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EXECUTIVE SUMMARY
 

1. Four new wholesale fresh fruit and vegetable markets ar,3 
urgently needed in Sana'a, Taiz, Hodiedah and 
Al-Hosaynieh. A study by Howard Steele in November 1989 
found that the value of the benefits of the new markets 
(from reduced waiting time at the market by farmer/tradec3 

who bring their products to be sold, and the reduction in 
product losses resulting from the better market
 
facilities) far exceeded the construction and operation
 
costs over the 25 years of the projected life of the
 

markets.
 

The purpose of this study is to evaluate the Financial
 
feasibility of these proposed wholesale markets. To be
 
financially feasible the following three conditions had to
 
be met :
 

1. 	Total construction costs had to be equal to or less
 

than the funds available.
 

2. 	Cash inflows (revenue) from users fees had to be equal 
to or greater than cash out-flows (operating and 

maintenance expenses) during the first five year:s of 
operation. User fees also had to be at or below the
 
level that users would be willing to pay.
 

3. The level of user fees needed so that total revenues 
for the first five years of operation equalled the 
total operating cost for the first five yea]rs (the
 
breakeven point) needed to be at or below the level
 
that user would be willing to pay.
 

The markets at Taiz, Hodiedah and Al-Hosaynieh met all 
three criteria and were judged to be financially feasible, 
based on the assumptions made in the analysis and us.ing 
the best available information.
 

A new wholesale market to serve the total wholesale markeli 
volume in Sana'a, whose construction costs wmlId W! 
publicly financed with PL-480, funds should be pu; on hold 
for the time being. A new privately financed 
wholesale-retail fresh fruit and vegetable market is 
currently under construction and the first phase of the 

market is to be opened about April 1, 1990. If it proves 
successful it could serve a significant part of the 
wholesale market volume.
 

The progress of the new privately owned wholesale markel
should be closely monitored, to see if in t:he ful ur, Ithere 
is a need for a new publicly financdl markl , hu, on . 

smaller scale than is outlined in this rel*it. 
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Construction costs for the basic market facilit[Qn (not 
including the land) we;re estimated a t 40,163,01)0 Yr Vor 
the Sana'a market, 30,941,000 YR for the Taiz market, 
29,697,000 YR for the Hodiedah market and 29,697,000 YR 
for the Al-Hosaynieh market. These const!uction co!;ts are 
only 36% to 38% of the estimated const r uct ion c+;:t:+ i n I lie 
Steele report (Steele PP. 44, 50, 61). It wa's judpdg t:hit 
this level of funding would be available.
 

With user fee levels between 25 to 30 YR. per mi.' r i- I )l 
of product handled in ehe markets, cash inflows (ievonn-.) 
exceeded cash outflows (operations and m.iintenanc,) during 
the first five years of operation. 

In preparing the cash f low budget, it Wa:S j tiJ, l l: 11'1 t 
projected market volumes were on the conservat ive .3 d and 
that the required level of user fe s w,'!re ati 1r bloIw 
those users would be willing to 1,ay, 3o the marko t; w., :e 
judged to be "cash flow" financially Eeasible. 

The average breakeven user fee level per inel:tic ton for 
the first five years of operation of the mark.?ts were ;?2 
YR for the Sana'a market, 23 .5 YR for the A.-F1osayni .h 
market, 24.9 YR for the Hodiedah market and 26.1 YR For 
the Taiz market. These fees are only slightly ihl,, ton 
users are now paying, so it was as:.m,,in Ii , ,vyl tha 4,id 

not object to the higher fees for IIIucI better mnar,,-t 
facilities and market services. Hence, all th? mark.-!e s 
were judged to be "breakeven" financially fea.ib1'. 
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AN EVALUATION OF THE FINANCIAL FFEASIBILITY
 

OF FOUR NEW WHOLESALE FRUIT AND VEGETABLE
 
MARKETS IN THE YEMEN ARAB REPUBLIC
 

INTRODUCTION
 

PURPOSE
 

The purpose of this report is to evaluate the financial
 
feasibility of each of four proposed new wholesale fruit and
 
vegetable market facilities. Three of the markets are to be
 

located in the outskirts of Sana'a, Taiz, and Hodiedah, which 
are the three largest urban areas in the, Yemen Arab P.puhl i. 
The fourth market is to be located in thn rural community of 

Al-Hosaynieh located in the Tihama region on the main road
 
between Taiz and Hodiedah. There are currently wholesale
 
markets in each city, but they are located in the inner cicy.
 

They have all outgrown their present locations. Conditions are
 
very crowded and congested, facilities are inadequate and there
 

is not opportunity for expansion.
 

These wholesale markets urgently need to be relocated as was
 
discussed in greater detail in the Steele report (Steele,P 5).
 

EARLIER ECONOMIC FEASIBILITY ASSESSMENT REPORT
 

In June of 1989 the Ministry of Agriculture and Fisheries in 
the Yemen Arab Republic (YAR) proposed the relocation of the 
four major wholesale fruit and vegetable markets in the 
country. New sites were to be selected and new facilities 
constructed. As a first step in the evaluation of this 
proposal, Dr. Howard Steele, a TDY consultant through the 
Agricultural Development Support Program, CORE r did an 
economic feasibility assessment of the proposed four new 
wholesale market facilities which he completed in Ijovember 1989 
(Steele, PI). He concluded that the construction and operation 
of the four proposed new wholesale fruit and vegetable market 
facilities at Sana'a, Taiz, Hodied ah and Al- iio:-yn i h WoilI all 
be economically feasible and would be beneficial to the country. 
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He based this conclusion on the fact that lie int:,rnal ra : : of 
return for the investments in these Iow IIr k4L s wCr i I 
positive and ranged from 22% for the Taiz arid Al--!Hosaynieh 
market, to 25% for Hodiedah and 30% for tho Sanal' markets. He 
also found, that based on his projection.- and r;unLI)t ions , the 
stream of benefits over the 25 year us;eful I[ fo of eif, mI rk, 
facilities will far exceed the cost ;;trea II over thit sa m, 
per iod.
 

The high IER's .were a result of the ,xpect.,:d red(uI-tion i 
losses for the fresh fruits and vegetables that move through 
the markets and time saved by farmers, middlemen and retailers 
through use of the new, less congested market facilities.
 

He estimated the construction costs fr h' marke-:i and the 
associated facilities, including lani acq1Jisit ion, were 
104,633,000 YR for the Sana'a market, 82,933,000 YR el:ch for 
the Taiz and Hodied.ah markets and 7 3,038,51l)rJ YR f or the 
Al-Hosayneih market. This is a total of 3.1,537,500 YR for all 
four markets.
 

After reviewing his report, a major concern of b)otL h the 
Ministry of Agriculture and Fisheries and Ihe USA[D iflLs5i,)fl was 
that construction costs for these markelt. were extremoly high. 
The financial feasibility team was asked t: see if ways could 
be found to substant 4 ally reduce the constructioi co:ts of 
these markets. 

WHOLESALE MARKET DEVELOPMENTS SINCE THE STEELE REPORT
 

The major wholesale markets are currentl. in a very dynamic 
state, with major changes taking plac.- in the markets al. 
Sana'a, Taiz and Hodiedah. 

Sana'a Market. Tn late January 199'0, tlie San 'cI offi- , f the 
Ministry of Municipalitie!: and Housing ete lyI -I oaredc0ill 1 1 
everyone out of the Al-fl isaba market area. 'Sinc i, both 
wholesalers and ret:ailers f,,rmerly us ing ie mn.irket h1aiV been 
operating on the sides , the street. in frl of, ,1ni1 1 ', I ho 
side of the old market.
 

The Ministry has begun work redoing the narket . hei r plans 
call for hard 3u r facing the entire ,IIud tt I-he11 ca , con v, i ni 
market into a series of retmi i shops. Th.yY plan :o Pe.;)l 
the wholesalers to the .l-Madbah mar k.t irod oIned : h1 
Ministry of Municipalities and Houii ing, anl I ocat,-e(l i '1 - , 
northwest part of Sana'a.
 

About three months ago io r k began on a n , r Iv; wndon 
wholesale - retal .1 fresh fr i t and votje talV e mir ,, . 

l 

http:Hodied.ah
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The market is located on the Taiz ro'ad in the southeastern part
 
of Sana'a. The owners have approximately 3 hectares of land in
 
that location. They also have another 5 hectares on the same 
road about 2 kin further south, on which they could construct 
additional market facilities.
 

The private individuals plan to build the market in phaSS, 
and will have the first phase open for business by mid March or 
early April of 1990. Work is under way on other phases. They 
have already taken 40 reservations for selling spaces in their 
new market. They have had to stop taking reservations until 
they see how many vendors their first phase facility will 
accommodate. They continue to have new requests for space 
almost daily. 

The private market will have large covered areas and loading
 
and unloading docks for trucks, and areas for selling and
 
buying. The market area will be hard surfaced, and it will be
 
well lighted. The city will provide waste disposal. They have
 
their own well and are building a sewage disposal system.
 

The private market plans to offer other services on demand,
 
such as washing facilities for the products, cool/cold storage
 
facilities and banana ripening rooms.
 

The private market owners have obtained a license from the 
office of the Ministry of Municipalities and Housing Lo operate 
such a facility and the Ministry is cooperating with them by 
paving the access road and providing new street lighting. 
The owners of the private market have not yet set the level of 
user fees, but they likely will be higher than the publicly 
financed market, because the private owners hope to be able to 
re'cover their capital costs, which the public market will not 
hae to do. 

The owners fetl they have a good location from the standpoint
 
of products coming to market and for easy excess by retailers
 
and individual consumers.
 

If this private venture is successful it has the potential to 
eventually handle a significant portion of the whole ,ale market 
volume for the Sana'a market. 

Taiz Market . When the evaluation team visited the site of the 
current city wholesale market in Taiz, we found it had been 
closed by the local office of., the Ministry of Municipalities 
and iousing, and has been vacant since early JanUTar7--T190l . 
All the middlemen and the farmer/truckers had movel -(oa new 
area along the side of a main h ighway on the edge oF town 
several kilometers from the old market. The truck:s selling 
produce are parke, on two sides of a cold stor,]ge facility. 
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It is a very Lemporary location. Ther-, arv virtually ,, 

facilities at that location. There is not even adlqua 
space. A year or so earlier, a dispute over high uq,,r fee .,
 
the old market r.,;ulted in 'a smeal I privat,,ly own-1 wh.lo:.il 
market being constructed and operated a few blocks nw y (r,,i
 
the old wholesale market.
 

As is evident the need for new wholesale marke: Faci l ien i
 

Taiz is But are no immediat, plans to hiui ;u.mh
urgent. there si 
a facility. 

Hodiedah Market. The Hodiedah office of Lhe MlinkIry ,F
 

Municipalities and Housing is moving rapidly forward wi"h plan ;
 
to relocate the present wholesale fresh [ruit and vgetahle
 
market. The market is currently located within k . aity in a
 
rather small open area that is surrounded on at! sides h! 
buildings. The overflow, which often i- quite large, has to
 
operate along the narrow city streets I.-ading to th main
 
market area.
 

Except for the streets and sidewalks the ar.,a i not hard
 
surfaced. There are virtually no facilities. Some of the
 

nearby buildings are used -to store markl ;upplin; .ndl un:so-11
 
produce.
 

The Ministry of Municipalities and Housing has loc:.it d so"., 
land they own near the highway at kilom ler 4.8 -,a; of K: 
city. They do not an yet have :itle to the land, nor ,,A I o 
paperwork been completed for them to u'e the lIdi for 1 

wholesale market. 

They have drawn up some preliminary sketches of the mark'
layout, but they not obtained the financing needed to constru "::
 

the market.
 

Al-Hosaynieh Market. There are no immed iate pans to reloc.!,: 
this market. It operates at night along both sides of lh., 
highway for almost a kilometer right in the middle of the 
little village. There are virtual ly no facii ition at1- i.; 

market. The only light comes Lrom nearby Iuninesses. 

It is recognized by those at this markei that it needs t:o ie
 
s
relocated for several reason . The mr-an i'ihway boLwo-n I-iO 

and Hodiedah runs right through the middl I- of the macrket, , ant] 

the market is very congested and dangerous. 

They would like a new market to have th, market r,,, haird
 
surfaced, be shaded, well lighted, and ha.,> 3anitra y fac ii ties
 
(toilets).
 

http:wh.lo:.il
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ThA evaluation team was shown an area just west of the town 
that could be used as the new market site. Some of the small. 
business owne's (mostly smnlL restaurants) have vojced their 
opposition to relocation. They fear a lIs of bu.iness5 if the 
market were to be moved from directly in front of their 
businesses. Apparently much of their business now comes from 
those using or visiting the market.
 

CRITERIA USED TO EVALUATE [INANCIAL FEASIBILITY
 

If a project is shown to be financially feasible this implies 
that there are no financial aspects of the project that would 
limit its success, given the assumptions and conditions ,u'sed in 
the analysis. 

Three different methods and criteria were u:;d in this rep,, t 
to evaluate the financial f',asibi lity of .'icm of t.h [ror 
proposed new wholesale fresh fruit and vegeLale market:. 

1. 	 Since the public funds available to con:truct the ,.:mrk,!.'t 
are limited, it was necessary to first estimate the 
construction costs for each of the markets and compa re 
this to the anticipated amount of funds available. To be 
financially feasible construction costs had to be equal to 
or less than the amount of Funds available. 

Although specific sites have not been selected for" each of 
the markets, it was assumed that suitable sit"s can he 
found and that they will be located on prsontly own I 
government land. It also that PL-.41 kwas assumed I.; 
that belong to the YAR Government will be used Lo finanw-e 
the construction of each oF the markets. Hence, thre 
will be no direct costs that will have to be finance, or 
repaid from revenues generated by the markets for I rd 
acquisition or market facilities construction. 

2. 	 It was assumed that the only other .:osts: associal.d .Ph 
the new markets will be for operatinro ; and mflainK*Imadr"r . 
It was also recommended that market user fees be l;i :-rl to 
generate funds to pay operating and maintenance con, ,. ri 
order for the new mark,-ts to be financial l'y fea:;il , r ", 
would need to be able L.o g,,n,,rate sut i.cient revrue lo 
cover these costs.
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A cash flow budget was completui for eacu market for the 
first five years of operations. T hene hudg t:; were 1:.ed 
to determine if projected cash inf lows ( revenuo,;i from each 
market) would be equal to or greater t:han the projected 
cash outflows (operating and maintenance expenses), a 
necessary condition for financi3l feasibilIty. 

Revenues were assumed to come from one or more kinds of 
user fees. Thus, the total revenue projeci-ed for iny 
given period is determined by the level of the i ndividial!I 
fees and the total volumL of fees col lected diurIng t hat 
pe r i od. 

Breakeven analysis was also used to eva luate the financial 
feasibility of the four new wholesale fruit and vegetable 
markets. The information used in this analysis included: 

a. The amount or level of operating CILts 

b. The amount of user volume (such as number of . rucks 

In this study the breakeven point will be wher,' the tot al 
revenue generated from user fees equals total annual cash 
operating and maintenance expenses. Market volumes and 
operating expenses will be different: for 1r f:i rsteach I he 
five years of operation for each market:. 

A breakeven user fee level will be calculated for the f ive 
year period fo each market by dividiiirjg t.he t -,tal n rt:et: 
volume for each markel for the first 5 years of operati: on 
into the total operating expenses for oach mnarI:. 

The level of user fees needed for hr-eakeven has. to b, at 
or below the level of fees it was est indated usors wi 1 1 be 
willing and able to pay.
 

MARKETING CHANNELS FOR FRESH FRUITS AND VEGETABLES
 

!N THE YEMEN ARAB REPUBLIC
 

To help understand the role of the wholesale fruit and 
vegetable markets and the facilities that wi t1 err,) The 
needs of those using these mnairkets a rief ,Fdo;cri in )I 'he 
marketing channels and the way in which fr Imi t s aim' v ,.et; les 
are marketed in the YAR may be useful (s,.- figure 1). 



Figure 1. Marketing Channels for' r-esh Fruits and Vegetables in the Yemen Arab Republic, 1990 
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There are about 4.8 million hectares of cultivaLtahle land of 
which about 1.35 million is used for crop production. Of the
 
total, about 250,000 hectares are irrigat-d and th,- r-miinder
 
is rainfed. Up to 1/2 of all ti liable Land is t,'rra4od and 
surrounded by borders designed to capture an] retai n riln water 
and prevant erosion. Fields are small and irregular in shape,
 
so it [.s dilrri u t if not impo ss ibleit-, ISu ,IOWi' Ci, l . I r 
for any of the field work on many of the fields (LAC, 0 11). 

Efficiency in agricultural marketing is corstrain,,,l by the 
dominance of smal1 holdings and the parcelizat ion of h lli riqs 
into separate often widely separated individual fields. 'early
 
90% of all farms are smaller than 5 hectarns, and noarly 60% 
less than 1 hectare ('T'aha, P 23) . Inheritances law:; and 
customs, tr,%dit ion, population pressure on land use and 
topography are some of the reasons for this pattern of land
 
holdings. Because of this, there seems 1 itile poss ii I ity in 
the foreseable future that either farms or ,xisting fielis can
 
be consolidated into larger more efficient production tnirq.
 

The YAR, althouigh a relatively small country, is fortu-nate to 
have a variety of micro-cl imates which ,hak s p,:;sih1 t:he 
production of a widO variety of rrui ; and v,.p tabl,:; on an 
almost year round basis. 

Most farmers diversify and produce several crops. Is a result 
they usually have a small load or less of fruits and vogetables 
ready for market at any one time. Nearly all produce is 
shipped to market in I to 1 .5 ton pi tkup t,Vu .:. whi ch 
represents the only farm vrphicl,. own',i by mo:[ farmr :. tioarly 
all farmers personally bring their producl: to mrL. , "Ut en 
travelling long distances (up to 220 K:) in thi r own or a 
neighbor pickup truck (Amann, P3). In most area.; there We 
dealers or traders who buy products dirct:ly from ,armrs and 
then take them to central wholsale marktLs. ,, of 2he 
potatoes, onions and watermelons are a :seimbl. iin large 
quantities in rural areas and transportI ,o [h" urban 
wholesale markets in 10 to 201 ton truck:. Ano':h,'r r .a nnn for 
the widespread use of small trucks to trin-port fruit nd] 
vegetables from farm to market is the high prics c ha rleul by 
the owners of the large trucks. Thuy have a cartel that: i ,.. 
and maintains these high prices FAO, 4). 

There are some feelings; of mutual i t:ru t i,,iq I 
participants at th• wholesal markeLts. In lart, t1i:: mi.5l i .;t. 
is the result' of the lack f product Si qiol,,iiitty .nd ,,.li i lLy 
standards. Ano::her factor is that produce is; .:sual I./ sold by 
farmers based on volume (i.e. by the ho>:, or sack ), ht tl:he 
retailer sells the products by weight. Soem boxes are rund to 

I 
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have elcessive amounts of leaves and other 
packing materials,
 
while sacks 
of produce sometime have large amount:s of soil in 
the bottom. it is not surprising then I hat i * H; ne,,,':sary for 
the buyer to personally inspect each lot and often each 
container of produce they plan to buy. Their inspction is
 
often done as the products are transferred from tho Farmor's to
 
the buyer's containers.
 

This means that new wholesale markets faci Iities will need to 
be designed to accommodate a large number, perhaps 300 or more 
selling spaces for pickup truck loads of produce at 1he Sana 'a 
market and slightly fewer at the other markets. 

The 	 wholesale markets provide a place and 
the opportunity for a 
large number of buyers and sellers of fresh ru its and 
vegetables to get together to buy and s l [. This is one o1 the 
necessary conditions for a competitive market. The mar:kets ore 
generally segregated by products. For example, thoqe el ing 
potatoes are ass igned one place in the marl.,-, and thu,:- soil inirg
 
watermelons, another.
 

Nearly all 
 or the products that move I hrouqh Irlbr .hml,:;mle 
larkets are sold 'hrough a middleman. in the Sana'a market 
there ar- currently 8 to 10 of these middlemen firms that ,ach 
have severas employees. 

Farmers have found that 
 mild lemen provide usefim! .ervi.:,es.
 
Some of these services include:
 

±. 	 Finding buyers for the seller's products.
 

2. 	 Negotiating the selling price.
 

3. 	 Settling ,liputes beltwe,:n buyers and :,,l lors.
 

4. 	 They are the best source of market information, they have 
a network that provides them with crrent market news, and 
probably are the best informed of anyone at the M -kol-I on 
current local market conditions and also condi ions 
(selling prices, price trend; and market vol sm.:;) On the 
other major wholesale markets. 

5. 	 They often provide credit to both Farmers and roLii lern. 

6. 	 They sometimes provile containers (boxs, nacks) to 
farmers. 

7. 	 If a lot is not completely sold wh -n the firmir has 	 to 
leave Ithy will often store th, p)roluct ,l:;,'I I it for 
him at a l.at:er time, usually the no day. 
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Middlemen do not take title to the product- , so the price and 
product risks aro borne by the seller. A miidlmoin mly have 
several employees working' with him and u, .allys :2 3 orrl 4 
different products. Which means they often opraLe in 
different physical areas of the market. 

It would be desirable to have about 8 to 10 small offices,
 
conveniently located throughout the wholesale mirket , for use
 
by the middlemen firms.
 

There are numbers of different kinds of buyers at the three 
urban wholesale markets, but the overwhelming majority are 
small volume retail outlet owners who sell less than 500 rq/day 
of fruits and vegetables. supplies are obl iin', daily 
or at intervals of up to no more than a week. No r. tail 
outlets in the YAR have either cool or cold s :oraq f I 1 i t ies 
for produce. They often prefer to buy porishable produce 
products in mixed stages of ripeness. The r,-kai l r,' abi l ity 
to pick sequentially through, for example, red and green 
tomatoes from a box they purchased at the wholesale market is 
important to l:he economy of retai ling in smali 1 cale 
operations." Volume of sales of fresh fruits and veqetk les is 
low, but turnover is high, so it is important for them to be 
able to buy products in small lots on an almost daily basis 
(IAC, P 18). 

In another study none of the Yemeni supermarket owner/ope rators 
interviewed thought there to be a demand for selected, graded 
consumer packag,-d produce in Lho h igh consumipt i on urban irean 
(IAC, P. 18). However, another study foun] that coi,:uniumrs do 
different!ate for quality. They were payinq a 10 Ito 351 higher 

price for first qual ity produce I.harm for av,-rai ( I:1 , LI ,I). 

It is not anticipated that volume of produc,. h:ndled by 
individual retailers will increase to any extent in the 
foreseeable future. 

Some traders also buy aroducts at the Lholesale mark t to 
supply small retailers, mini-supermarkets and instil:utions. 
They also buy in relatively smaill volumes on almn:.; a daily 
basis. Adequate par king needs t o be pr ovided ror .a large 
number of small volume buyers. Since moot buyers are buying on 
a daily basis, the market needs a daily supply or fresh 
produce. It also means that the market will need to he open 
and operate daily. 



The whulesale market at Al-Hosaynioh servosn A : -WIat 
different function. It operates nightly for about [iv,, wiLter
 
months and at much smaller volume the rsh of th., y,.,.r TI: 
serves as an assembly point For. the winter Qruit and '.q . lt.r*. 
production in I:ho Tihama region. Al-Hosa7,'nih in a .:armal! rural 
community so the market is meant cater to Lrad.rnto and
 
retailers from the urban markets, both wholr.-ale and re'ai I.
 

One facility that will be need i at: ', of .he h .lhi n 
wholesale markets is a banana r ipen i ngm room, Yemen,i cornsume rs 
have a preferenc-, for yellow bananas 

In summary the now wholesale markets should ho ,l,,;iin,, 1
 
accommodate a large number of small volume ;ellers, and a large
 
number of buyers for retail stores.
 

REDUCTION IN PRODUCT LOSSES RESULTING
 
FROM THE NEW MARKETS
 

Currently, post harvest losses For fresh fruits and ve.etahles
 
are very high in the YAR. The percentage of loss varier; among 
products and seasons of the year, but for many prodimmlsa these
 
losses amount to over 30%. There aro many calus;,:; "F, t h,5se 
losses. They start with production practic,: on the farm and 
occur at every stage in the narket i nq channel including 
over-production at marketable price;. Thor,- in a lnuq I is of 
suggested thing; that could he don- to reduce thles lo.;:;,os. 
Two thirds of the potential gains can only he realizel thuroigh 
improved on-farm practice. Only on -th ird of Ph- gai n; are 
achievable throuqh changes in packa,, sy.; ins I iAr 1it. ,,: a, t:,nI 
infrastructure (IAC, P 92). 

For the ecohomic feasibility study Stole projecl:od tha' I:he 
improvements in marketing services and Fa&' i lit ies at .he new 
wholesale market would reduce losses for root, tuber and 
cabbage crops by 6% and all other fresh fr its and v,'getahles 
by 10% (Steele, P 10). He estimat-ed I:h, j'lue of tho r,,duction 
in product losses to average about 352 YR per tr'uck loadui of 
produce brought to market. 

One study found that the ca ss or ls1es at I lI, Whl)l-,ale 
markets resulted From the followinq (TAC, P43): 

* Secondary rot and diseas2 

* Cracks and :;iV its 

* Bruising 

* Dehydration 
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This study recommended the following wholesale market
 

improvements to reduce these losses (IAC P96):
 

* Provision for covered/shaded areas for sales 

Short term storage
 

Provision of 'a hard surface for unloading and loading
 

produce
 

Produce washingy facilities to reduce the risk of inf*cf:i.,n)rl
 

It is unrealistic to expect substantia] reduction i i prduct 
losses solely as a result of building and operatiii, im1 r,niv ed 
wholesale fruit and vegetable marketing faciiti ,i::. M ier 
changes will also need to be made and other things don . .ariier 

in the marketing chain. Othorwise efforts at tII , .hI)lesa le 
market will be more damage control rather th an ,n ii ni.n ng 
quality. In interviews with farmers and middlemen at: the 
wholesale markets they indicated there was lit2t!e price 
discrimination because of product quality or (Iavmj, ':1 iin(Ie,I, . 
from the producers' standpoint there is currel lil.1.[e
 

incentive to reduce product losses below current level---


It is suggested that these new wholesale markets be usy-l )y lhe 

Agricultural Marketing Extens ion Service staff t: fd, iver
 
production and handling advice to farm,-s through 1:11o m, of
 
demonstratt-,ons and supported by simpl] illustrated puhl icat i,)ns
 

on how to reduc, product lo!;:;es.
 

NEED FOR COOL AND COLD STORAGE FACILITIES
 

The Steele report recommended a substantial amount oF '(ool/cold
 
storage capacity for each of the whol-,.-ale markets. One 20 ton
 
unit, twq 10 ton units and four 5 ton cold storage units were
 

to be constructed at each market (Steelo, P 14).
 

A review of other marketing studies, as indic ited hlow, that 
have been conducted has lead to the conclusion Llat in I le 
foreseeable future the 60 tons of capacity recommend ay ';toe le 
for each market may be more cold storage th-tan would 1) ne eded 
or be utilized. 

fl,0r vat ,uIl. 

storage facilit:ies are notL needed al- Lt.m wtlmnw ':o.lI i (I 
vegetable markets at. this t ime . However , one !11:,"x' I alek, 

that a slnal I cool/cold otoraje unit w,,m [ b. i n ,Iaa.a, they 

Most stimdies inldicated th,:ta o a o,,f a '); 

be 
said that "farmer/traders, especial Ly tlho st!:, el IInan q, I m ,a,..: 
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and grapes are aware of the steady deterioration of produce as
 
it stands in the market. Markets do not clear perfectly every
 
day at agreed prices. There is, therefore, a recognized demand
 
in the market for short term cool/cold storage to be offered on
 
a rental service basis to small users. An experimental initial
 
capacity of some 20 tons could be envisioned" (IAC, P 99).
 

It is therefore, recommended that a 20 ton cold storage unit be
 
on the optional list of equipment and facilities. If
 
construction of the basic market facilities requires all
 
available public funds then private funding would be sought,
 
and the cold storage unit would be located at the market, but
 
be Dwned and operated as a private business. However, if
 
suflicient public funds are available it could be a part of the
 
public market facilities.
 

Following are some of the reasons why cold/cool storage, would 
not be needed, or the demand for this service would be very 
limited: 

a. 	 Because of the diverse micro-climates in the YAR, there is
 
a continuous supply of fresh fruits and vegetables at the
 
markets on a year round basis. The exceptions are grapes
 
and citrus (IAC, P 30).
 

b. 	 Produce arriving at the market is of low.and variable
 
quality. Shipments frequently contain overripe, damaged,
 
diseased and dirty products that vary in maturity, and
 
hence, are not suitable for storage since they deteriorate
 
very rapidly (Holtzman, P 30 ) (IAC, P 16).
 

c. 	 Cold storage is beneficial where the elapsed time from
 
farmers to consumers is 6 days or greater. For most fresh
 
fruits and vegetable products marketed in the YAR, it is 3
 
days or less (IAC, P 96).
 

d. 	 It would be the only link in the cold storage chain.
 
Farmers do not have cold storage facilities. There are
 
refrigerated trucks, but they are not used to transport
 
fruits and vegetables. None of the retailers has cold
 
storage and few consumers have refrigerators (IAC, P 18).
 

e. 	 The time windows when cold storage might be profitable are
 
very narrow and occur infrequently (IAC, P 14).
 

f. 	 One study indicated that for it to be profitable to use
 
cold storage, grapes require a 50% or greater premium for
 
a 2 months storage period, tomatoes a 75% premium for a 2
 
weeks storage period and potatoes a 100' premium for a 3
 
months storage period (IAC, P 96).
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g. 	 There is still substantial excess capacity of existing
 
cold storage facilities, in part resulting from the late
 
1983 government ban on imported fruits and vegetables.
 
Earlier when fresh fruits and vegetables were permitted to
 
be imported into the YAR, they utilized some of the Yemen
 
cold storage facilities (IAC, P 97).
 

h. 	 One study suggested that a greater benefit would result if
 
the money were spent on developing technology to smooth
 
seasonal produce arrivals at the market rather than on
 
cold storage facilities to smooth out short term supply
 
variation after the product arrived at the market (IAC, P
 
16). 

WIOLESALE MARKET COSTS
 

CONSTRUCTION AND DEVELOPMENT COSTS
 

As noted earlier in this report, the MAF and USAID were
 
concerned about the high cost of market construction estimated
 
by Steele. Steele's estimates reflected his perception of the
 
market facilities required and of the unit cost information
 
available to him.
 

Early in our study we saw that Steele's unit costs for major
 
cost items were not unreasonable. Accordingly, we sought to
 
lower market construction costs by simplifying the market
 
facilities. Our first step was to clarify our concept of
 
market requirements:
 

Accommodate daily these numbers of trucks: Sana'a 340;
 
Taiz 210; Hod. 225; Al-Hos. 1.90.
 

Arrange facility layout to easily handle trucks of length
 
less than 8 meters.
 

Accept all kinds of fruits and vegetables in any
 
condition.
 

No information was available on peak daily tonnage of
 

produce.
 

Paved or gravelled surfaces for all truck traffic.
 

Long 	term parking space for 30 trucks.
 

Market administration/information building
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Hangar space where users can install facilities for
 
handling and storing prodi!ce. Handling includes sorting,
 
grading cooling, cleaning, and ripening produce.
 
Steele's recommendations with respect to hangar length
 
will be followed.
 

Clean water for sanitation, and for washing roots and
 
tubers. Produce will not be washed at Al-Hosaynieh.
 

Electric lighting indoors and out. St indby power for
 

market lights and pumps. Users will need to provide
 
their- own standby power equipment for their handling
 
facilities.
 

Operating hours: Sana'a, Taiz, and Hod. 4 AM - 8 PM;
 

Al-Hos. 4 PM. - 2 AM.
 

Provide sanitary facilities adequate for these numbers of 

people daily: Sana'a 700, Taiz 420; Hod. 460; Al-Hos. 

270. 

Sanitary sewage disposal system.
 

Garbage and waste disposal system.
 

Offices and storerooms for use of middlemen.
 

Telephone system for use of market employees.
 

Telephone jacks in offices of middlemen.
 

Storm drainage systems at Sana'a and Taiz (rain is rare
 

on the Tihama).
 

Having the market requirements, we prepared plans showing the
 

simplest facilities which would satisfy the requirements (see
 
Fig. 2).
 

The arrangement of facilities in Fig. 2 is intended to allow
 

efficient market operation and yet to minimize land and paving
 

requirements. These layouts and site shapes are hypothetical,
 
exact market locations being somewhat in doubt.
 

The costs of the basic market facilities are shown in Table 1.
 

Following Table 1 optional fhcilities that could he added to
 

the basic market are described and their costs shown.
 

Then contingent features, such as bringing elecliric power to
 
the market sites are described, and their costs shown.
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TABL? 1. CONSTRUCTION COSTS OF BASIC MARKET FACILITIES
 

ON THE FOUR SITES 

MARKET 

CONSTRUCTION ITEMS Sana'a Taiz wlidiedah A] -Hosaynieh 

(IN RIALS) (1,000 YR) 

Clearing and grubbing (M) @ 12000/Ha 60 48 17 44 

Excavating and filling to subgrade (l) 

@ 20,000/Ha 100 80 78 74 

Perimeter wall and gates (2)@1820/linear meter 1642 1474 1438 1674 

Asphalt pavement (3) 0 250/m2 6577 5377 5326 4942 

Gravel parking (4) @ 150/m2 780 472 379 672 

Main hangars (5) 2 26x206m @2000/m2 21424 - - -

Main hangars 2@ 26x 156 @2000/m2 - 16224 16224 -

Main hangars 2@ 26x 126 @2000/m2 - - 13104 

Parking hangar(5) 15x80 @1350/m2 1620 - - -

Parking hangar 15x40 @1350/m2 - 810 810 -

Parking hangar 25x'10 @1350/m2 - - - 1350 

Administration bldg (6) 10x2 by 1 Story 

@5000/m2 1000 1000 10)0 1000 

Offices for middlemen 10@ 4x5x2 story 

@4000/m2 1600 -

Offices for middlemen [00 4x5x2 story 

@4000/m2 - 960 960 960 

Office equipment (7) 260 175 175 145 

Storm drains (1) @ 100,000/Ha 500 400 - -

Outside lighting (8) 30 30 31J 30 

Transformer and circuit breaker YGEC estimate 55 55 55 55 

Site electrical distrinution based on 

YGEC pole/conductor cost 65 65 65 65 

Well S/T 400m;H/ALH 150m;@2100/m 840 840 315 315 

Well pump S/T elec. subm; H/ALH 200 200 - -

Vertical turbine (9) - - 10o 100 

Diesel engine to drive pump (9) - - 150 150 

Elevated water tank S 200m3, 

T/Hl50m3, ALH5Om3 (10) 1000 750 750 250 

Site water distribution 0 200,000 200 200 200 200 

Sewage collection piping and lift station (11) 500 500 500 500 

Septic tank @ 150000 (12) 150 150" - -

Soakaway pits 3 @ 30000 (12) 90 -.. 

Drainfield (12) - 100 - -

Stabilization lagoons (12) - - 1001 100 

Standby diesel generator set(13) 600 430 430 430 

Subtotal-Installed facilities 38993 30040 20832 27635 

Design and construction supervision 0 3% 1170 901 B65 029 

Total 40163 30941 20697 28464(14) 

( ) See next page for footnotes 



TABLE 1. cOONTINUED, FOOTNOTES
 

Sana 'a Taiz Hod. Ai -llos 

(1) 	 Site area - Ha 5.00 4.0 3.9 3.7 
(2) 	 Site perimeter-m ,902 ,810 ,790 ,920
 
(3) 	 Asphalt area - m2 26,308 21,5093 21,3)3 19,768 
(4) 	 Gravel area - m2 5,230 3,150 2,525 4,480 
(5) 	 Steele's recommendations about total u-ngth of htnq r s were 

fol lowed. 
(6) 	 Steele's recommendations is halved. 
(7) 	 See Appendix 3. 
(8) 	 Assume hangar perimeter lights will serve ade',uately. Add 

six poles near entrance and exit and yr ivelled parking (Pole 
+ base+ lights = 30,OOOYR).
 

(9) 	 Diesel-driven, vertical turbine pumps are recommended by 
Jumann Equipment Corp.
 

(10) 	See Appendix 2 for estimation of water requi rem-nts. 
Concrete tanks to be built by capabl. foreign c nLractor. 

(11) 	 These stations appear to be essential an nearly l -vo1 sit,:. 
(12) 	 A septic tank - soakaway pit may be icceptahlo for Sani'a. 

It is a quess that a septic tank-drainf il I may bh more 
practical in Taiz. Stabilization lagoons ipPe-I to be 

-
required on the Tihama to avoid pol luti ng the shal low 
aqu i fe r . 

(13) 	 Standby power is intended to provid" light inq anld puuiping 
power during emergencies. Those in ;alling cool vooms nust 
provide their own standby power system.; 

(14) 	The five significant figures recorded hre woro cnsi lred 
of assistance in tracking small change'n in ,in asers: this 
report was developed. it is recommended that they be 
carried into subsequent documewnts with only Iwo or posnibly 
three significant figures. Thus, Sana'n'; total of 
40,163,000. YR I should be reported a3 40,000f,0I0. YR or at 
the most 40,200,000. YR. 
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Table 2 	 shows market construction costs if all tlh, optional 
facilities are included.
 

TABLE 2. 	CONSTRUCTION COSTS OF MARKETS IF THEY INCLUDE
 
ALL THE OPTIONAL UPGRADES
 

MARKET 
OPTIONAL 	UPGRADE ITEMS Sana'a Taiz Hod. Al-Hos.
 

(1,000 YR)
 
Least cost facilit ies (1) 41)163 30941 2)61 38464
 
Plus farm input store +2250 +2250 122',l1 f225( 
Plus admin. 2nd story +1000 +1000 +]0l0f) 1i1000 
Minus L.C. hangars (2) -21424 -16224 -16224 -13104 
Plus upgraded hangars +504110 137801) 1378110 1 31)241) 
Minus concrete paving -6577 -5377 5326 -4942 
Plus concrete paving +39462 +32262 13195% +29652 
Plus additional space +2800 +2240 +2104 +2000 
Plus demons, coolers +4134 1-4 134 +411 34 1134 

Total costs 	 112208 89026 87391 79694
 

Which compare to Steele's
 
costs of (104633) (82933) (82933) ('78038)
 

(1) From Table I. 
(2) L.C. is lea-st cost
 

shows costs 	 imrket: theTable 3 the ofr t I-)sic enn , , f 
-markets with upgraded facilities, if certiin cont. i.gont i:ems 

were needed. 

The future rate of inflation, like aImo.-! any i ov- nt,fut:ire is 
difficult to forecast very accurately. In recent years ihe 
inflation rate in the Yemen Arah ReLhIN i has been over 20% a 
year (CPO, P 318). If this lever of inf at inn1 cont inues in the 
foreseableo future, it will have a v-ry ,]ramatic Hnpac on the 
costs of constructing the marke:s. Fice, 1he iip-rtance oE 
having the market construc ted a. . pi, :' as po; ible . For 
example, if construction is del:.jyed 2 1 r: I. h .i who lesale 
market construc:ion cost woulI g fr 1il)) 1),4[, YR to 

59,111,000 YR for the Sana I i nar; t, 3 ,94 1,1 1) f YR to 
45,831,000 YR for I:he Tai z inirkol , 2'* 6 1/,) 0.11 y,: .11,41, 1)l , r011 .. 
YR for the l udiedal market, n(1 28,.164, 0) ';': , 'I :, 0',,!I0) YR 
for the Al-!Iosaynieh market. f f- in[ Imtion : t.' t:irtu; out 
to be higher and the delay in )ui I I n,: th , riar1:-1: - i .3 lnger 
this would incr ease costs even in . .r . 1,rp l 1 , if the 
annual inflation increases to 30% per .'ear 1ud :h,' r - ! a1 3 
year delay in building the incmrkots, 'he :-111: of :!e basic Taiz 
wholesale market would go from .30,941, 00 'n .; ,: inat-ed in 
this report, to 70,293,000 YR in hr. ye r:r. '"1, o1:her 
markets would have the same relativ i, re,:,,'. 
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TABLE 3. EFFECT OF CONTINGENT CO-S ON CONS- PEOI COS.TS 
FOI T4IK BASIC AND UPGRADEID IARKEr -twi' E.; 

CONTINGENT COS' [TENS S".a 'a 'paiz II )i. Al-lIo:S. 

( i , ,)'i '(' . 

Basic market costs .0, 143--0,94 ,691---3,,;4 , 
3 km of access road 
@ 2000/kin , 1i})l 6,011 -

1 km acco's;; road 
@ 2000/kin ,00(1 2, 0-(0( 
5 km of power line 
@ 2 1 /I ii/1.; I ,llhi I , "-

I lii of i )w.r In 

@ 21/kin 213 21 
5 km of :olephone 
I in. @ 45/kin 2 - 2. 221i 
A chlori i toin system 214 21' 214 A114 

A second well 

(lst wan dry) 3 .10l 8, 1" II 

A spare pumplii 2 1) 2 1 1()9I I fill 

A spare diesel engine - - - 51 - L 

Total cont.s 48,727 J9,511 12,931 31,611 

Upgraded market 
costs 112,200 39,02' 17,391 79,694 

Addig the contingent 
costs shown above -8.,5'1 8,5_ 33,2.3.7 - IL.2.37 

Total c)s :; 121n , 7 72 q)7 , 5 1 6 2n a 2 , J1 

Note: The l.nql hs of neo Io ind:, pow. i ",,l .' '['1 

linr n usedo bove ar' ' irit rar i"wv.'r i , 

seem that probable . , l t- si, in li i ad.i d 

Al-ilonaynieh will be near . o, road ,id po'qr !ini . 
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COSTS OF OPTIONAL UPGRADES TO THE BASIC MARKET
 

FACILITIES
 

1. 	 Add a farm input store 15m x 15m x 2 stories
 

@ 5000/m2 = 2,250,000 YR.
 

2. 	 Add a second story to the administration building
 

10m x 20m x 5000/m2 = 1,000,000 YR.
 

3. 	 Build the hangars to Steele's specIlications: 

Enclose all sides and add a mezzanine over haLf tIe width 

of the hangar. One such lingar 28in x 100m @ 3500/mn2 for 
main structure and 2000/m2 for the mezzanine will cost 

12,600,0011 YR. 

4. 	 Use portland cement concrete paving instead of asphalt
 
paving: The paving costs become:
 

Sana'a 39,562,000 YR.
 
Taiz 32,262,000 YR.
 
Hod. 31,956,000 YR.
 
Al-Hos. 29,652,000 YR.
 

5. 	 Stpply demonstration coolers:
 

1 20 ton)
 

2 10 ton) take unit costs from App.l
 

4 5 ton) and multiply by 1.5 to include import duty, and
 

multiply again by 13 YR/U.1.;.
 

Cost is 4,134,OOOYR.
 

6. 	 Additional standby power ge'neration capacity to serve the
 

demonstration cooling facilities, say 20 KW, would cost
 

200,000 YR.
 

7. 	 Steele recommends a 60-meter spacing between hangars.
 
This would increase cosL. for the Sana'a market as
 
follows:
 

Additional asphalt paving (20+10xIO) x 250m 

@250 = 2,500,000 

Additional storm drainage @10,000 YV/Ha 33,000
 

Additional storm drainage @ 100,OOOYR/Ha = 102,000 

Additional sewer and water pipe, power condiut, and
 
perirgeter wall 15 0, 0(0
-

2,800,000YR
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Additional space costs at Taiz are calculated using the
 
ratio of site areas at Taiz and Sana'.i:
 

Cost for Taiz = (4.0/5.0)(2800,000)=2,240,OJOYR.
 

Additional space costs at Hodiedah are calculated
 
similarly to the above but deducting storm drainage
 
costs:
 
Cost for Hodiedah =(3.9/5.0)(2,800,000-102,000)
 

=2,104,OO0YR.
 

At Al-Hosaynieh additional space costs would reflect 
a rearrangement of facilities. it was assumed that 
the cost would be a little less than that at 
Hodiedah, about 2,000,000YR. 

COSTS 	OF CONTINGENT FACILITIES
 

1. 	 If the market is not located on a sat isfactory road, new,
 
eight-meter wide asphalt road will cost 2,000,000YR per
 
kilometer.
 

2' 	 If the market is not located next to an electric
 
transmission line, YGEC will bring in power to the market
 
substation at a cost of 213,000 YR per kilometer.
 

3. 	 If the market is not located next to telephone lines,
 
they can be brought in at a co.;t of 45,000 YR per
 
kilometer.
 

4. 	 If the well water is not biologically s;afe a chiorinating
 
system will cost 234,OOOYR.
 

5. 	 If the first well drilled is dry, a second well will cost
 
840,000 YR in Sana'a And in Taiz, and will cost 315,000
 
YR in Hodeidah and in AI-Hosaynieh.
 

6. 	 Spare pumps to guarantee the water supply in the event of pump 
failure will cost 200,000 YR in Sana'.l and Taiz, and will cost 
100,000 YR in Hodeidah and AI-Hosaynieh. 

7. 	 Spare diesel engines in Hodeidah and AI-Hosaynieh to guarantee
 
the water supply will cost 150,000 YR.
 

Market Operating And Maintenance Costs
 

Cash operating expenses were estimated for the first 5 years of 
operation for each of the 4 new fresh rruit and vegetable markets 
that have been proposed for Sana'a, Taiz, qodiedah and Al-Flosaynieh 
Tables 5,6,7, and 8).
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How Costs Were Estimated. The costs in 19)0 were , ,f in ,rtaiin'g al 
estimates. No adjustments were made for inflation for fuhiur.
years. It was recognized that inflation in the Yemen Arah Nepub ic
 
the last 2 years has average] over 2 it , per year (CPO, 3 1 5). 
Certainly future costs will he higher than those imateLi in the 
budgets. However, inflation w:i ignored V. lO.use it was assum.d:, that. 
expected revenues will incras, at the 2.1,ma rate a: will tho rate F 
operating costs. Uence, the rel.tionshi:'; will not a:lan ,,. om,,
 
operating costs were projec':,, ,I:o vary with market volum, handled 
while others were not. For exanple, each markeL w A.;;nnrl to 
require a ull ti:me manager.
 

Labor. Labor costs were estimated by 0oterminin, the nurbiler of 
employees in each wage scale group that would be nended .ich year at 
each market. The variation in salary costs among years and among 
markets is primarily due to viriation in m ,-ket volime. 

Electricity. Electricity costs were estimiiated by first , s : mating 
the amount needed for each t:yp of us- or electricity, For exainplo 
lights, and then multiplying the total k i 1 i,t,t hour r,,quci r,lnL by 
1.1 YR, the current charg", Ear electr i :ity. Elec t rica co.ts we.re 
higher in Taiz, since it was assumed the w- 1 water would re qu ire a 
substantially greater lift, and hnce, in'.is ed power costs. 

Telephone. It was assumed Lhat telephon, service would be a*.a ilahle 
in all the offices including market employees and I.me mildlemen. 
However, in calculating telephone cost-; it was an ied that each 
middleman would pay for the telephone service in hi office. To 
estimate the cost of phone service ) each marl~el , th, nr mber of 
phone lines needed by market employees wans Fi rst est: imm d, then the 
tri-monthly basic charge was obtained from the ph .e cmpmnany and 
finally an estimate was made ,)r long di.n ,i: phono ei -nne. 

Fuel. Fuel costs were est i mthd as:sn jig that- the sLand-by 
electrical generators would h, called on to operate a tolal of 10 
days per year. This cost was hi hor in lo. edah ,nd AI -lsaynith 
because the water pumps were ,..;S I to h- I iven by diesl -n ines. 

Repair and Maintenance. Amnnu.al repa , and mai nt.,'nm:ic,' :.'1tLs were 
estimated for the followi ng i ' at: . h mn-rkI: w,, I I mm :,MP 
sewage lift stations, dosel , ltrical ,nratori, asphalt: pav:'ment 
'ealer, light bulbs replacement amnd paint-ii. 

It was assumed t:hat labor to per ,rim joutL f the rou!: ine r,,i.r and 
maintenance will be done fly !he ri ,,l o ' ( r ,h-i-u r inlmark-' ; 
maintenance crew). Repaintini all io, hin di '"pht.and r 
facilities, an d Ip1 t h-t :, .,,i !annual l,'IIi'i lI 1 i,: I,., 
contracted out.
 

http:Amnnu.al


Waste Disposal. The cost of wasto disposal wa-s estimated hase, on a 
charge for the volume or tonlnoaes oF .irhag, .n w.l, materi 

that will be generated. The total annual cost was .1:;1um ,od to Valy 
directly with market volure of products. It was ai.o assumed that 
this service would be provided by the city or a private contractor. 

Supplier. Supply expense included office supplies, cleaning
 
supplies and bathroom and sanitation supplies.
 

Major Cost Items. Tile larg:st items of cash operating cost for all 
markets were labor , maintnanc*, and ope r at i n q !Xpefls(e .11( 
electricity. These three itern:; accounteJ for about 93 % of the 
total cash operating expense. Labor alone amounted 43% of all cash 
operating expenses. 

WHOLESALE MARKET ISSUES
 

SUGGESTED SITE SELECTION CRITERIA
 

Some of tile po s;:;ible sites For lli Four (if the new mi rkel:,; were 

visited. At this time definite sites have not been selected 
and the right and permission to use the land for new markets 
have not been obtained. Listed be low are some of the criteria 
that should be considered in selecting sites For the new 
markets. 

1. 	 Five hectares or more oF land should be avail able. It 
would be desirable if this were gov.ernment land for 
several reasons.
 

a. 	 Since this is to be a public-market the land could 
be made available at no cost to t-he project. 

b. 	 Private land in or near the cities is very expensive 
a id o ften is diff i ull: 1:o buy a: ,any pric". 

2. 	 The land should be located adjacent- to or near a good 

road system. Traffic to and from !-h:- market area will be 
heavy and it would greatly increa.;Q the cost of the 
market iF a substantiall distar1 of new wide h ard 
sur faced road had to be con-;: ruc ted. 

3. 	 The market: should be loc,.I ,,, on [ lu, side of I-hon city 
closest to the mnjor r i t and v'!getab I,, ) 1rod I ctL o n 
areas. Most of the Iarin to ,iarket tr-FFic wo 11 - not the n 
have to travel, the narrow hav i ly commgjoted cit :s e.ts. 
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4. 	 There should be a nearby source of electrical prwer and 
telephone lines. Other utilities such an a sewage system 
and water supply would likely have to be self contained in
 
the market complex.
 

5. 	 The site.should have a fairly level topography and have
 
good drainage. This would minimize the cost of site
 
preparation.
 

6. 	 The market should be located away [roin residential areas.
 
These markets are open long hours and some are open all
 
night. This could prove disturbing to nearby residential
 
neighbors.
 

SOURCES OF FUNDING
 

CAPITAL CONSTRUCTION AND RELATED EQUIPMENT. if all the 
necessary approvals are obtained from all the government 
agencies involved and if the necessary funds are available, the 
construction costs for the four wholesale fruit and v,'getable 
marketing facilities will come from P L 480 funds under the 
control of the YAR government. Some of the other facilities at 
the market such as a restaurant, farm supply store and mosque,
 
will be financed by private funds.
 

OPERATING CAPITAL. There are at least three possible ways the
 
operating capital funds could be generated.
 

1. 	 They could be provided from public funds either by the
 
Yemeni government or come from donor countries. If all 
the operating capital caine From onP or more of these 
sources then those using ' the markets and related 
facilities could do so free of charge. 

2. 	 Some sort of user fees could be used to generate the 
needed operating capital. These fees would need to be at 
a level, to make the market self supporting. This is 
discussed in greater detail in another section of this 
report.
 

3 . A third poss b lity is to ii ,,, .a comb int i on of ho 1: pu l i c 
funding and user fees. One way this could be done is for 
the government to provide some of the services such as 
security and market news, and user fees would generate 
enough revenue to cover all other operating and
 
maintenance costs.
 

In many count ries of the woorld mi rketing ,ervice, ind 
facilities are provided alIlm();t entirly by the priva te 
sector. It is therefore r ecolnme ndodl that the ope rat ng 
funds be almost entirely genera ted tlhrough user oees. An 
exception could be the ma rkt new.; ;,, rvice wh [ch coul he 
publicly funded. 
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BENEFICIARIES OF THE SAVINGS FROM THE NEW MARKETS
 

The Steele report concluded that- if the new markets were
 
constructed, the estimated net saving from reduced product
 
losses and time saved by truckers, (after the wholesale market
 
operating costs were deducted) would average about 352 YR per
 

metric ton of product moving through the market (Steele, P 43).
 

The following is an effort to reason oilI who would be most 
likely to capture the savings resulting from the construction 
and operation of the 4 new wholesale fruit and vegetable 

Mir k e t s 

FROM REDUCED PRODUCT LOSSES. Un1e.s the mel:hod of r;elli ng is
 
changed the farmer/trader will not likely benefit from reduced
 

product losses because he sells lis product by volume. At
 
current levels of losses, for Many produ-ts, there is little or
 
no price discrimination based oil f f e r e ice.s in q Ila I [t y , o r 
because of damaged, diseased or: otherwi:;e unsuitable product. 

Farmers are paid based on average expec:ed losses. A farmer 
selling a product with higher than average losses receives 
about the same price as one selling the same product wit.h lower 
than average losses. 

The middleman would not li'kely benefit f;ince their conmissLon
 
is based on volume. 'They either receive a fixed amount per
 
container or a percentage of the selling price.
 

The retailer could be expected tio benoFit, since he ieneralt y 
sells the products by weight. Consume r; usually hail I select 
the product, so the retailer will have more (greater weight) 
saleable product per container. 

The retail customer can also be expect,d to benefit from a
 
reduction in product losses. There will he a greater volume of
 
consumable product for sale. This could result in lower
 

prices. They also may have li,:;:; waste fromn the products they
 
buy because they don't have to discard inodible parts of the
 
product. Lower prices will also mean they can buy more product
 
for each YR, so consumers may be better nortished, becmuse the
 
same amount of money will buy a gre:ter rliant ity of Food.
 

FROM TRUCKERS SPENDING LESS TIME AT THE MARKET. The 
farmer/truckers will probably be th grertst beneficiaries of 
this savings. They can rse the I-ime r,, ,,- in other prod uctive
pursuits.
 

Middlemen are not likely to )eri it r , , the s avi , .Since 
their comnmiss ion is b as (1 n V,)l Iine . !I wever, .() timh(! r,xlenI. 
the market is less congeste( and t:h i.s re - 1i I in theoi r aandi ng 
a slightly higher volume of sales Ih..,y co jI b eneFit. 
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Retailers are not expected to gain much from this time 
savings. However, they could benefit if the market is less 

congested, and it takes them less time to get in and out of the 

market and to buy their producets.
 

Consumers may also benefit if some of tile costs savings are
 

passed on in the form of lower prices.
 

CHARGES FOR USE OF THE WHOLESALE MARKET FACILITIES
 

It is planned that funds for tile construction of the basic 
market facilities will come from the YAR government from their 
PL 480 account. The market will not have to generate revenue 
to repay these costs. 

It is recommended that user fees be levied to genorate 
sufficient reve nue to cover market operating costs. The 
system of fees should be simple and t-h'o fees easy to col lect. 
They should he set at level;- Lo generate enough revenuie to 
cover operating cost based on proiected usage. 

Some 	 of tile poo;ibilities of charge:; that could be made include: 

1. 	 A market uuer fee. 

a. 	 A charge for each truck fn.er ing Lh1o marke 1:oo el 
produce . The 1 I d di f fe r dependi rig :hecharge ho 	 on 

size 	of truck.
 

b. 	A charge paid by middlemen. This could be a weekly or
 
monthly. charge or be a percentage of their gross
 
income. It is proposed t:hat middlemen be provided
 

small offices, so it seems fair they should share in
 

the operating and maintenance costs of the market.
 

2. 	 A fee for washing produce. This charge could be basrd on
 

weight or container size.
 

3. 	 A fee for use of tihe banana r ipening and storage 
facilities. This charge could be based on the time- tile 

product was in storage and on the amount of the pr-)duc: 
stored (i.e. a given number of YR per kilo per week) . 

4. 	 A fee for use of cool/cold storage. Charges could be 
based on the amount of product stored and on tile ti.e in 

storage. 

The user fees should be at a level to generate sufficient 
revenue to cover the operating costs of those facilities. 
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If the market is managed -and operated by an agency of the
 
government of the YAR all fees collected go to the Central Bank
 

of the YAR where they are credited to .the account of the
 

general government treasury.
 

It is highly recommended that a revolving fund be set up'.for
 

each new wholesale market. Initially the government of the YAR
 
or one or more donor agencies could loan each market deposit an
 

amount equal to 4 to 6 months operating expenses. As fees are
 

collected they could be deposited in the revolving fund
 

account, and as expenses incurred they could be paid from the
 

account. Perhaps after a year of operation the account could
 

be reduced to the level of one or two rno nths operating 

expenses, and the agencies who initially provided the funds 

could be completely or partially repaid. 

If the market i's operated in an, efficient nanno r, and to do 

this it must maintain the services it was desiqned to provide, 

facilitifes need to be maintained and repaired promptly and all 

expenses paid- in a timely manner. Using a revolving fund would 

be a useful tool to help assure that this occurs. If some of 

the funds generated from users of the nar'ket, for the intended 

purpose of covering operating and maintenance costs, are 

siphoned off and used for other purposes, the operation of the 

market would be seriously jeopardized and would hence not be a 

feasible undertaking.
 

OWNERSHIP, OPERATION AND MANAGEMENT OF THE MARKETS
 

Currently the Ministry of Municipalities and Housing is
 

responsible for the operation and management -of the wholesale
 

markets in Sana'a, Taiz and Hodiedah. The formal staffin.g of
 
each market consists of a market supervisor, a manager, a
 

maintenance engineer, health inspectors, rent and tax
 

collectors, and cleaning and security personnel. The markets
 

have generally been self policing.
 

It is assumed that the new markets will be located on land
 

owned by either the Ministry of Municipalitire3 and Housing or
 

the Ministry of Agriculture and Fisheries. Ownership of
 

property will be retained by the government. The government
 

will become owners of market facilities and equipment financed
 

from public (PL-480)funds. Equipment and facilities, located
 

at each market that are financed by private funds should be
 

owned and operated by the private owners.
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It is recommended that a governing board be created for each
 
new wholesale fruit and vegetable market. Membership of this
 
board should be made up of elected members from the middlemen
 
(".Musalahs") and traders representing the main commodity 

groups. Representatives from the Ministries of Agriculture and 
Fisheries, the Ministry of Municipalities and Housing, and the 
Ministry of -Economics, Trade and Supply would also be included 
as committee members. The* Chairman and secretary of the 
committee would be appointed annually by the committee from 
elected members. 

The day to day operation and management of the market should be
 
handled by a market manager responsible to the committee, but
 
appointed by the Ministry who is given the responsibility for
 
over-seeing and managing the markets.
 

Some of the manager's duties and responsibilities will include
 
the following:
 

Repair and maintenance of all facilities and equipment 

- Cleaning 

- Collection of fees for use of the equipment and facilities 

- Security 

- Assigning buying and selling locations to users
 

- Reporting market prices and volume
 

- Resolving disputes 

- Health inspection 

- Assisting with training programs and demonstrations 

- Purchasing needed supplies 

- Keeping records of all expenses and revenues 

Prepcring an annual operating budget for review by the 
market committee 

0 

Payment of all market operating expenses including 
salaries of employees. Approximately 20 emnployees will be 
needed at the Sana'a market, 14 at Tai..,. 15 at Hodiedah
 
and 11 at the Al-Hosaynieh market to assist the manager in
 
the operation of the market.
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A national fruit and vegetable committee should be esIoblished 
and be responsible for the establishment of policy, 
coordination and control of the four new wholesale market,;, and 
other wholesale markets of national importance. .The cri'imittee 
should be a senior level pol icy making body with a :-,mqgested 

membership or: 

- Chairman of the Central Planning Organization 

- Minister o[ Agriculture and Fisheries 

- Minister of Economics Trade and Supply 

- Minister of Municipalities and Housing 

- Minister of Interior 

- General )i rector of MECO 

- Chairman and Secretary of each new wholesale market 

The Directorate of Marketing in the Ministry of Agriculture and
 
F.'sheries would act as the Secretariat to the committep and the
 
Director would act as Secretary to the committee.
 

Availability of Market Management Skills
 

At the present time, the four major wholesale fresh fruit and
 
v'egetable markets primarily provide a location where buyers and
 
sellers of fresh produce can get together to transact: their
 
business. Aside from that, very minimal service is provided at
 

the markets. 

The major activity of market employees is to collpct the rent 
or fees and taxes from those using the market. Most of the 
remainder of the market activities such as assigning selling 
spaces and resolvirg disputes, are handled on an informal 

basis. The way the markets are currently operatod, th market: 

managers or supervisors are not required to have .riqnificant
 

management skills..
 

As proposed in this report, the new markets will provide 
substantially more services than the current ones. There will 
be more employees, and the managers will have the 
responsibility of seeing that records are ke1)t of revenue 
collected and expenses incurred, paying expenses in a timely 
manner and preparing an operating budget to help in the 
planning and management of the market and its f inanc-s. 
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The evaluation team was unable to determine if there were
 
individuals in the country with the training and experience who
 
would be available to fill management positions at the new
 
markets. However, since the manager's re:;ponsibilities will be
 
new, it is doubtful that there are those who would be available
 
that will have the necessary level of market management skills
 
and experience.
 

Therefore, it is recommended that 2 or 3 qualified individuals 
be selected for each market and be sent abroad for six months 
to a year for appropriate management traini-g. 

FINANCIAL FEASIBILITY EVAIUATION
 

CONSTRUCTION COSTS COMPARED TO AVAILABLE FUNDS
 

If construction of the markets is financed with public (PL-480)
 
funds, these funds will not need to be repaid from revenue
 
genrated from the operation of the markets. Construction costs
 
for the basic market facilities, (assuming that the land would
 
be made available at no cost by one of the government
 
ministries) were 40,163,000 YR for the Sana'a market,
 
30,941,000 YR for the Taiz market, 29,697,000 YR for the
 
Hodiedah mar-ket and 28,464.00.YP for the AI-Hosaynieh market.
 
This is a total of 129,265,000 YR for all four mar:;ets. If the
 
Sana'a market is not built using public funds or is built on a
 
small scale, this would reduce the total of public funds needed
 
for constructicz costs. It is not known how much of the PL 480
 
funds the Central Planning Organization of the government of
 
the Yemen Arab Republic is willing or able to spend on these
 
projects. However, these construction costs are only 36% to
 
38% of the estimated construction costs for the market
 
facilities in the Steele report (Steele PP. 44, 50, 61).
 

It is unlikely that all 4 of the markets would be constructed
 
during sane time period, so all the funds would not be needed
 
in the same year. Each probably should be considered as a
 
separate project. As will be noted later there may not be a
 
need to construct a new publicly funded wholesale market in
 
Sana 'a. 

Only others who make decisions about the use of PL 480 funds
 
can decide if the necessary funds are available to construct
 
the markets. If they are, then the proposed new wholesale
 
markets would be feasible, if not they would not be financially
 
feasible.
 

http:28,464.00.YP
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CASH FLOW EVALUATION
 

Annual cash flow budgets were prepared for each proposed
 
wholesale market for the first five years of operation. It was
 
a3sumed that an agency of the YAR government or a donor agency
 
would loan each market an amount equal to about four months
 
operating expenses to be used as beginning cash.
 

The estimated metric tons of market volumes for each market
 
used to calculate annual cash revenue came from the Steele
 
report. These volumes increased at an annual rate of 3 1/2% a
 
year, roughly equal to the projected annual rate of population
 
increase in the YAR (see Tables 9, 10, 11, 12). This rate of
 
increase is likely conservative since the projected annual
 
rate of population increase in the major urban centers in the
 
country has been projected to be around 8% (FAO, P 8). These
 
are the urban centers that the new markets would serve.
 

Since new enterprises often cannot achieve full potential
 
market volume in the first few years of operation, it was
 
arbitrarily decided to reduce the first year quantity of
 
products coming to the market, as projected by Steele, by 25%
 
and the second year quantities by 10% for all 4 markets. This
 
is in recognition of some of the risks involved in starting
 
the operation of new facilities with new management and new
 
employees. It was assumed that beginning in the third year the
 
markets would handle 100% of tne potential market volume as
 
projected in the Steele report. These market volumes were then
 
multiplied by a series of user fees per ton which equalled
 
annual projected revenues (see Tables 9, 10, 11, 12).
 

Sana'a Market. A user fee of 25 YR/MT was more than adequate
 
for cash inflows to be equal to or greater than cash outflows
 
(Table 4). The beginning cash could be repaid at the end of
 
the second year and user fees can then be slightly reduced or
 
market services could be increased. This level of user fees is
 
only slightly higher (5 YR) than farmer/truckers were paying in
 
the recently closed Al-Hasaba market.
 

From the standpoint of cash flow this market would be 
financially feasible. However, i new privately owned 
wholesale-retail fresh fruit and vegetable market is already 
under construction, and the first phase is scheduled to open in 
about I month. The privately owned new market will likely 
provide facilities for a significant part of the wholesale 
market volume in Sana'a. The progress of the new privately 
owned wholesale market should be monitored to see if perhaps, 
in the future, there is a need for a new smaller wholesale 
market located in another part of the city. 
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Table 4. Sana'a Wholesale Fresh Fruit and Vegetable Market
 

Cash Inflow
 

Beginning cash 


User fees* 


Total cash inflow 


Cash Outflow
 

Salaries 


Electricity 


Telephone 


Fuel for generator 


Repairs and
 
maintenance 


Waste disposal 


Supplies 


Total cash outflows 


Ending cash balance 


Annual Cash Flow Budgets
 
(in 1,000 YR)
 

1993 1994 1995 


700 613 782 


2,169 2,639 3,098 


2,869 3,252 3,880 


960 1,045 1,125 


745 815 876 


10 10 11 


17 19 20 


414 453 487 


87 105 122 


23 23 24 


2,256 2,470 2,665 


613 782 1,215 


Year 

1996 1997 

1,215 1,754 

3,208 3,318 

4,423 5,072 

1,125 1,125 

876 876 

11 11 

20 20 

487 487 

126 130 

24 25 

2,669 2,674 

1,754 2,398 

* Assuming user fees are equal to 24 YR/MT 
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Taiz Market. with a 25 YR/MT level of user 
 fees cash outflows
 
were projected to exceed cash inflows in this market the first
 
three years of operation (Table 5). It was not until the fifth
 
year of operation that user fees were comfortably higher than
 
total cash operating costs. To be financially feasible on a
 
cash flow basis, the market should have user fees at level of
a 

28 to 30 YR/MT the first three years and then they could be
 
lowered to 25 YR/MT. The reason higher fees are needed 
at this
 
market is that electricity requirements are projected to be
 
higher because water will be pumped with an electrical motor
 
from a deep well.
 

Hodiedah Market. Projected cash outflows (operating and
 
maintenance expenses) 
 were more than the total user fees for
 
the first two years of operation at this market when the level
 
of user 
 fees was 25 YR/MT (Table 6). To be financially
 
feasible on a cash flow basis, 
user fees should be at a level
 
of 27 to 28 YR/MT the first three years, and then they could be
 
lowered to 25 YP/MT.
 

Al-Fosayriieh Market. With user fees at a 25 YR/MT level,
 
annual cash inflows exceeded projected cash outflows beginning
 
the second year of operation (Table 7). By the end of the 4th
 
year some of the beginning cash loan could be repaid, and could
 
be repaid in full in 2 to 3 years. The Al-Hosaynieh market was
 
judged to be financially feasible 
on a cash flow basis with 25
 
YR/MT user fees level.
 

BREAKEVEN ANALYSIS
 

In this study the financial breakeven point for each market was
 
assumed to be where the total annual revenue 
generated from the
 
user fees equalled the total annual cash operation expenses.
 
The information used calculate the
to breakeven point included
 
projected 
 market volumes, user fee levels and projected cash
 
operating expenses. Market volumes and operation expenses were
 
projected to be different in each of the markets for each of
 
the first five years the markets were operated. A breakeven
 
user fee level was calculated for the five year period for each
 
market by dividing the total market volume for the first 5
 
years of operation into the total operating expenses for 
the
 
same period.
 

The breakeven point the five years of of
for first operation

the markets ranged from a low 
 of 22.0 YR/MT for the Sana'a
 
market to high of 26.4 YR/MT for the Taiz 
market (Table 8).

These user fee levels are all low enough enough that they

should not encounter user resistance. Based on this breakeven
 
analysis all 
 four markets were judged to be financially
 
feasible.
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Table 5. Taiz Wholesale Fresh Fruit and Vegetable Market
 

Cash Inflow
 

Beginning Cash 


User Fees* 


Total Cash Inflow 


Cash Outflow
 

Salaries 


Electricity 


Telephone 


Fuel for
 
Generator 


Repairs and
 
maintenance 


Waste disposal 


Supplies 


Total cash outflows 


Ending cash balance 


Annual Cash Flow Budgets 
(in 1,000 YR) 

Year 
1993 1994 1995 1996 1997 

500 333 360 519 749 

1,447 1,797 2,066 2,139 2,215 

1,947 2, 130 2,426 2,658 2,964 

675 732 788 788 788 

527 577 620 620 620 

10 10 11 11 12 

12 13 14 14 14 

323 353 380 380 380 

52 70 78 80 83 

15 15 16 16 17 

1,614 1,770 1,907 1,909 1,914 

333 360 519 749 1,050 

* Assuming user fees are equal to 28 YR/MT
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Table 6. Hodiedah Wholesale Fresh
 
Fruit and Vegetable Market
 

Annual Cash Flow Budgets
 
(in 1,000 YR)
 

Year
 
1993 1994 1995 


Cash Inflow
 

Beginning Cash 600 464 534 


User Fees * 1,494 1,856 2,136 


Total Cash Inflow 2,094 2,320 2,670 


Cash Outflow
 

Salaries 712 775 835 


Electricity 496 453 584 


Telephone 10 10 11 


Fuel for
 
Generator 21 23 25 


Repairs and
 
Maintenance 316 346 372 


Waste Disposal 59 73 84 


Supplies 16 16 16 


Total Cash Outflows 1,630 1,786 1,927 


Ending Cash Balance 464 534 743 


• Assuming user fees are equal to 27 YR/MT
 

1996 1997 

743 1,023 

2,211 2,287 

2,954 3,310 

835 835 

584 584 

11 12 

25 25 

372 372 

87 91 

17 17 

1,931 1,936 

1,023 1,374 
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Table 7. Al-Hosaynieh Wholesale Fresh Fruit
 
and Vegetable Market
 

Annual Cash Flow Budgets
 
(in 1,O0OYR)
 

Year
 
1993 1994 1995 1996 1997
 

Cash Flow
 

Beginning Cash 450 323 354 489 679
 

User Fees* 1,153 1,433 1,648 1,705 1,765
 

Total Cash Inflow 1,603 1,756 2,002 2,194 2,444
 

Cash Outflows
 

Salaries 545 593 638 638 638
 

Electricity 404 442 475 475 475
 

Telephone 9 9 10 10 11
 

Fuel for Generator 10 11 12 12 12
 

Repairs and
 
Maintenance 249 272 293 293 293
 

Waste Disposal 49 61 70 72 75
 

Supplies 14 14 15 15 16
 

Total Cash Outflow 1,280 1,402 1,513 1,515 1,520
 

Ending Cash Balance 323 354 489 679 924
 

* Assuming user fees are equal to 25 YR/MT 
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However, it is recommended that user fees be set at a 
slightly above the breakeven point as a hedge against 
such as unforseen cost increases, unexpected costs, or 
volumes that are below projections. 

level 
risk, 
sales 

Table 8. Breakeven User Fee Levels For The Four Proposed 
Wholesale Fresh ?ruit And Vegetable Markets For 

The 'irst Five Years Of Operation 

MARKET 

FIVE YEAR TOTAL 
MARKET OPERATING 
VOLUMES EXPENSES 

(MT) (1000 YR) 

BREAKEVEN 
USER FEE 
LEVEL 
YR 

SANA'A 579,405 12,734 22.0 

TAIZ 345,145 9,114 26.4 

HODIEDAH 369,810 9,210 24.9 

Al-HOSAYNIEH 308,155 7,230 23.5 
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SENSITIVITY ANALYSIS
 

In the operation of the wholesale markets the total revenue
 
generated is equal to the market volume (of products moving
 
through the market, or of services provided for which a fee is
 
charged (i.e. banana ripening) times the level of user fees. A
 
change in either market volume or the level of user fees will
 
result in a corresponding change in total revenue. Tables 9,
 
10, 11, and 12 illustrate these relationships.
 

For example, at the new Hodiedah market, volume for the first
 
year (1993) of operation was projected to be 55,350 MT (Table 
11). When the level of user fees is increased from 10 YR/MT to 
40 YR/MT (a four fold increase) the total revenue increases 
four fold. 

In the Hodiedah market the market volume was projected to
 
increase 53 % over the first 5 years of operation. If user
 
fees are held at the same level over this period the total
 
revenue increases by 53 %. This demonstrates that the total
 
revenues for the new markets are very sensitive to changes in
 
the market volume and user fees levels.
 

This is important for several reasons. First, the projections
 
made of user market volumes in this report are *best
 
estimates'. There is no guarantee that when these markets
 
begin operation that exactly these levels of volume will be
 
handled at each market. They could and likely will be higher
 
or lower. This means that actual total revenue will likely be
 
higher or lower than projected. The managers of the markets
 
will need to monitor both their total revenue and total
 
operating costs, which can both change because of unexpected
 
events, and make necessary changes and adjustments in the
 
operation of their markets to ensure that market costs Jo not
 
exceed market revenue.
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Table 9. Projected Annual Revenue in Yemeni Rials from User
 
Fees for the Proposed Wholesale Fresh Fruit and
 
Vegetable Market in Sana'a for the First Five
 

Years of Operation
 

Projected
 
Market Level Of User Fees
 
Volume
 

Year in MT* 10 YR/MT 20 YR/MT 25 YR/MT 30 YR/MT 40 YR/4T
 

1,000 Yemeni Rials
 

1993** 86,775 868 1,739 2,169 2,603 3,471
 

1994** 107,730 1,077 2,155 2,693 3,232 4,309
 

1995 123,900 1,239 2,478 3,098 3,717 4,956
 

1996 128,300 1,283 2,566 3,208 3,849 5,132
 

1977 132,700 1,327 2,654 3,318 3,981 5,308
 

Projected market volumes were taken from the Steele report P. 41.
 
These volumes were reduced for the first two years to get projected
 
market volumes.
 

** 	 It was assumed that the new market will only handle or be able to 
capture 75% of the potential market volume in the first year of 
operation, and 90% in the second year. After that it was assumed the 
market will then be able to handle 100% of the potential volume. 
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Table 10. Projected Annual Revenue in Yemeni Rials from User
 
Fees for the Proposed Wholesale Fresh Fruit
 

and Vegetable Market in Taiz for the First Five Years
 
of Operation
 

Projected
 
Market Level of User Fees
 
Volume
 

Year in MT* 10 YR/MT 20 YR/MT 25 YR/MT 30 YR/MT 40 YR/MT
 

1,000 Yemeni Rials
 

1993* 51,675 517 1,034 1,292 1,550 2,067
 

1994** 64,170 642 1,283 1,604 1,925 2,567
 

1995 73,800 738 1,476 1,845 2,214 2,952
 

1996 76,400 764 1,528 1,920 2,292 3,056
 

1997 79,100 791 1,582 1,978 2,373 3,164
 

Projected market volumes were taken from the Steele report P. 54.
 

These volumes were reduced for the first two years to get projected
 
market volumes.
 

** It was assumed that the new market will only handle or be able to 
capture 75% of the potential market volume in the first year of
 

operation, and 90% in the second year. After that it was assumed the
 

market will then be able to handle 100% of the potential volume.
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Table 11. Projected Annual Revenue in Yement Rials from User
 
Fees for the Proposed Wholesale Fresh FLuit and
 
Vegetable Market in Hodiedah for the First Five
 

Years in Operations
 

Projected
 
Market Level of User Fees
 
Volume
 

Year in MT* 10 YR/MT 20 YR/MT 25 YR/MT 30 YR/MT 40 YR/MT
 

1,000 Yemeni Rials
 

1993** 55,350 554 1,107 1,384 1,661 2,214
 

1994** 68,760 688 1,375 1,719 2,063 2,750
 

1995 79,100 791 1,582 1,978 2,373 3,164
 

1996 81,900 819 1,638 2,048 2,457 3,276
 

1997 84,700 847 1,694 2,118 2,541 3,388
 

Projected market volumes were taken from the Steele report P. 47.
 

These volumes were reduced for the first two years to get projected
 
market volumes.
 

** 	 It was assumed that the new market will only handle or be able to 
capture 75% of the potential market volume in the first year of 
operation, and 90% in the second year. After that it was assumed the 
market will then be able to handle 100% of the potential volume. 
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Table 12. Projected Annual Revenue in Yemeni Rials from User
 
Fees for the Proposed Wholesale Fresh Fruit and
 

Vegetable Market in Al-Hosaynieh for the
 
First Five Years of Operations
 

Projected
 
Market Level of User Fees
 
Volume
 

Year in MT* 10 YR/MT 20 YR/MT 25 YR/MT 30 YR/MT 40 YR/MT
 

1,000 Yemeni Rials
 

1993** 46,125 461 	 923 1,153 1,384 1,845
 

1994** 57,330 573 1,147 1,433 1,720 2,293
 

1995 65,900 659 1,318 1,648 1,977 2,636
 

1996 68,200 682 1,364 1,705 2,046 2,728
 

1997 70,600 706 1,412 1,765 2,118 2,824
 

Projected market volumes were taken from the Steele report P. 58.
 

These volumes were reduced for the first two years to get projected
 
market volumes.
 

** 	 It was assumed that the new market will only handle or be able to 
capture 75% of the potential market volume in the first year of 
operation, and 90% in the second year. After that it was assumed the 
market will then be able to handle 100% of the potential volume. 
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RECOMMENDATIONS
 

1. 	 It is recommended that work move rapidly forward to do
 
those activities that are needed to construct the new
 
markets. The need is very urgent. Two of the existing
 
markets have been closed, and the markets are in temporary
 
locations and without any services or facilities.
 
Conditions at all the markets are crowded and congested,
 
and hence, are very inefficient in terms of moving
 
products, and market participants in and out of the market
 
areas. Conditions are unsanitary. Most of the market
 
areas are not surfaced and in rainy weather they become
 
seas of mud. In addition, if the recent rate of inflation
 
in the country continues at the same level this would
 
rapidly increase the estimated construction costs. For
 
example, with an inflation rate of 20% it would take only
 
3.8 years for the costs to double, and if the rate were
 
25% it would take only 3.1 years. Hence, the longer
 
construction of the markets is delayed the more they will
 
cost to build.
 

2. 	 Allow space and provide all services at each market to
 
farmer/traders who want co sell their own products without
 
the use of a middleman.
 

3. 	 Encourage the Agricultural Marketing Extension Services to
 
use the new markets to deliver production and product
 
handling advice through the use of demonstrations and
 
supported by simple illustrated publications on how to
 
reduce product losses.
 

4. 	 Have a market news reporter stationed at each market to
 
collect daily information about the local market, and post
 
this information at a suitable location in the market
 
daily, along with relavent market information from other
 
markets and major production areas throughout the
 
country. Arrangements should be made to have this
 
information broadca.-t over local radio stations 
 and be
 
reported in the local papers. This activity should be
 
conducted and financially supported by the Ministry of
 
Agriculture and Fisheries.
 

5. 	 The markets should be self-sustaining. To achieve this,
 
the level of user fees should be high enough to cover
 
market operating and maintenance costs based on projected
 
usage.
 

6. 	 Farmer/truckers should not be the only ones to pay 
 user
 
fees, but middlemen should also share in the costs of the
 
market.
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7. 


8. 


9. 


up for each new

A permanent revolving fund should be set 


Initially the YAR Government or one or

wholesale market. 


more donor agency could loan each market an amount equal
 
to go into the
to 6 months cash operating expenses
to 4 


used as beginning cash to pay

revolving fund to be 


After markets have been operating
operating expenses. the 


and they begin to generate excess cash,

1 to 4 years, 

these loans could be repaid.
 

rather

A revolving fund is recommended for each market 


than have revenues generated go directly into the
 

would ensure that the
 government treasury. This help 

to maintain the services they
markets have the ability 


were designed to provide. This means maintaining and
 

and paying all expenses
repairing facilities when needed 

avoid the temptation of the


promptly. This would help 


to siphon off revenue generated by the market
 
government 

and use it for other purposes.
 

board should be created for each market.
A governing 

should be made up of elected
Membership of the board 


members from the middlemen and traders representing the
 

main commodity groups. Representatives from the Ministry
 

the Ministry of

of Agriculture and Fisheries, 


and Housing and the Ministry of Economics
Municipalities 

included committee


Trade and Supply would also be as 


members. The Chairman would be appointed annually by the
 

from elected members. The committee's role
committee 

day day


would be primarily policy making. The to 


operation and administration of the market would be
 

handled by a market manager.
 

responsible
It is recommended that the government Ministry 


for the management and operation of each market select 2
 

or 3 qualified individuals for each market and send them
 

abroad from 6 months to a year for intensive, appropriate
 

prior to the opening of the
market management training 


market.
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APPENDIX 1. CONSTRUCTION UNIT COSTS
 

This is a complication of unit costs gathered from various sources
 
on which the estimates of construction costs were based.
 

Item 	and/or description Cost in YR. Source
 

* 	 Site clearing and grubbing 12000/ha 1 (1) 
* 	 Excavating and filling to
 

subgrade 20000/ha 1
 
* 	 Site preparation 20-30/m2 5
 

Site preparation 5,000,000/site 2
 
* 	 Storm drains(Channel or pipe)100,000/ha 1 
* 	 Soakaway pit 25-35,000/unit 11 
* 	 Sewage piping system 200,000/mkt 
* 	 Sewage lift station 300,000/mkt 
* 	 Septic tank 20-30m3 150,000/unit 
* 	 Soakaway pit 30m x 15m 30,000/unit 5 
* 	 Septic tank drain field 100,000/unit 
* 	 Sewage sLabilization lagoons 100,000/unit 
* 	 Water distribution system 200,000/mkt 
* 	 Elevated water tank

100m3 of r.c. built by 
qualified foreign contractor 500,000+ 5
 
Perimeter wall 2m high
 

on 50-80 cm foundation,
 
block, w/r.c.
 
posts and w/o plaster l,500/lm 5
 
Wells in Sana'a 400m now,
 
700m later 3
 
depth in Taiz more than 500m 3
 
depth in Tihama 30n 3
 
Wells 12" diameter w/o casing 900/m 4
 

10" 	 550-600/m 4
 
8" 400/m 4
 

Casing costs 550-600/m 4
 
Depth in Sana'a 500m 4
 
Tnepth in Taiz 300m 4
 
Depth in Tihama 150,. 4
 
Drill and case 1500/m 5
 

Elevated water tank-steel
 
tower only 20m high for 100m3
 
steel tank US$ 45000/unit 11
 

* 	 Elevated water tank-100m3 
r.c. on 12m towe: built
 
by Chinese 133,000/unit 1
 
Pumps-electric submersible
 
for Sana'a and Taiz - say
 
300m head and 100m3 in 8 hours
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Pumps-vertical turbine for
 

Tihama driven by diesel
 
engine say 80m and 100m3
 
in 8 hours
 

Diesel engines for Tihama
 

pumps-say 20 horsepower
 
Chlorinating system for water
 

supply us$ 18000- 6
 
Refrigerated, humidified rooms
 
20-ton price including
 
installation USI 68,000 6
 
10-ton USI 32,000 6
 
5-ton US 20,000 6
 

Refrigerated rooms
 

5-10 ton $25581 plus shipping 7
 
25 ton $ 33681 plus shipping 7
 

Elevated water tanks
 
fibreglass 2000 USGAL 20000 12
 
Electric power costs: probable rate per KWH is 1.1 YR.
 
Bulk rates may be as low as 0.65/KWH. To bring power to
 
site - 12 poles/km @ Us$ 600 per pole over terrain of
 
average difficulty, and 4 conductots (x35 mm2) @ US
 
3700/km would require 4US 10900/km 8
 
an electric power substation would be required on the
 
market site - 100 or 200 KVA transformer @ US$ 1700 and
 
protection equipment up to US$ 2000
 
total cost US$ 3700 8
 
Underground system costs at least 10 times more. 8
 

Standby diesel generator 

sets. 100 KVA unit with 
automatic switch US$ 18-2000) 1 
installation US# 2- 3000 1 
housing 
fuel tank 
50 KVA 
150 KVA 
Cooler power conduit

central overhead cable with
 
drop cords US$ 750/l00m 1
 
Cooler power distribution
 

system 200,000/hangar 5
 
Electric power distribution
 
system 65,000/mkt -

Fluorescent tube systems
 

(twi tubes) 500/unit 5
 
Switch and wiring for above 280/unit 5
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Pavement, asphalt 5 cm asphalt
 
on 35 cm of base, subbase 200-250/m2 9
 
Pavement, asphalt 5-7cm on base
 

120-150/m2 5
 
Pavement, concrete 15cm on 35 cm
 
base/subbase 600-800/m2 9
 
Pavement, concrete 20cm on base 1500/m2 5
 
Pavement, asphalt 'good pavement' 200-300/m2 11
 
Gravel for parking, 20cm US$12/yd3=41/m2 1
 
Stone to face hangar docks 450/Im 5
 
Compacted fill for hangar
 
platforms 150/m3 5
 
Hangar floor drain system
 

pipes 280/m 5
 
manholes 3000/unit 5
 
Reinforced concrete
 
foundation 3000/m3 5
 
Standard steel erection for
 
single sheet frame cladding 90-100/m2 5
 
Walls, interior, hollow block 230/m2 5
 
for plastering 

Doors, metal 

Painting doors 1 coat 


2 coats 

Structural steel frames
 
imported w/o duty 

local work made up here 

Steel frame on flat,
 
mesh reinforced l.ab
 
plan 30x54m, 6 to 7m high 

Foundation and slab(15 cm. 

for 5 ton pickup trucks 

15 meter hangar(2), turnkey 

21 meter hangar(2), 

Pre-engineered hangar,
 

local work 

Kirby hangar, 15 meter,
 
turnkey(3) 

Kirby hangar, 18 meter
 

turnkey 

Kirby hangar, 24 meter
 

w/dock, turnkey 

Kirby hangar, 28 n.,ter,
 
w/dock, mezzanine, fully
 
enclosed, turnkey

Wall system for hangars 

It costs 5% to increase
 

the height of a frame from
 
15 feet to 30 feet 


add 80/m2 5
 
1000/m2 5
 
30/n2 5
 

45/m2 5
 

600/m2 5
 
900/m2 5
 

1500/m2 10
 
R.C.)
 

770/m2 11
 
1350/m2 1
 
US$ 24-25/ft2 1
 

2500+-/m2 1
 

2020/m2 15
 

1970/m2 15
 

2020/m2 15
 

2590/m2 15
 
2000/m2 1
 

18
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Shumaila hangars, materisls
 

and erection, average 1100/m2 

but steel frames were acquired
 
5 years ago
 

* 	 Mezzanine costs 2000/m2 
* 	 Telephone 1200/each 
* 	 Telephone cable in buildings 7/m 
* 	 Telephone poles spaced 

at 50m 

Administration and farm
 
input buildings cast-in
place R/C frame, block walls
 
stone veneer, electrical and
 
plumbing systems-turnkey
 
each floor 


* 	 Admin. and input store
 

with brick walls 

* 	 Admin. and input store 
* 	 Design costs, includes 

critical inspections 
* 	 Design costs and construction 

supervision 
* 	 Construction supervision 

alone 
* 	 Hauling cost, 

Hodiedah-Sana'a 

(1) 	COST DATA REF.
 

1. 	 MEDFORD
 
2. 	 STEELE
 
3. NWSA
 
4, SAWAN
 
5. 	 AD'DAR
 
6. 	 SWISS
 
7. 	 ARMENTROUT
 
8. 	 YGEC
 
9. 	 HIGHWAY DEPT
 
10. 	 AIDENG
 
11. 	 SHUMAILA
 
12. 	 CLEOPATRA
 
13. 	 TRANSPORT UNION
 
14. 	 JUMAAN EQUIPMENT CO.
 
15. 	 KIRBY BUILDING SYSTEMS
 
16. 	 PUBLIC TELEPHONE COMMISSION
 
17. 	 SIEMENS
 
18. 	 Effective Warehousing - A book by Burton 

(2) 	 These prices are for hangar styles shown 

4 of this Appendix.
 

(3) 	 Kirby Bldg. Systems submitted a formal 

19/2/1990 for several steel hangars, we 


civil works and lighting to calculate thtse 


11
 

5
 
17
 
17
 

17
 

1
 

5
 
2
 

5,1
 

1
 

5
 

13
 

1981
 

in Figures 3 and
 

proposal dated
 
added costs of
 

unit costs.
 

1250/each 


5000/m2 


4000/m2 

6000/m2 


1 1/2 % 


3% 


5-% 


180/Ton 
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APPENDIX 2. METHOD OF ESTIMATING MARKET DAILY WATER REQUIREMENTS
 

1. 	 Personal sanitation (washing, and flushing toilets): Assume each
 
person requires 50 liters/day.
 

2. 	 Washing fruits and vegetables: Assumes only roots and tubers are
 
washed. Water required was estimated using the following
 
equation:
 

MWVPD 	= AW x Cl x C2 x C3 where
 
365 

MWVPD 	= maximum water volume per day (l/d)
 

AW = 	 annual weight of roots and tubers clearing the market (kg)
 

Cl = 	 ratio of maximum weight of roots and tubers clearing the
 
market per day to the average daily weight
 

C2 = 	 ratio of weight of roots and tubers which will be washed to
 
total weight of roots and tubers
 

C3 = 	 Liters of water to wash a kilogram of roots and tubers
 

These 	numerical values were used:
 

AW from Steele P 41 for Sana'a 55,OOOMT=55,000,OOOKg
 
do P 47 for Hodiedah 35,OOOMT=35,O0O,OOOKg
 
do P 54 for Taiz 33,OOOMT=33,000,OOOKg
 

Cl = 3 which is an estimate
 
C2 = 0.5 which is an estimate
 
C3 = 0.5 which is an estimate 

3. 	Washing hangar floors and hard-surface parking areas:
 

Estimated that only one third of such surfaces are washed every
 
day usii~g 10 I/m2.
 

4. 	 Truck bed washing: Estimated that one third of the trucks are
 
washed out each day using 40 1 per truck.
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According to this analysis daily water requirements for each
 
market would be (litres):
 

SANA'A TAIZ HOD. AL-HOS.
 

1. Personal sanitation 	 32,500 32,500 32,500 1,500
 

2. 	 Washing fruits and vegetables
 
Sana'a AW=55,000, Steele , P 41 113,000
 
Taiz AW=33,000, a P 54 68,000
 
Hod. AW=35,000, R P 47 72,000
 
Al-Hos.AW=29,300, 58 0*
'P 


3. Washing hard surfaces
 
Sana'a (4x28x100+15x80)m2, P20 41,000
 
Taiz (3x28x100+15x40)m2, P 31 30,000
 
Hod. (3x29x100+15x40)m2, PP23,24 30,000
 
Al-Hos.(2x28x120+50x25)m2, PP61,38 
 27,000
 

4. 	 Truck bed washing
 
Sana'a 264 trucks 3,500
 
Taiz 280 0 3,800
 
Hod. 280 0 3,800
 
Al-Hos.120 a 1,600
 

Total water use litres/day 190,000 134,000 138,000 44,000
 

Total water use m3/day 	 190 134 138 44
 

* Al-Hosaynieh will not wash produce 
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Appendix 3. OFFICE EQUIPMENT COST ESTIMATES
 

Sana'a Taiz/Hodiedah Al-Hosaynieh 
Rials Rials Rials 

2 Desks large 12,800 12,800 6,400 1 only 
15 Desks 54,000 36,000 28,800 
17 Desk chairs 37,400 24,200 19,800 
60 Chairs 72,000 48,000 42,000 
16 File cabinet 49,600 40,300 31,000 
1 Work table 8,000 8,000 8,000 
1 Electric typewriter 18,500 18,500 8,500 Manual 
1 Bookshelf 3,200 3,200 
4 Telephones 4,800 4,800 4,800 

Totals 260,300YR179,150YR. 149,300YF 



-- 
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APPENDIX 4. TRUCK LENGTH AND HANGAR SPACING
 

Truck length affects the space needed between hangars. The
 
market layouts in this report 
 assume almost unlimited access
 
for trucks not longer 
meters will be restricted 

than 8 meters. 
to areas of the 

Trucks longer than 8 
market where they 

will not be a nuisance. 

Inter-shed spacing was calculated in the following manner:
 

am parking 

8m maneuvering 

81m traffic 

4orn 

8M____,___"
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APPENDIX 5. FUEL OIL COSTS PER YEAR
 

Assumptions:
 

1. 	 Diesel oil consumption rate 1 litre/4 HP-HR
 
2. 	 Standby generators run 10 workdays per annum
 
3. 	 Well pumps at Hodeidah and Al-Hosaynieh are driven by diese
 

engines.
 
4. 	 Diesel oil costs 2.5 YR/litre.
 
5. 	 Hod. Al-Hos.
 

Pump discharge 0.34 CFS 0.11 CFS
 
Pump head 2307t 230FT
 
Pump efficiency 0.7 0.7
 
Discharges are calculated by assuming the pump will pump thi
 
day's volume (138 m3 for Hod., and 44m3 for Al-Hos.) in 4 hours.
 

Standby generator fuel costs/year:
 

Sana'a 150KWxlO Days x 16 Hours 7 24000 KWH=32172HP-HR: 20000YR
 

Taiz 100 10 16 16000 21447 13500YR
 

Hod. 100 10 16 1000 21447 13500YR
 

Al-Hos.100 10 10 1OU00 13405 8500YR
 

Pump Fuel Costs/Year.
 

Hodiedah HP=0.34x62.4x230/550x0.7=12.7: 51HP-HR/Day: 18615 HP-HR/An:
 
which leads to a cost of 11634YR.
 

Al-Hos. Volume of water is 44/138 that of Hodiedah, therefore cost
 
will be 3709 YR.
 

Total Fuel Oil Costs/Year
 

Generator Pump Total
 

Sana'a 20,000 0 20,OOOYR
 

Taiz 13,500 0 13,500
 

Hod. 13,500 11634 25,200
 

Al-Hos. 8,500 3709 12,200
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APPENDIX 6. ELECTRIC POWER CONSUMPTION AND COST
 

LIGHTS
 

BLDG AREA KW/M2* HOURS/DAY KWH/DAY COST/DAY**
 
M2
 

Sana'a 12112 0.010 16 1938 2132
 

Taiz 8712 0.0i0 16 1394 1533
 

Hodiedah 8712 0.010 16 1394 1533
 

Al-Hos. 8002 0.015*** 10 1200 1320
 

* ADSP inner offices have about 1 TUBE/5m2 = 40W/5m2 

* YGEC power cost to markets will likely be 1.1 YR/KWH
 

*** Al-Hosaynieh is a night market 

WATER PUMP POWER Sana'a 	 Taiz
 

Q = 190 m3/day Q = 138 m3/day
 
= 0.49CFS/4 Hrs.
 

H = 320 M = 1050FT
 

EFF = 0.7
 

HP = 80
 
KW = 60
 

KWG = 240
 

COST = 264 YR/day Cost = 190 YR/day
 

Note:
 
Hodi.edah and Al-Hosaynieh use diesel engines to drive their
 
pumps.
 

LIFT STATION
 

PUMP POWER
 

Sana 'a
 
Q = 33 m3/day
 

H = 40 Ft
 
Pump 4 hours/day
 
Q = 0.08 CFS
 

EFF = 0.7
 
HP = 0.5
 
KW = 0.4
 
KWH = 1.6 	 Cost = 2 Yr./day
 

at all sites.
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Cost of electricity/day
 

Lights Pump Lift YR/Day YR/Year
 

Sana'a 2132 + 264 + 2 = 2400 876,000
 

Taiz 1533 + 190 
 + 2 = 1700 620,000
 

Hod. 1533 + 0 + 2 = 1699 620,000
 

Al-Hos. 1320 + 0 + 2 = 1300 474,000
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APPENDI4 7. MAINTENANCE AND REPAIRS
 

A. Assumptions:
 

1. 	Pumps, engines and generators will have a service life
 
of more than 25 years if properly maintained. Budget
 
15% of first cost for spares every 1000 hours of
 
operation.
 

2. 	Engines should have lubricating oil and filters changed
 
every 150 operating hours.
 

3. 	Engine coolant (ethylene glycol) should be replaced
 
yearly.
 

4. 	Asphalt pavement should ha sealed yearly to provide an
 
indefinitely long service life.
 

5. 	Fluorescent light tubes will last 2000 hours. Assume
 
need one tube per 4m2 of floor area.
 

6. 	Acrylic-clad steel or aluminium roofing and siding will
 
require very little maintenance.
 

7. 	Structural steel will require 2 coats of paint at
 
8-year intervals at Sana'a and at Taiz, and 2 coats of
 
paint at 5-year intervals at Hodeidah and Al-Hosaynieh.
 

8. 	Paint costs 120YR/Gallon. Gallon covers 12m2 with 2
 
coats.
 

Time to scrape, paint, and move scaffolds costs 28
 
YR/m2 for 2 coats.
 

10. 	 Area of steel bents, purlins and braces is 60m2 per
 
6m of hangar length.
 

B. Cost Computations:
 

Well pumps
 

Sana'a/Taiz (first cost 360,000 YR)
 
15% spares 54,OOOYR/1000hrs
 
Pumping 4 hrs/day means pumps
 
reach 1000 hours in 250 days
 
365x54000 = 78840YR/Year
 

250
 
Hod./Ai-Hos. 	 43800YR/Year
 

Lift station pumps (first cost I00,OOOYR)
 
Estimated maintenance cost = 15,OOOYR/Year
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Diesel generators
 

Sana'a/150KVA/first cost 350,000/15% spares 52500/
 
Operate 10 days per year/16 hours per day/160 hours
 
per year/takes 6 years to accumulate 1000 hours/cost
 
per year = 52500 - 6 = 8750YR per year.
 

Taiz and Hodeidah/100kVA/therefore cost per year is
 
(2/3)(8750) = 5862 YR rer year.
 

Al-Hosaynieh/100 KVA/operates 10 hours per
 
day/therefore cost per year is (2/3)(10/16)8750=3646 YR
 
per year
 

In addition to the spares costs above, oil and coolant 
changes will cost - coolant $ 15 

oil 10 
filters 60 

$ 85=l105YR/Year 

For diesel generators costs will add to
 

Sana'a 8750 + 1105 = 9855
 
Taiz 5862 + 1105 = 6967
 
Hod. 5862 + 1105 = 6967
 
Al-Hos. 3646 f 1105 = 4751
 

Diesel engines for Hod/Al-Hos. pumps
 

Running 4 hours per day/change oil every 150/4=38
 
days/which is about 10 times per year/assume oil bath air
 
cleaners which will eliminate need for an air
 
filter/cooling will be by once-through water which 
eliminates need for ethylene glycol/so cost will be 
$(10+40)x10 times per year x 13 YR per = 6500 YR/year. 

Asphalt sealer
 

Estimte unit cost = 5.6YR/m3
 

Sana'a Taiz Hod. Al-Hos.
 

m2 26,308 21,508 21,303 19,768
 

cost 147,325 120,445 119,297 110,701
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Fluorescent tube replacement
 

Sana'a/12112m2 of floor area/at 1 tube 4m2
per require
 
3028 tubes/tubes burn 16 hours per day/tube life is 2000 
16 =125davs/therefore 365-125=2.9 tubes will be required
 
each year for each fixture/this is 2.9 x 3028=8781 
 tubes
 
per year/each tube costs 25 YR/tube cost per year is
 
8781x25=220,000.
 

Taiz has 8712m2 of floor space/it's tube cost per year is
 
(220,000 from above x(8712 - 12112))=158,OOOYR.
 

Hodiedah's 
 floor space is same as at Tai7, therefore tube
 
cost per year is 158,OOOYR.
 

Al-Hosaynieh's floor space is 8002m2 and its hours of
 
operation are 10 per day therefore 
 tube cost is
 
(220,000x(8002 - 12112)x(10-16)=91,000YR.
 

Painting
 

From assumptions 8 - 10 the cost 
 of paint and labor is
 
(12 0-12)+30=40YR/m2.
 

Hangar Area of Cost/ 
 No. of Cost Cost
 
Length Steel Painting Painting/25 25 Years Annum
 

Years
 
M M2 YR YR YR
 

Sana'a 500 5,000 190,000 2 380,000 15,000
 

Taiz 350 3,500 133,000 2 266,000 10,640
 

Hod. 350 3,500 133,000 4 532,000 21,280
 

A1-Hos. 300 3,000 114,000 4 456,000 13,240
 

Total Maintenance And Repair Costs Per Year(in 1000 YR units)
 

Pumps Lift Gen. Pump Asphalt Fluor Paint Total 
Engine Tubes 

Sana'a 79 15 10 0 147 220 15 486 

Taiz 79 
 15 7 0 120 15 11. 390
 

Hod. 44 
 15 7 6 119 158 21 370
 

Al-Has 44 
 15 7 6 ill 91 18 292
 


