 The Food and Early Warning System (FEWS) has collected
 
rainfall data at selected locations in 198B6, and it is working co improve
 
collection and analysis of rainfall 
data inSD sites. TAMS has analyzed

river flow and water availability in the feasibility study for the 6enale
 
irrigation Rehabilitation scheme 
(TAMS, 1986). In years of low rainfall,
 
the river level and flow are low, and the existing irrigation system is
 
unable to provide the requir2d irrigation water in fdny areas. Puepirng
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is necebsary in ponr years, and pumps, spare parts and fuel are in short
 
supply.
 

3.3 Input Use
 

Maize yfilds in Soaalia m-y have increased as a result of higher
 
levels of iiout use. We use the term inputs broadly to refer to imprcved
 
seeds (SOMTUX), fertilizer (urea principally, as well as some compound
 
fertilizers), insecticide (Basudin and urisban), tractors, me'-hanical
 
pumps and diesel fuel. This paper will not discuss in depth toe subject
 
of agricultural inputs, and th2 recent liberalization uf input marketing.
 
The interested ruader is referred to the Agricultural Inputs discussion
 
in the Agriculture Sector Review (1995) and the COWICONSULT agricultural
 
inputs study (1984). It is important to note however, that
 
liberalization of iiput marketing has not led to much of a private sector
 
response. Seeds, inse'ticide and fertilizer ere generally only availoble
 
from GSDR spoiJsorLd and donor funded projects1 from participants in these
 
projects, and from =ummercial banana producers associated with
 
SOMALFRUIT. On the otner hand, private importation and distribution of
 
agricultural equipment is much more common. As registration of large
 
farms in irrigated areas continues, the private equipment trade will
 
develop further.
 

Data on input use is notoriously poor in Somalia. The Foreign Trade
 
returns report &'anual imports of fertilizer, insecticide, tractors and
 
pumps. The annuza reports are issued several years late, and
 
underinvoicino and underreporting may lead to low estimates. Urea is
 
produced locally, but detailed information cn distribution channels and
 
urea use by region or district is not available. Imports of tractors and
 
mechanical pumps can give the analyst an idea of the chanoes in the stock
 
of equipment, buL this stock data does not tell how effectively and at
 
what capacity the equipment is being used. Without adequate maintenance
 
and spare parts, agricultural equipment breaks down and remains
 
inoperativn for long periods. Periodic fuel shortages also licit
 
equipment use. Finally, equipment may not be used effectively. For
 
example, mechanical plowing aay exacerbate problems of waterlogging and
 
uneven w.ter application. Since farmers rely heavily on mechanical
 
plowing in the Shebelle River val!2y, yet most have to rent tractor hire
 
services, late plowing is not unusual, which has a negative effect un
 
yields. General unavailability of certain equion:nt, such as land
 
levelling equipment, and limited understanding of the need for precision
 
land levelling, may greatly reduce the effectiveness of other inputs
 
(Clyma, 1984). In the final analysis, while limited aggregate data an
 
input imports and production are available, information about how, where
 
and by whom the inputs are used (_S lacking, so it is difficult to gauge
 
the effect of input use on maize output. Th? Food Security project will
 
attempt to complete and update the official, aggregate data on input
 
importation and production in St.nilia.
 

Linited input data are available from a few microlevel studies in the
 
Lower Shebelle region. A non-random survey of small farmers in the
 
Shalambood and Faraxaane areas in the Lower Shebelle, conducted by TAMS
 
in Der 1985, shows that relatively few farmers use insecticide (15 of
 
102; 33 of l11) and fertilizer (6 of 102; 29 of 113) (TAMS, 1986). The
 
AFMET farming systems studies show that farmers in six villaues with good
 
market access are better able to obtain insecticide, which is widely
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used, than fertilizers, which are available only through credit programs
 
or from farmers participating in these programs. The AFMET survey
 
villages are associated with the extension service, the FAO Fertilizer
 
Programme, and the UNCOR credit scheme. As a result, farmers have better
 
access to inputs, and they are generally knowleogeable about their
 
effectivenes5.
 

One of the objectives of the Food Secuarity fart level study will be to
 
document knowledge of the benefits of input use, and actual acquisition
 
and use of purchased and rented inputs in the sample of villages with
 
better access and where credit programs are operating in the Lower and
 
Middle Shebelle. Our knowledge of input use and practices is clearly
 
limited, whicb, akas it difficult to as5e-ss the e4fect Qf input use on
 
maize output.
 

3.4 Changing Land Tenure and Use Patterns
 

Several simultaneous dev.elopmients in Southern Sosali have led to 
changes in land use in the Shebelle River valley in recent years. 
Liberalization of ;igricultural sarkets has made grain production more 
attractive in the mid-196Os than in the late 1970s, anid rapid urban 
groith has spurred demand. As dexa ,d for maize has expanded, the value 
of arable !and near Mogadishu has incree.sed. There i reported to be a 
private markeE ior land and increasing absentee landholding. This has
 
attracted new entrants to agricu!turg, who are mainly alleged to be civil
 
servants, traders and urban investors (Hoben, 1985). Through knowledge
 
of land registration requirements and contacts with GSDR officials, these
 
individuals are able to register land which is sometiues uncultivated,
 
.aay serve as dry season grazing for herds of pastoralists, or may be
 
cultivated by saall farmers o lack legal In sua, these largely
blhc tenure. 

urban irvestors are &ble to acquire access to higher value land which is
 
irrigable or potentially irrigable.
 

When these investors are able to acquire land, they often hire farm
 
managers arid laborers to cultivate grain and other crops on this land.
 
Most of tLis produce is probably sold. This contrasts with small
 
farmers, who must consume and store much of their maize. If largeholders
 
were to displace small farmers ind gradually gain access to a larger
 
share of tne irrigahli land, grain production would become more of a
 
commercial enterpri-;. In this scenario, small farmers would become
 
laborers on larger farms, and they wouild cultivate small plots of their
 
ewn or on the land of the larger fares, which would be provided by the
 
large farmers in exchange for labor.
 

The changes in land t2r.ure described above would likely result in
 
changes in crop mix and in marketed surplus of grain without an increase
 
in total land area under cultivation. In some instances larger farmers
 
would put new land under cultivation, or small farmers would reduce
 
fallow periods and cultivate all available land on their holdings. In a
 
reconnaissance survey of 35 settlements in the Lower and Middle Shebelle
 
carried out in September 1986, the Food Security project found that
 
nearly all of the villages have reduced or eliminated fallow periods in
 
order to expavd area cultivated (Wehelie and Holtzman, 1987). This is
 
one form of intensification of land use, where higher cropping intensity
 
results in output expansion. Changes in land tRnure patterns might also
 
leao to higher levels of inputs use per unit of land and consequent
 



higher yields. More evidence un the - tent and effect of 
intensification
 
will become available as the University of Wisconsin's Land Tenure Center
 
examines patterns of land tenure and land use 
in the Lower Shethelle.
 

4.0 Potential for Further Exparsion of Maize Output
 

4.1 Irrigation Rehabilitation and Expansion
 

The GSDR has obtainad commitments from USAID and the World Bank 
to
 
rehabilitate irrigation infrastructurp in the Lower Shebelle in the
 
Shalambood and Faraxaane reaches. 
 These areas lie in productive areas of

Merca and 
Gorioley districts, which produced ,n .stia-ati.d 75,900 metric
 
tons of maize in 6u 
',986, or 25.2% of estimated national production.

TAMS projects possible mafze spansion of 8300 metric tons in ten years

(TAMS, 1936). These projections assume greater irrigation efficiency,

higher levels of input use, and some shift in the cropping pattern to
 
high value fruit and vegetable crnps.
 

In addition to the proposed Shebelle rehabilitation, there are plans

to rehabilitate irrigated land 
in the Lower and Middle Juba River valley

and to develop newly irrigated land in the Middle and Upper Juba. In
 
completing the Fanooie dam and constructino the Bardeere dam, output of 
a

wide variety of crops, including rice, ugarcane, fruit and maize will
 
expand, cimillhnoder maize production would 
likely increase with
 
construction of tre Brdeere dam. 
 The World Bank projects that area
 
under contro[l!d irrigation will 
increase from 30,000-50,000 hectares in
 
the mid-1980s to 
10,U00 hectares in the year 2005 with consequent
 
expansion in maize output.
 

The improved irrigation efficiency and the expansion in irriqated area 
will lead to a significant increase in maize output. It will be 
important to monitor the effects of such an increase on the supply and
 
price of Aiaize.
 

4.2 Technological Change
 

Haize production ,will also expanid 
to the extent :h~t production

technology is improved. This can take the form of 
improved packages of
 
divisiole inputs, such 
as higher yielding seeds, fertilizer and
 
insecticide, or 
more lumpy inputs such as precision land levelling, pumps

and tractors and associated equipment for land preparation and hauling.

Imprc,:d agricultural practices, such 
as better water management, better
 
naintuiance of irrigation channels, 
row planting, more optimal planting

densities, better timing of land preparation, and improved weeding, 
can
 
also be considered important dimensions of 
improved maize production
 
technology.
 

At present only small numbers of faraers have access to even the
 
divisible input packages mentioned above. 
 These farmers are generally

partic.pants in GSDR sponsored credit schemes. 
 Only the very wealthiest
 
and largest producers can afford to 
invest in precision land leveliing,

pumps and tractors. Yet 
rental of tractor hire services is roamon in the
 
Shebelle regions, although demand greEAtly exceeds 
supply doring poiak

periods of land preparation. 
 This results in late land pr:c;ration and
 
late planting ior many sxallholders, with consequent reductions in maize
 



yield.
 

The National Extension Service (NES) is actively promoting better
 
agricultural practices in the Lower and Middle Shebelie regions. It
 
received significant financial support under the USAID funded AFHET
 
(Agricultural Farm Management and Extension Training) project, but this
 
funding has ceased. In villages of the Lower and Middle Shebelle where
 
the NES is active, extension agents work closely with *contact farmers,'
 
who are necessarily a receptive minority. Through such efforts and
 
cultivation of demonstration plot6, the NES attempts to promote improved
 

farm practices.
 

4.3 Trend Towards Larger Holdings
 

In4ornal te-t consistent infornation suggests thae formation of larger
 
land holdrngs is proceeding in the Lower Shebelle region in response to
 

sarket opportunities. Larger units are not nec-"&asrily mare productive;
 

in many parts Qf Africa it h~s baen demonstrated that higher yields are
 
achieved by smaller faras. Structural changes in farm size and
 
composition may not load to greater aggregate maize output, but marketed
 
surplus may increase. This depends on Geveral factors. First, the crop
 
mix of larger fares uay differ from that of smallholders. If large farms
 
shift from maize to production nf other crops, both aggregate maize
 
production and marketed surplus could decline (assuming no change in
 

technology or total area cultivated), but this is unlikely given the
 
projected area expansion. A second important factor is how hired wage
 

laborers who work on larger holdings are compensated. If -orapansation is
 
in the form of nize, marketed surplus might not increase. If laborers
 

arm granted small plots tu cultivate their own aaize, a large proportion
 

of maize output on tht large fares would likely be marketed.
 

Changes in land tenure and use are complex and require detailed,
 
painstaking research. The Food Security project will neither examine
 
this issue in the necessary depth nor analyze changes over a suitably
 
long time frame. Nevertheless, the project will estimate maize output
 

and marketings on farms of different size-s in the Lower and Middle
 

Shebelle. A separate study of medium to large fares could provide
 
valuable information on narketed surplus of larger fdr2s, which
 

constitute a large percentage of cultivated area in the Lower Shebelle
 

(see TAMS, 1986 for data on farm size distribution in Shalambood and
 
Faraxaane).
 

4.4 Cereais Import Policy
 

Cerials import policy will affect local producers' incentives to
 

expand maize output. Both the volume of imports and the timing of their
 

arrival and distribution in local aarkets are critical considerations.
 

Far more research is required to nake sense of current grain import
 

policies, import distribution channels and the effects of imports on
 

prices of local irains and on producer incentives. The Food Security
 
project will do research on farmer maize production, far, wholosale and
 

retail cereals prices, and the private trade in cereals. The project
 
will also attempt to assemble available secondary data on commercial and
 

concessional imports and standard operating procedures for releasing food
 

and refugee aid. Research resources will not be sufficient to trace in a
 

systematic and detailed way the channels by which imported cereals are
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distributed. This would entail a separate study. The Food Security
 
project will attempt to assess in a broad and preliminary manner the
 
effect of imported grain on producers' incentives and cereals pricrs in
 
local varketE f the Lower and Middle Shabelle.
 

4.5 Dpoand Considerations
 

Linitod available informatlon auggmts that urban food consumption
 
patterns are shifting in large Somali towns such as Mogadishu. In a
 
recent non-random survey of urban households in Mogadishu, women
 
respondents reported that they prefer to consume imported, ready to cook
 
cereal products rather than maize and sorghum, xhich require additional
 
processing time and expense (see Wehelie and Wehelie, 1987). Imported
 
cwreals include wheat flour, 5paghetti, and rice. Many Mogadishu
 
residents settled relatively recently, and their consumption patterns may
 
not have changed euch, although this has not been empirically verified.
 
Maize and sorghum are preferred cereals in rural areas and widely
 
congumod in secondary towns. Wheat flour, pasta and rice are preferred
 
by many urban consuoors, particularly those of long time urban residence.
 
A shift in urban consumption Datterns does not take place overnight, and
 
poorer urban consumer; are liKely to buy the cheapest source of calories. 
This has generally been locaily produced maize or sorghum, except during 
drought periods, rather than imported foodstuffs. 

How much shifts in consumption patterni have been induced by policies
 
that have discriminated against locall/ produced grains is uncledr. The
 
extent to which such changes in consumption patterns are reversible is
 
also unknown. Certainly, increasing consumption of wheat flour, pasta
 
and rice has been encouraged by an overvalued exchange rate, as well as
 
by transferring of large volumes of food aid to privileged groups and
 
agencies at less than market prices.
 

Clearly, much more researzh needs to be done on food consumption
 
pattQrns of different socioeconomir groups in rural and urban areas in
 
order to better understand prcsent and likely future demand
 
relationshis. The Food Security project will not do primary data
 
collection on demand issues in urban carkets. Limited inforaation will
 
be obtained from farm households on grain consumption, and the project
 
will be able to assess rural households' overall food security situation.
 
The Central Statistical Ocprcent of the Ministry of National Planning
 
(CSD/MNP) completed an urbi household budget and expenditure survey in
 
Mogadishu in 1994, durir.... detailEd information wai collected on
 
sources of household incc,,,e aid purchases of food and many other
 
products. When the analysis of this survey data is completed, it is
 
hoped that the MNP/CSD will make available better information about
 
Mogadishu consumers' food purchasing and consumption patterns.
 

5.0 Summary and Conclusions
 

Maize output in Somali7- ::panded dramatically since the 1970s.
 
The available official statistics suggest that increased area has been
 
cultivated to maize, and that maize yields may also have increased 6ince
 
1982. The relative imnortance of area expansion and yield increase in
 
affecting maize production cannot be determined given datA limitations
 
and inconsistencies. Efforts are underway to improve MOA ostimates of
 



22
 

area and production of key crops. An important area of furthzr research
 
will be to asiess in more than the preliminary way that has been
 
attempted in this paper the factors contributing to increased maize
 
nutput.
 

At the micro level, the Food Security research project will examine
 
eaize production practices, factors affecting different maize yield
 
levels among farms, and households' food security situation and
 
strategies. Collection of weekly price data at the wholesale, and
 
secondary town retail level Hill cc,4pleaeit ongoing retail price
 
collection in Mogadishu, carried out by the CSD/MNP. Better price data
 
will allow for analysis of seasonal price trends and market margins, as
 
well as a better assessment of the incentive structure facing producers,
 
marketing agents and urban consuaers. The performance of the marketing
 
system in terms of spatial and temporal pricing efficiency will also be
 
easier to evaluate. Limited and prelioiriary research on the voluae,
 
timing and standard operating procedures for release of
 
commercial and concessional food aid will be initiated. A detailed and
 
careful examination shQuld be the subject o; another study. Also beyond
 
the scope of the Food Security project is an examination of tho
 
functions, costi, standard operating procedures, and policy options of
 
ADC, ENC and other parastatal organizations. This does not mean that the
 
project will ignore how ADC maize pricing policies and purchase/storage
 
decisions affect tOe strategies and be.havior of farmers and private
 
traders.
 

The purpose of this paper has been to assemole available secondary
 
data, to suggest hypotheses and raise questions, and to propose further
 
areas of research. It is hoped that the paper will stimulate a critical
 
and frank examination of the available data presented, the preliminary
 
conclusions drawn, andthe issues raised.
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Table 1 

COMPARAtIVE 'M&IZE PRODUCTION AND iMPORT ESTLMTES, 1970-1986 

(in '000 matric tons) 

Maize Productic. E-timU I Maize Import Estimates
 

Ag Sectr : ERS Ag Sztor 
Year MOA ERS FAO Review MOA (FAS) Review 

1970 95 109 122.r 1.0 1.0 1.0 
1971 129.0 129 W01 99.4 27.5 27.5 27.5 
1972 153.0 153 141 114.9 0.0 0.0 0.0 
1973 164.0 164 81 is.9 1 0.0 1.0 0.0 
1974 150.0 150 89 96.8 11.0 15.0 11.0 
1975 92.0 92 124 'C3.a 50.6 70.0 50.6 
1976 90.0 90 88 107.6 1 51.8 55.0 51.8 
1977 111.3 ilIi 111 111.3 : 23.0 23.0 23.0 
1978 107.7 108 108 107.7 : 15.0 15.0 15,0 
1979 108.2 108 108 108.2 1 30.0 30.0 30.0 

1980 110.5 11I 11 110.0 110.0 110.0 110.0
 

i981 1 157.3 157 157 142.0 1 90.0 129.0 90.8
 
1982 150.0 150 150 150.0 1 25.0 125.0 25.0 
1983 120.0 235 235 235.0 1 175.0 110.0 175.0
 
1984 270.0 250 200 270.0 105.0 27.0 105.0
 
1985 383.0 320 382.0 1 20.5 50.0
 
1986 335.3 310 381.9 5.5
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Table 2
 

MAIZE AND SORGHUM EA CROPPED, PRODUCTION AND YIELD ESTIMATES, 1970-1986
 

MAIZE SORGHUM 

Year 
I Area 

Cropped 
Total 

Production 
Maize 

Yields 
I 
I 

Area 
Cropped 

Total 
Production 

Sorghum 
Yields 

'000 Ha '000 MT Kg '000 Ha "000 MT Kg 

1970 
1971 
1972 
1973 

122 
134 
157 
166 

122 
129 
153 
164 

1000 
963 
975 
98l 

290 
260 
390 
345 

i58 
129 
149 
128 

545 
461 
3e2 
371 

174-
1975 
1976 
1977 

173 
140 
150 
151 

150 
92 
90 
111 

S67 
657' 
600 
735 

330 
400 
490 
458 

126 
135 
140 
145 

382 
338 
286 
317 

1978 
1979 

147 
148 

108 
108 

735 
730 

420 
461 

141 
140 

336 
304 

1980 
1981 
1982 
1963 
1984 
1985 
19E6 

109 
197 
209 
204 
189 
234 
245 

1!1 
157 
150 
120 
270 
383 
336 

1018 
797 
718 
588 
1429 
1637 
1371 

457 
517 
540 
402 
445 
364 
385 

140 
222 
235 
120 
221 
222 
252 

306 
429 
435 
299 
497 
610 
655 

Sources: OS, Ministry of Agriculture, FEWS; USDA/ERS 

Note: Yields are calculated 4rom Area and production estimates, rather
 
than measured.
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Maize and Sorghum Yields 
In Scmiio, 1970-1%ft 

1.7 

1. 

1.4 

1.3 

1,2
 

, 1.1 -

UU 

0.7

0.6-

S 0.2 -"
 

0.4

0.3
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0 mat= YWed t- SOgr'hmYild 



GRAPH OF THE GRAND SEASONAL INDEX
 
FOh
 

MOSADISJ-&JRAIL MAIZE PRICE FROM JAN. 1979 TO DEC. 1986
 

% 134.6+
 

o 1 
 XXX
-f123.2+ XXX 

xxx xxxA 
 XXX XXX XXX XXX
 
n 111.7+ 
 XXX XXX XXX XXX
 
n XXX XXX XXX XXX XXX
 
u XXX XXX XXX 
 XXX XXX
 

I 
 XXX XXX XXX xxx 
 XXX Xxx
 
XXX XXX XXX XXX XXX XXX XyX


A 88.8+ XXX XXX XXX
XXX XXX Xxx XXX
v : XXX XXX XXX XXX XXX XXX
Xxx XXX 
 XX 
e: XXX XXX XXX XXX XXX
XXX XXX XXX 
 X XX
r 77.3+ XXX XXX XXX 
 XXX XXX XXX XXX XXX
X-X XXX .XXX XXX
a GSI 86.2 102.3 106.7 120.2 127.0 118.5 117.3 95.9 77.3 79.4 E30,7 86.g CSE 19.3 12.6 10.6 14.7 15.6 13.5 13.6 8.9 11.020.1 13.7 14.
 

Months J F A J
M M J A E DS N 


GSI. IS THE GRAND SEASONAL INDEX
 
CSE. REPRESENTS THE CORRECTED STANDARD ERROR
 

THE 1(0% LINE 
IN THE BARCP4RT REPRESENTS THE AVERAGE OF 
 30.563 CURRENCY UNIT

OVER THE 8 YEAR PERIOD OF ANALYSIS OF COMMODITY PRICE DATA.
 

THE MONTH INDEX VALUE INDICATES BY HOW MANY PERCENTAGE POINTS EACH MONTH'S
 
VALUE LIES ABOVE OR BELOW THE ANNUAL AVERAGE.
 

THE STANDARD ERROR OF 19.3 FOR JANUARY INDICATES THAT THE JANUARY VALUE WILL
LIE WITHIN PLUS OR MINUS 19.3 PERCENTAGE POINTS OF ITS MEAN IN 7 OUT OF 10
 
YEARS.
 



Table 4 


REGION DISTRICT SETTLEt-M(T 

Lower Merca Ugunji 
Shebul 1 Sigaala 

Samey-Samy 

Afgoi Bariire 
Dar asal aar 
Aw-Dh~egle 

--------------------------
Qoriolay Bulo Sheikh 

Middle Jowhar Kallundi 
Shebello Bannagney 

Baaruy 

Subtotal Lower Shwbelle 
Subtotal Middle Shebelle 

TOTAL SAMPLE 


FOODl 5EJRITY STUDY SAMPLE FRAME
 

S MIN 
SfzE 

TOTAL 
NO. UNCDF 
FARMERS 

.205 
360 
70 

101 
25 

A42 
3Q0 

5: 

33 
33 
68 

203 12 

60 
100 
73 

19 
20 
20 

243W 
233 

272 
59 

331 

FOD SECURITY SAMPLE
 

FAO RANDOM RANDOM
 
FARMERS CONTROL UNCDF
 

5 

25 
25 
23 

10 
7 

25 
24 
18 

8 
7 
12 

-----
25 9 

25 
24 
25 

9 
11 
9 

5 165 
74 

58 
29 

5 239 82 

Notas Total Food Security Househo1ld Sample Size is 326. 



NOMINAL AND REAL ADC PURCHASE PRICES FOR MAIZE AND SORGHUM. 1971-19C.'
 

(in So. Sh. per quintal)
 

MAIZE 
 WHITE SORGHUM 
 RED SORGHUM CPI
 

NOMINAL REAL 
 NOMINAL REAL 
 : NOMINAL 
 REAL : 1906=
PURCHASE PURCHASE 
 PURCHASE PURCHASE 
 PURCHASE PURCHASE 100.0
Year : PRICE PRICE PRICE PRICE : PRICE PRICE 

1971 
1972, 
1973 
1974 
1975 
1976 

5 
35 
45 
50 
55 
60 

1213 
1251 
1510 
1419 
1307 
1250 

40 
40 
45 
50 
55 
60 

1387 
1429 
1510 
1419 
1307 
1250 

40 
40 
45 
50 
55 
60 

1387 
1429 
1510 
1419 
1307 
1250 

2.9 
2.8 
3.0 
3.5 
4.2 
4.8 

1Q77
)979 
979 

75 
75 
75 

1413 
12B4 
1038 

75 
75 
75 

1413 
1284 
1038 

75 
75 
75 

1413 
1284 
1038 

5.3 
5.8 
7.27 

1SO 
i"1 
1322 
193 
1q84 

120 
180 
180 
220 
360 

1042 
1083 
883 
791 
673 : 

120 
160 
160 
180 
220 

1042 
963 
785 
647 
412 1 

120 
150 
150 
160 
180 

1042 
903 
736 
575 
337 

11.5 
16.6 
20.4 
27.E 
53.5 

135 
1986 

1500 
1500 

2037 
1500 

1300 
1300 

1765 
1300 : 

1100 
1100 

1494 
1100 

73.7 
100.0 

Bource Agricultural Development Corporation 
(ADC)
 

\tote: Real purchase prices are constant 
1986 prices.
 



Table 	 7 

ADC MAIZE AND SORGHUM PURCWASES AND PRODUCTION. 1970-1986
 

(in '000 Metric Tons)
 

MAIZE MAIZE PURCHASES/ I SORGHUM SORGHUM PURCHASES/
 
Year PURCHASES PRODUCTION PRODUCTION 1 PURCHASES PRODUCTION PRODUCTION
 

1970 55 122 45%
 
1971 60 129 471. 29 95 317
 
1972 37 153 24% 38 165 23%
 
1973 33 164 20% 1 15 153 I0%
 
1974 1 20 150 13*4 17 137 12%
 
1975 30 92 337 13 148 9%
 
1976 22 90 24. 20 130 15%
 
1977 1 31 1l 28% 52 145 36Z
 
1978 1 22 108 20% 61 141 43%
 
1979 31 108 297 16 140 40%
 

1930 4 111 3% 12 140 9% 
1961 6 157 4% 23 222 !0% 
1982 2 150 1. 1 a 235 3% 
1983 a 236 0% 9 120 8% 
1984 1 270 0% 12 221 5Z 
1965 12 382 3% 1 14 226 6% 
1986 19 336 6Z : 18 252 7% 

Notei 	Estimates f. r 1986 are provisional. World Bank Agricultural Sector
 
Gurvey estimates of ADC purchases in 1986 are lower for both maize (11)
 
and sorgnu% (13).
 



TABLE 8 

NOMINAL AND REAL RETAIL PRICES FOR MAIZE ANM SORGHUM IN MOGADISHU., 
1977-1986 

(in So. Sh. per Suus) 

Consumer Prica 
MAIZE SORGHUM Index 

NOMINAL REAL NOMINAL REAL 1977= 1986= 

PURCHASE PURCHASE I PURCHASE PURCHASE : i00-O0 100.00 
Year : PRICE PRICE PRICE ORICE 

1977 2.48 46.7 I 100.00 5.3 

1978 4.58 78.4 1 3.00 51.4 : 110.03 5.8 

1979 5.48 75.8 2.59 35.8 1 136.22 7.2 

1980 13.34 115.6 6.61 57.4 1 217.04 11.5 

1961 12.67 76.2 : 15.40 92.6 1 313.38 16.6 

1982 10.57 51.8 11.23 55.1 1 384.24 20.4 

1983 17.33 62.3 13.75 49.4 1 524.02 27.8 

1984 68.82 128.7 1 54.00 101.0 1 1007.37 53.5 

1985 58.67 79.7 1 54.49 74.0 1 1387.93 73.7 

1986 53.68 53.7 46.20 46.2 ' 1884.43 100.0 

Source: Central Statistical Department, Ministry o+ National Planning
 

Note: Real purchase prices are constant prices, calculated by
 

-eflating nominal pr-ices using 1986=100.0.
 



TABLE 9
 

COMPARISON OF ADC SALES PRICES AND MOGADISHU RETAIL
 
PRICES FOR MAIZE AND SORGHLU
 

(in So. Sh. per quintal)
 

MAIZE 


MOGADISHU 
RETAIL 

Year : PRICE 

1971 

1972 


1973 

1974 

1975 

1976 

1977 90 

1978 165 

1979 197 

1980 480 

1981 456 

1982 381 

1963 624 

1984 2478 

1985 2112 

1986 1932 

1987 


Sources: ADC and MNP
 

ADC 

SALES 

PRICE 


55 

55 


65 

70 

75 

80 

90 

95 

95 

180 

250 

250 


250-325 

325-700 


1200 i 

1800 

1900 


SORGHUM
 

MOGADISHU ADC
 
RETAIL SALES
 
P PRICE
PRICE 


60
 
60
 

65
 
70
 
75
 
80
 
95
 

110 95
 
68 95
 
238 180
 
554 230
 
405 230
 
495 230-265
 
1944 285-500
 
1962 1700
 
1663 1700
 

1800
 

Note: Mogadishu retail prices are converted from So. Sh.
 
per Suus to So. Sh. per quintal, using the expan
sion factor of one quintal = 36 Suus.
 



Table 10 

Maize Retail Pricam in Janale, Lower Shebelle 

Month 1986: 
.. .I 

1984 
S 

1965 1986 
_____... . __ 

January 
February : I I 
MI.-oh 1 23.62 2185 1 
April 2425 
May 3620 : 2700 1 
June 1 3960 I 6 
July 1 2860 1 1975 1 
August 1000 1566 1 
September 570 1 1525 1 1429 
October 600 1 1275 1 1388 1 1143 
November 744 i 1298 1340 1 2143 
December I 1530 1 1625 1 2304 

Source: 19S3 - GSDR and World Bank, "Agricultural 
Incentives" study 

19B4-85 - AFV1ZT project extension reports 
1986 - MOA, Planning Directorate 

Note: 	August 1984 price is from a SOMCONCULT study.
 
May-June 1984 prices are for Merca.
 

Maize 	Retail Prices in Jenale, Lower Shobelle
 

Month 	 1963 : 1984 1985 1986II 	 .. 
 . .	 I 

January 
February : 
March. I 
April 
May I 
June I
 
July 1 
 I 2020 1
 
August 1 700 1800 
 I 1579
 
September 
 1 	 1298 : 1446
 
October 1 
 1 	 1660
 
November 1 
 800 : 1738 1500 2170 
Decembur 1 1 2200 1 	 1 2201 

Source: 1983 - GSDR and World Bank, "Agricultural 
Incentives" sLtdy
 

1984-85 -.AFMET project extension reports

1986 - MQA, ?lanning Directorate
 

Note: 	November 1983 price is for Balcad.
 



TAK.E 11 M~~~ INI IUIO OF MIN( A~RA, ITION W#YnELDME 

(a'ea in '0 hctares; prouction in '000 wrtc ton; yields in t./l a.) 

1M2 S983u m1'8 B 19M19G4 

Regio k ua Prod. Yield 1 A Prod. field Arp nod. Yield WN Prod. Yield 1 kei Pld. Yield 

Gedo 76 5.4 0.71 97 10.9 1.12 27 7.4 0.8 197.6 Z .5 .70 57 9.5 1.67 

Middle Juba 206 14.3a 0.72 97 9. ,4 80 13.5 1.69 IM 15.6 1.22 136 21 1.54 

L Jui 0 17.9 0.72 147 19. .49 101 19.9 I.97 117 16,4 1.40 99 r. 13.9 1.40 

Bay 0 0 70 A1 . 20 i.4 O.To & 5 20.90: z 1.8 0.5 

Uakol 0 0 1 0.1 1.00 11.7 0.8 0.68 0 0 

Hiran 1 1@ 0.7 4: 'i. J.8 ' 4 4 0.74 73.9 8.2 1.11 31 3.7 1.19 

a 

a 

Middle ecelle O l .b 0 72 479 1 46 239 2B.8 1.;2 457.7 73.8 1.bi 490 73.5 1.50 

Low Sebelle 1006 72.2 0.72 945 112.7 1.19 665 107.1 1.61 1248 224.6 1.90 102 164 1.54 

Nr/Ceitral 0 0 0 0 0 0 1 U.5 4.1 0.U 1 10614.2 1.31 
I ~I~ 

IITTA VWLIA 2" 149.9 0.72 1 W4 23.7 1.16 1 1247 180.2 I.4 =2.43.4 82.2 1.63 2016.5 31.6 1.50 

MRZ Food Early Wmning Systes, Mtinistry of ic!ture 



TABLE 12
 

SHIPMENTS OF CONCESSIONAL AND COMMERCIAL MAIZE TO MOGADISHU PORT, 19S4-86
 

ARRIVAL VESSEL COMMODITY QUANTITY ORIGIN DESTINATION 
DATE kM.T.) 

0---Fe-- -4 . . "--K " " 0 

09-Jun-34 Gienevieve Lykes MAize 4150 WFP (US)
 
11-Jun-84 Genevieve LykeL maize 3350 WFP (US)
 
29-Sep-84 Ming Jade maize 5400 WFP (US)
 
24-Nov-84 Al Hideadah maize 2667 EEC food -aid
 

Total 	1984 17647
 

03-Mar-85 mai z e 2996 Chi na 
21-Jun-85 Mesis maize 4750 WFP (US) food aid 
25-Jul-85 Christine One rMaize flour 3670 EEC food aid
 
22-J un-e5 	 maize 4943 EEC food aid
 
18-Jui-85 maize 3020 China
 
02-Aug-85 maize 9539 USAID food aid
 

Total 	1985 31365
 

02-Jan-86 m/v K.ta Timur maize 3551 China food aid
 
04-Mar-86 Argolikos maize meal 2176 WFP refugees
 
24-Apr-O6 Beauty E maize 2000 WFP refugees
 
09-May-86 Beauty E maize meal 454 WFP refugees
 
21-Jun-86 Kopalnia maize 2000 commercial
 
06-Jul-86 Maraki maize 2000 WFP refugees
 
06-Jul-86 Maraki .aize meal 998 WFP refugees
 
09-Jul-86 Northern One maize 3480 WFP (Aus) refugees
 
24-Jul--e6 Pacific City maize 7091 UNHCR/EEC refugees
 
09-Aug-86 Vanil maize meal 4000 UNHCR refugees
 
24-Sept-86 Rafaelia maize 1000 LN,IHCR ref ugees
 
11-Nov--E6 Francesco mai ze 503 UNHCR refugees
 
03-Dec-86 Valaria maize 30C UNHCR refugees
 

Total 	1986 32519
 

Source: 	Ministry of Agriculture, Food Early Warning System (MOA/FEWS)
 
and World Food Programm-w (WFP)
 

Note: 	Maize meal is converted to shelled maize grain equivalents by
 
dividing by 0.72. Maize flour is converted using the factor 0.6.
 

Note: Data for 1986 are more complete than data for earlier years.
 
UNHOR purchased 300 metric tons of maize locally in June 1986.
 



Ta,1e 13 Ma:e Are. Frmuctiwa:- Yield by District, 6u I984-Eu 1986 

(areA in'N hect3.-s, o-. t.:nin'X0 eetric tons; yields intons.,h,.) 

li14 E 921 E151986 

'cicn , C-ea 
 rod. Yield 4 ?a Fr.. '6ield A Frod.kea Yield
 
e-tio , ntotal 67 7.4 0.E5 152 2. 1.70 7 .5 1.27 

&eeta.a 3 0 0 0 0.3 1.00
Garta Havrev 7 0 20 14 1.7c, 10 1.7 1.70
Lu 0.29 E k .9 .5 5.6 1.60 

42 .4 52 70 11.9 1.70 9 1.6 1.78 

.iie ,luba sutotal &) 1. I,4 "!21 1 16 21 1.54 
. ae i.YO .720 , :002.91.4517 i.5Silo 	 1.54 4O 7 l. 
eI!t 47 3.1Io3:
L 3I. 77/ 11. .51 

_,N,,r
Juoa a 1-_a~19. ? 1.7101 ,:?9.59 1.40G 1:.)1.40 17. 

aaafE 76 !4.9 1.95 

--	 2 i2l.44
q,. i1! .4
 

,' *'-htot 0.71 5
70 	 1.4 4 0,S . 

E2 0.21.0. 0 .80.20 20 1.4 0.50 
Ra2kan.an 'ee 0 0.20 1.00 1510 1.2

0.8 0.20
0.S t0 0.4

0 0.80 

16 I 1).Z 5 12 080 : 00 
. .i',, .A f. 0.7 0 

I~ajldZiO " 0.67 
,Cd 0 . ).2 0.57 

Tev cI 1 0.I 1. 6 5 ..4 0.80 

Hirdn 8".t-al 54 4 0.74 52 5.3 l., 31 3.7 1.19 
elletLVne 12 0.3 0.67 3 0.3 1.C' 0 0 

J: 1aIK5 
2uI5t 1.6
16 1.6 

0.62 
1.00 

2O 
.75 

2 1.C;
4 1.14 

6
:7. 1 1.25 

2.! I.I3 

."adolIsutotal 232. 1.2 ;4 56.2- 1.55, 4O 73.5 1.9:elel Ii 
 ,ar I 11I 1 1.21 144 21.3 1.51 120 27 1.50 
A an0,1 !.,)0I ,}0 0 0 0 

10 13.6 1.05 :20 35 1.75 310 46.5 1.50 

Lwy ;ototal 665 107.1 1.61 960 172.3 1.80 1C62 164 1.54

Onebele ' I 276 44.2 1.50 
 40 1.50 n;-.5 46.S 1.30
 

anle evne 1 0.1 1.0O 2 4 1.82 
 44.5 3.1 0.70
 
Merc3 
 243 44.0 i.24 256 46 1.20 
 309 5.6 1.80
 
koioiey 119 12.6 lC0 415 74.7 1.80 113 20.3 1.80

* -ava/S3b!/N1i 2b 5.4 2.08 45 9.1 1.80 
 0 6. 1.65
 

. oalia 
 0 0 41 3.8 0.93 10 14.2 1.31 

!TAC..3]kI.A 
 1 1247 180.2 1.45 1 1806 294.7 1.63 2.16.5 301.6 1.50 

,ur:a: % Eirly Warning System, Ministrv of Agriculture 
ite: M is Nothern &nd Central Somalia 

http:002.91.45

