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PREFACE

The construction industry in the Yemen Arab Republic has 

been the subject of a series of reports compiled by the World 

Bank/UNIDO Co-operative Programme beginning in 1979 with a general 

survey of construction materials. Arising from recommendations in 

these reports, the present study for the manufacture of concrete 

pipes and other products was prepared at the request of the Ministries 

of Municipalities and Public Works. The World Bank/UNIDO Co-operative 

Programme sent a mission to the Yemen Arab Republic for two weeks 

in December 1980 to gather basic data for this report. The 

technical data were prepared in Austria in co-operation with 

Mr. GUnther Appel, consultant engineer. The report was subse

quently revised and edited in the offices of the World Bank/UNTIX) 

Co-operative Programme.
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CURRBfCT EQUIVALENTS

Currency Units Yemeni R ial (YR)

Currency Equivalents ^

1 1R »  100 F ile

1 YR = USI 0.22

USI 1 -  IR 4-5

ABBREVIATIONS

A-G Asbestos Cement

ASTM American Society of Testing Materials

CP World Bank/UNIDO Co-operative Programme

DIN German Industrial Standards (Deutsche Industrie-Norm)

1RR Financial Rate o f Return

ISO International Standards Organization

LTL Long-Term Loan

NWSA National Water and Sewerage Authority

TPY Tons (Metric) Year

TAR Yemen Arab

TGEC Yemen General . ic ity  Corporation

WB World Bank

\J  O ffic ia l rate of exchange since February 1973-
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SUMMARY

i .  The construction industry was a major participant in the 

growth of the Yemen Arab Republic economy during the 1970's.

Government revenues, together with migrant workers' remittances and 

external grants and loans, supported an expanding public works programme 

to establish the infrastructural fa c i l it ie s  (including roads, water-

and sewerage services) and e lec tric ity  supplies, which were previously 

lacking in the country. Public and private building construction 

activity  expanded sign ificantly. Budgeted government development 

expenditure nearly trebled, from YR 340 m illion in 1975/76 to YR 1,272 

million in 1979/8°* Although disbursements lagged behind planned 

expenditure, the construction industry had to re ly  to a large extent 

on imports in carrying out the programmes. Local cement output of only

50,000 tons a year has been supplemented by large-scale imports, which 

w ill only be relieved when the 5° ° » ° ° °  tons per annum cement works, now 

under construction at Amran, starts production in late 1982. Many other 

building materials continue to be imported.

i i .  These deficiencies were recognized in the Construction 

Materials Subsector Study prepared by the World Bank/UNIDO Co-operative 

Programme (CP) during 1979-1980, the recommendations of which included the 

setting up of a concrete pipe plant. A subsequent survey of the YAR 

construction industry, also commissioned by the CP in 198°, confirmed

the need fo r a wider range of re liab le  concrete products. The Ministry 

of Municipalities of the YAR expressed interest on several occasions 

in the poss ib ility  of erecting a concrete pipe plant to supply pipes 

for sewerage systems, thereby reducing the import o f expensive 

asbestos-cement pipes. The Ministry was also interested in other 

concrete products which, although not now used in the country, w ill be 

required in future. The Ministry of Public Works, the National Water 

and Sewerage Authority and the Yemen General E lectricity Corporation 

expressed their support for such a project, prompted mainly by their 

need for concrete construction materials to carry out the current and 

future Pive Year Plan Programmes. The World Bank is  currently studying 

a credit line for the expansion and modernization of local stone 

quarrying and cutting operations. The proposed concrete products plant 

could possibly qualify as a further component of the credit lii*o.



Several privately-cmed quarries and ready-nix concrete plants are 

also interested in the local manufacture of concrete products, and 

have land, quarries, water wells, power plants, crushers and graders, 

and even large capacity concrete mixers which could be employed by 

the project.

i i i .  The mission surveying the TAR market in November-December 1980 
established that increasing quantities of plain and reinforced concrete 

pipes are needed fo r urban sewerage and storm drain systems. Concrete 

poles and cable blocks for e lectric ity  and telephone lines and for  

street illumination could be introduced to replace less e ffic ien t and, 

in the long run, more costly alternatives such as wooden and steel 

poles. Prefabricated concrete slabs, kerbs and channels could secure

a small but growing market. Some o f these products, for instance 

large diameter and reinforced pipes, poles and cable blocks, have not 

yet been designed or used in the country’ s construction projects as 

they are not obtainable loca lly  and are d ifficu lt  to import. Large 

amounts of small diameter asbestos-cement pipe have been imported, 

i .e .  about 100,000 metres a year costing between YR 10 to 15 m illion. 

Much of this could be replaced by machine-moulded concrete pipes of 

200 to 500 mm diameter from the proposed factory.

iv. Resulting from plans for construction schemes, supported by 

financial and population projections, th is report proposes the 

installation of a plant to manufacture:

(a )  Non-reinforced pipe, 200 to 500 mm diameter, 
includir< accessories; 30,000 metres per year

Tons per Year 

4,800

(b ) Large reinforced pipe, 60C to 2,500 mm;
12,000 metres a year 28v 800 

7,200 

4,800

(c ) Poles, reinforced concrete; 7f000 units

(d ) Cable blocks; 24,000 units

(e ) P re -fabricated pieces such as sidewalk 
slabs, kerbs, channels 14.400

60,000Total

This production programme would be subject to a more defin itive and 

up-to-date market survey before detailed planning of the project.

It  might then oe feasible to introduce new product lines such as
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pre-stressed beams for buildings and bridges, fencing posts, etc., 

which would make the project less dependent on securing a market for 

the large amount of reinforced pipe included in the programme.

v. A mechanized plant is  proposed for the manufacture of 

products to close specification and of consistent quality. The 

preferred location is  Sana’ a, which is  the main centre o f construction 

activ ity . Good quality sand and aggregates are available at several 

sites, and a large cement works is  now under construction at nearby 

Amran. The estimated cost of the factory, based on quotations from ten 

equipment suppliers, is  YR 3' 9 million (0S$ 7.8 M illion equivalent), 

of which the installed cost o f the machinery and qquipment is

YR 26.4 million. The fixed assets, preliminary expenses and working 

capital total YR 40.5 m illion (US$ 9»0 million equivalent) at 1981 

estimated prices. As a government supplier, the project is  expected 

to receive exemption from taxes and duties on imports for the f i r s t  

five years (Law No. 12 of 1970).

v i .  The main raw materials, cement, sand and aggregates, are 

available locally , but reinforcing steel would have to be imported. 

Annual operating costs before depreciation and interest amount to

YR 21 million in years 4 and 5» and rise to YR 21.6 m illion a year when 

imports bear 10 per cent duty from year 6 onwards. The sales prices 

of the concrete products average YR 542 (USf 120.50 equivalent) per ton, 

with an annual sales value at fu l l  production of YR 32.5 m illion.

v i i .  The internal financial rate of return of the project at 

constant input and sales prices is  18.8 per cent over the f ir s t  fifteen  

years of operation. The pay back period for the total capital ex

penditure is  just over five  years. The economic rate of return is  

expected to be correspondingly high as the cost of importing these 

bulky products or substitute construction materials, would appear to

be higher than the local cost of production. Without them, the 

construction of road, sewerage, e lectric ity  and other infrastructure 

schemes could be severely constrained.

v i i i .  Reflecting the interest shown during the survey by government 

departments and institutions in a modem concrete products fa c ility ,
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the study envisages that several inve°tors rre like ly  to come forward 

to collaborate In an Investment agreement leading to the formation of 

a company to implement the project. The proposed financing plan 

requires YR 16.2 m illion of equity share capital and YR 24.3 million 

(US$ 5.4 million equivalent) in long-tena loans and suppliers credits. 

The debt is  assumed to bear interest at 10 per cent per annum and to 

be repayable over eight years after a two year grace period.

ix. The estimated return on shareholders' equity, assuming a 

60:40 debt:equity ra tio , varies between 11% in year 2 and 43% in 

years 11 to 15.

x. The direct foreign exchange expenditure to erect the plant 

during a one year construction period is  estimated at US$ 6.5 m illion, 

which would be largely covered by the US$ 5.4 m illion equivalent loan 

in foreign currency, supplemented by foreign participation in the share 

capital or by foreign exchange from government souices. As many of 

these products are not yet used in the YAR, i t  is  not possible to 

quantify precisely the foreign exchange savings which should accrue 

when the plant is  in production.
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I .  PROJECT CONCEPT

1- The project is  designed to manufacture high quality concrete

products called fo r by the growing capital expenditure programmes of 

government departments and the private sector. The products include:

(1 ) Non-reinforced concrete sewerage pipes to partly replace 

imported asbestos-cement pipes;

(2 ) Reinforced, large diameter concrete pipes for sewerage 

and storm watqr;

(3 ) E lectric ity  poles;

( 4) Cable blocks;

( 5) Slabs, kerbs, etc.

2. The existing concrete industry in ■‘’he YAR is  not equipped to

produce a range of products of suitable specification and quality for 

use in government sewerage, road, e lectric ity  and other construction 

projects. Planned development expenditure in the YAR nearly trebled from 

YR 340 to YR 1,272 million between 1975/76 and 1979/80* The country 

became increasingly dependent on cement imports, while local production 

of cement was restricted to 50t000 tons a year . from the existing works 

at B a ijil*  However, construction began in 1980 on a 500,000 tons per annum 

plant at Amran which is  projected to start production at the end of 1982. 

The Amran plant is  not fa r from Sana'a, where it  is  proposed to locate 

the concrete products project, which w ill require 8,750 tons of cement 

a year. Other raw materials such as sand, aggregates and water, as well 

as power are available in the Sana'a area.

3. Sales at nominal capacity of 60,000 tons of products per year

w ill be YR 32.5 million. The estimated c o f L of factory construction in 

1981-82 is  YR 40.5 million (U5$ 9*0 million equivalent), comprising 

fixed assets of YR. 34*9 million, preoperating expenses of YR 2.3 million  

and working capital of YR 3.3 million. The plant w ill include five  

separate production lines served by raw materials and concrete preparation 

unitB, and equipment for handling finished products. Employment on a 

single shift w ill be 51 including expatriate personnel. Provision is  

made for additional expertise and training in the early years.
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4. The proposed financing plain requires YR 16.2 million

(US$ 3.6 m illion equivalent) of share capital, in which it  is expected 

that government institutions w ill be the principal investors. Long-term 

loans i.f YR 24.3 million (US$ 5*4 equivalent), constituting sixty per 

cent of total investment, should be available from equipment suppliers 

and international financial institutions.

I I .  THE MARKET

A. Concrete Pipe 

Main Uses

5. The use of concrete pipes in the TAR has been very limited. 

Production is  in the hands of artisan-type entrepreneurs unable to 

furnish the quality and quantities expected of an industrial 

operation. These pipes, which are generally of small diameter, are 

used for sewerage systems.

6 . The National Water and Sewerage Authority (NWSA) and the 

municipalities o f the main c ities (Sana'a, Hodeidah. Taiz, Ibb, Damar) 

are currently building or planning to build public sewerage systems which 

w ill entail the use of considerable amounts of p ipe.-/  These systems 

were orig inally  planned to be implemented in two stages: the f ir s t  in the 

downtown sections o f the c ities, expected to be completed by 1983; the 

second in zones adjacent to thoee sections to cover urban expansion, to 

be finished by 1990*

7. Although considerable delays have and w ill  be encountered in the 

implementation o f the f ir s t  stage, asbestos-cement (A—C) pipe has either 

already been imported or contracts have been awarded to construction firms 

to supply the necessary amounts of imported A-C pipes. The second stage 

of the sewerage and drainage programme constitutes the main potential 

market for concrete pipes, provided they sure able to compete in quality  

and price with A-C pipes, as contemplated in th is study.

1/ Hater nes are not considered because HWSA uses "ductilo iron" for
this purpose, in accordance with general practice in most countries.
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8. There are other potential uses fo r concrete pipes. Although 

ra in fa ll is  quite moderate in the country, c itie s  like Sana'a and Taiz 

require separate drainage systems so as to prevent floods in certain 

urban sections. Construction of new roads and upgrading of existing 

ones w ill require culverts. Irrigation  programmes may include the use 

of pipes instead of open channels and ditches so as to avoid evaporation 

loss. Because pipes have not been put to such uses before in the TAR, 

it  is  d ifficu lt to estimate the volume that may be required. For th is  

reason, market projections are based on demand fo r sewerage. Any other 

uses would represent additions to the market projections.

Methodology

9. In order to estimate the demand fo r pipes fo r sewerage systems, 

it  is  assumed that the various programmes included in the f ir s t  stage 

(under construction - r  with awarded contracts) are indicative of the 

amounts and types of pipe that w ill be used in the second stage and there

after, which is  geared to meeting the needs resulting from increases

in population in the main urban areas. The methodology used therefore 

includes a per capita index of pipe u tilization  based on the extension 

of sewerage systems included in the f i r s t  stage and on population figures  

at the completion of this stage (1983). The same index is  applied to the 

incremental urban population for the years 1984 and beyond.

Projections

10. The last population census in the YAR took place in 1975. Based 

on the census results, the Berger-Kampsex team ^  prepared projections

of urban population for 1976, 1981, 1986 and 2000. Figures for other 

years are calculated according to growth ratea for each period and each 

city. These results are indicated in the table overleaf:

l/ "Proposal for Development Plans for Sana'a, Ta 'izz and Ibb, also 
Hodeida" prepared by Louis Berger International Inc. and Kampsex 
International A/S.
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GROWTH OF URBAN POPULATION

('000 )
IBB AND

YEAR SANA'A TAIZ HODEIDAH DAMAR NEIGHBOURS OTHERS TOTAL

i?T5 135 79 80 i i 103 30 116
600
555

1976
U SÒ

2C0
313

95
130

95
152 ft m if

1983
1952

350
37Ê

lUo
W

170
Ï56

50
55 St tt 980

i,o53
1983 lo i 155 205 60 266 61 1,15 1
1981 I 3I 163 22k 66 289 77 1,253
1985 166 171 216 72 311 91 1,360
1986
1957

500
525

180
192

270
25? 85

3in.
352

109
120

1 .AT&
1,5^9

1988 552 20l 300 91 381 132 1,663
1989 580 217 317 98 ko8 116 1,766
1990 6l0 231 33k 105 iRl 160 1,871

2000 1,000 U30 570 215 790 120 3,125

Source: Berger-Kampsex Report (underlined figures are taken from xhe
report, the <Dthers are calculated by interrelation)

111. According to information obtained from the NWSA, the extension
- 4!* the sewerage systems in the five main c ities in the firs t  stage is

anproximately 691 kms,. Tf total population in the same c ities reaches

1,,090,000 inhabitants bv 1981, àverage per capita use of nine would be

0., 61 metres, as indicated in the following table:

EXTENSION OF SEWERAGE SYSTEMS IN MAIN CITIES (FIRST STAGE)

CITY EXTENSION POPULATION PER CAPITA
"  T«T“ IN 1983 (m)

Hodeidah 200,000 205,000 0.98

Damar 67,000 60,000 1.12

Tbb 61,100 266,000 0.23

Taiz 163,050 155,000 1.05

Sana1a 200,000 l o i ,000 0.50

TOTAL 691,150 1 ,090,000 0.63

Source: NWSA, Berger-Uampsex Report and Mission estimates.
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Applying the per capita index of 0.63 m to the incremental population fo r

the years following 1983, it  is  possible to obtain projections fo r additional 

lengths of pipe required in order to maintain the same standard as in 

1983. The results are shown below:

PROJECTIONS OF DEMAND FOR SEWERAGE PIPES

YEAR T/TAL URBAN 
POPULATION 

( ’000)

INCREMENTAL 
POPULATION 

(*000)

ADDITIONAL 
LENGTHS OF PIPE

(kks)

1983 l,15l*
1981» 1,253 99 62. 1»
1985 1,360 107 67.1»
1986 1.1*79

3 3 9
119 75.0

1987 90 56.7
1988 1,663 91» 59.2
1989 1,766 103 61?.9
1990 1,871» 108 68.0

2000 3,1*25 2QÎ* 120.5

Source: Berger-Kampsex Report and Mission estimates.

Diameter of Pipe

12. Most pipe used in the YAR is  of small diameter, i .e .  between 

100 and 600 mm. As already mentioned, such pipes are used mainly for 

internal sewerage networks in buildings and fo r connections to the 

main public sewerage lines. The main sewers can be visualized aE a 

telescopic system whereby the diamc er of the various sections increases 

in proportion to the total flow of sewage, which in turn is  proportional 

to the number of inhabitants in the area served. Thus, the sections with 

the largest diameters are located at the end of the system, delivering  

wastes to the disposal and treatment installations. For practical 

reasons, sewerage pipes having diameters greater than 2,500 to 3f000 mm are 

build in situ with reinforced concrete and have an egg-shaped cross- 

section to ensure self-cleaning.

13. It  is  estimated that no more than 10 per cent of the present 

total demand for sewerage pipes is  in the range of 600 to 2,500 mm
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diameter, while 90 per cent is  in the range of 100 to 600 mm diameter.

In both cases, the major concftatrs'ion is  in the smaller diameters. 

However, the proportion of pipes having large diameters is  expected to 

increase in the future when more of the population is  served by sewers. 

The construction of drainage systems to handle rain water and avoid 

flooding requires pipes of large diameter, which w ill increase the 

proportion of pipes in the 600 to 2,500 mm range. PVC pipes appear to 

be preferred for diameters of between 100 to 200 mm, which represents an 

estimated 80 per cent of total demand. PVC pipe is  produced loca lly  

in a plant located in Triz, Concrete pipes with smaller diameters would 

therefore have to compete with PVC pipes, and their potential market 

may be very limited.

Recommended Plant Capacity

14. For diameters of between 600 and 2,500 mm, which have to be

reinforced with iron wire or rods, the project under consideration could 

aim at the total potential market estimated to be arourd 10 per cent 

of the figures indicated in the projections. A maximum annual capacity 

of 12,000 m, based on one eight hour shift per day, is  therefore re

commended.

15. The market lo r  pipes with diameters o f  between 100 and 600 mm

and without reinforcement is  considerably la rge r . Here again, however, 

these w i l l  have to  compete against PVC pipes, and, to  a lesser degree, 

against concrete pipes produced by artisan-type operations. I t  is  

recommended that the in i t ia l  production capacity fo r  th is  type o f  pipe 

be in the order o f  30,000 m per year, based on one eigh t hour s h ift  per 

day and representing around 30 per cent o f the to ta l po ten tia l market.

I f  market penetration proves sa tis fa c to ry , production may la te r  be in 

creased by adding a second s h ift ,  or by bu ild ing a second plant in  another 

su itable loca tion . For the la t t e r  a lte rn a tive , i t  must be borne in mind 

that transportation costs fo r  the products w ill  be very high. The capacities  

recommended above fo r  rein forced  and simple concrete pipe include the 

corresponding amounts o f accessories such as bends, crossings, connections, 

manholes, e tc . ,  apart from the very large diameters (?,000 to  2,500 mm), 

which w il l  be b u ilt  in s itu .



B. Concrete Poles

Main Uses

16. Concrete poles are used in many countries to support overhead 

e lectric ity  transmission lines arid for street illumination. In the 

latter case, the poles are hollow, with one or more metal arms at the 

top on which e lectric  lamps are installed . ConoT'ete poles are not in 

use at present in the YAR. Instead, imported wooden noies of lengths 

between 8 and 11 m are used. Hollow iron poles are used for street 

lighting in the main c itie s . The cost of wooden poles is  on the average 

YR 400 per pole, while those made of iron are considerably more expensive. 

Such poles are short-lived because of damage caused by decay and 

corrosion. Moreover, as a result of e lectric  discharges produced by 

thunder bolts or short circu its, they can be hazardous to human l i fe .  

Concrete poles do not have these disadvantages.

17. The introduction of a regulation by the Ministry of Muni

c ipa lit ies  and/or the municipalities themselves prescribing the use of 

concrete poles instead of wooden and metallic poles is  a l l  that would 

be needed to open the market fo r concrete products. The Yemen General 

Electricity  Corporation (YOEC), the only user and in sta ller of poles, 

would also have to issue such a regulation. The use of poles fo r aerial 

lines w ill diminish in proportion to the rate at which YGEC w ill lay 

transmission lines under the ground. However, this process may take 

from five to ten years and, in the meantime, the use of poles for street 

and road illumination would become more general.

MethodoloOT

18. Two different approaches have been used:

i )  A minimum of eight poles is  necessary (one every 50 m) for an 

average neighbourhood block of 100 m x 100 m (1 ha), for either 

illumination or transmission lines and connections to houses.

It  is  estimated ^  that Hodeidah, for example, w ill have an 

urban area of 2,595 ha by the year 1983, when it s  population 

may reach 205,000 inhabitants. Based on these figures, per 

capita use of poles would be:

l/ Berger-Kampsex Report
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8 i  2,595 h»
- .. — — »  0.1013 poles pei inhabitant

205,000 inhabitants

i i )  In 1979 YGEC used approximately 6,000 new wooden poles, and 

i t  is  expected that th is number w ill increase at a rate of 

10 per cent pev- year until 1985 and at a rate of 5 ie r  cent 

thereafter.

Projections

1 9 .  Two sets of projections have been obtained.

i )  Figures fo r future demand can be obtained by applying the

per capita index of 0.10*3 poles per inhabitant to population 

increments after 1983, as in the case of concrete pipes. 

However, such a calculation does not include replacing wooden 

and iron poles already installed, which in any case this would 

add to the projected figures.

i i )  Projections may be based on growth rates estimated by YGEC

for the periods 1979 to 1985 and 1986 to 2000. The resu lts are 

summarized below:

PROJECTIONS OF DEMAND FOR CONCRETE POLES (Ilf UNITS)

YEAR PER CAPITA YGEC
INDEX METHOD METHOD

1979 - 6,000
1980 - 6,600
1981 - 7,260
1982 - 7,986
1983 - 8,781
198U 10.030 9,663
1985 10,8h0 10,629
1990 10,9^0 13,566
2000 20,670 22,096

Source: Mission and YGEC estimates.
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Recommended Plant Capacity

20. Based on the above o ro iec tion s , a production lin e  with a

capacity o f  7,000 concrete poles ner year (one d a ily  sh ift  o f e ight 

hours) is  recommended. As in the case o f concrete pipes, i f  the market 

proves to  be la rge r , the plant can e ith er work another sh ift  or a new plant 

in another location  may be ju s t i f ie d .

C. Cable Blocks

21 . Cable blocks are used to  in s ta l l  underground e le c t r ic  trans

mission and telephone lin es , which are thus protected against atmospheric 

agents as w ell as against physical damage. Cable blocks are a completely 

new Tvroduct in the YAR and would have to be introduced slowly to  

reel ace the more w idely used a e r ia l lin es . Since the e le c tr ic ity .a n d  

telephone companies are public-owned, the switch to undergound in

s ta lla t io n s  could be in it ia te d  without d i f f ic u l t y  by a regu lation from 

the M in istry o f Muni d u a l i t i e s  and the m un ic ipa lities  o f  the main c i t ie s .

2?. Considering that a minimum o f m o f  cable blocks must be

■'ostalled fo r  an average d o c k  o f 100 m x 100 m (1 ha), the market 

po ten tia l may be considerable. For a c i t y  such as Hodeidah, the per 

canita index fo r  1°H3 would be:

400 m/ha x 2 , t'bB ha
-----------------------------  - R.o6 m per inhabitant
20^,000 inhabitants

In other words, fo r  Hodeidah alone a minimum o f 1.04 m illion  metres o f 

cable blocks would be needed i f  the en tire  c i t y  were to  be served with 

underground lin es .

23 . However, the introduction o f cable blocks might take several

years and may u ltim ate ly  be lim ited  to only the most a fflu en t and modern 

areas in each c it y .  Under these circumstances, i t  is  d i f f i c u l t  to  pre

pare meaningful market p ro jection s . A production lin e  with a minimum 

economic s ize  o f 24,000 m oer year (one eight-hour s h if t )  is  therefore 

recommended. As in the case o f other concrete products, output may be 

increased by adding a second shift, or by bui la in g  a new plant in another 

1 oc.at. i on.
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D. Other Concrete Products

24. The other products contemplated in th is p re -fe a s ib ility  study 

are kerbs, sidewalk slabs and other pre-fabricated pieces made from 

plain and reinforced concrete. Because sich building materials axe not 

yet in use in the YAR, there is  no means to estimate their potential 

market accurately until they are adopted in road and other construction 

schemes.

25. As an in it ia l step towards the development of a market for  

standardized pre-fabricated concrete products, i t  is  recommended to 

in sta ll a line with an annual capacity o f 14,400 tons. The production 

of concrete blocks, t i le s  and other concrete products of small size is  at 

present undertaken by small firms as well as by at least one large 

company. There is , however, a market fo r standardized products of higher 

quality.

26. Present technology is  to manufacture poles and floo r beams with 

pre-stressed concrete, reducing the weight and increasing the mechanical 

strength of the pieces. This alternative, which requires more expensive 

machinery and equipment, has not been studied fo r the present project, 

but may deserve further investigation.

E, Distribution Systems

27. At present, imported A-C pipe is  stored in NWSA premises in the

c ities  in which construction programmes for sewerage are already under way. 

The pipes are transported by truck from the depots to the construction 

sites. Small firms producing concrete pipes se ll their products at the 

factory gate and transportation is  either provided by or paid for by 

customers.

28. I t  is  expected that sales contracts for the products of the

plant w ill be signed with NWSA, the municipalities and the construction 

firms. Transportation from the plant gate to the delivery point w ill be 

provided by the customers, either using their own vehicles or under sub

contracting agreements, as is  practiced at present.
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29. For distribution to private customers, the management w ill 

appoint dealers from among local building material traders in each 

city. Transportation costs and dealers' profit w ill Da added tc the 

sale price at the plant gate.

30. Sales would normally be made on a cash basis. However, public 

institutions usually need time to process and approve invoices. For 

this reason, the working capital requirements calculated for the project 

include funds to finance c lien ts ' purchases for an average of 60 days.

F. Sales Prices

31. Since the contracts alreadv awarded for the construction of

sewers contain only global figures covering the cost of a l l  A—C pipe to 

be used, it  is  d ifficu lt  to obtain prices for different types and 

diameters.-^ The following table was prepared using 1978 prices for 

imported pipes; 1980 prices were estimated by applying a 5 per cent 

yearly increase rate.

PRICES OF ASBESTOS-CEMENT PIPE 

(YR/METRE)

19T8 1980

Diameter Total Cost Pipe Pipe
mm (In sta lled ) Only_ M l

200 311 93 103

250 326 98 108

300 366 110 121

350 1*06 122 13H

1*00 572 172 189

500 6k9 195 215

600 789 236 260

Source: "Sewerage network construction costs for IbB and Damar", 
prepared by ITALCONSULT (August, 1978).

2/ The tender documents in NVfSA's f i le s  may contain more detailed 
information which the Mission did not have opportunity to study.
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32. Prices for artisan products vary considerably. For 200 nan 

dianieter pipes, prices range between YR 75 and YR ICO per m tre. The 

price variation is  greater for pipes of larger diameters.

33. An average selling price of Yn. 46O per ton for 200 to 500 mm 

diameter pipe has been used in th is study. I t  can be noted from the 

following table :hat, when translated into YR per metre, the prices used 

are considerably lower than those presently paid for imported asbestos- 

cement pipe (see table on page 11). On other ha’id;the prices used 

sire generally higher than prices fo r similar products in Austria (see 

para. 35) because of the higher cost of raw materials in YAR. The

number of metres per ton varies according to the diameter, the thickness

of the concrete and the type of material (reinforced or not reinforced).

As an illustration , the following prices have been estimated fo r small

diameter non-reinforced pipes:

Price Price
Diameter Kg/Metre YR/Metre YR/Ton

mm

200 58 32 550

250 79 uo 510

300 115 53 1*60
350 lUo 59 li 20

1*00 195 78 1*00

500 270 108 1*00

Average 160 73.6 1*60

34. The machinery and equipment selected and the systems of quality

control for raw materials and finished products contemplated for the 

project w ill ensure compliance with internationally accepted standards 

for concrete Sewerage pipe. A definite price advantage w ill therefore 

be gained by replacing imported A-C with loca lly  produced concrete. The 

advantage remains even when transportation and installation costs for 

concrete products are higher. In fact, the unit prices calculated for  

the project are conservative and may, i f  necessary, be increased.

35. To provide a basis fo r comparison, Annex 3 gives prices and
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weights of concrete pipes and other products in Austria, summarized 

below:

CONCRETE PRODUCT PRICES IN AUSTRIA

YR/Ton 1/

Pipe, non-reinforced. 200 xo 500 mm dia. 300 - 210

Pipe, reinforced, 600 to 2,500 mm dia. 560 - 670

Concrete poles, 10 m and 15 m long 600

Cable blocks, 90 kg 630

Slabs, kerbs, etc. 205 - 270

Source: GOnter Appel, engineering consultant.

1 / at March 1982 (Austrian Schillings 3.33 -  YR 1.00)
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I I I .  RAW MATERIALS AND OTHER INPUTS

A. Raw Materials

36. The raw materials used for the manufacture of concrete products

are:

-  cement

-  aggregates (sand and crushed stone)

-  re in forcirg  steel

-  water

In order to arrive at the necessary amounts of these materials, the 

concrete required by each of the five production lines is  calculated 

at nominal capacity, with a 4 per cent allowance for material 

losses and finished scrap i .e .  96$ saleable output, as follows:

( i )  Concrete pipe with diameters ranging from 200 to 500 mm:

On average, one linear metre of pipe weighs 160 kg and contains 

O.O64 m3 of concrete. Therefore, fo r production of 30,000 

metres per year, the concrete needed w ill  be:

O.O64 x 30,000 ♦ 0.96$ = 2,000 m3

( i i ) Concrete pipe with diameters ranging from 600 to 2,900 mm:

The average volume of concrete per linear metre of pipe is  

O.96 m3, and the annual production is  12,000 metres. Concrete 

needed w ill be:

0.96 x 12,000 ♦ O.96$ = 12,000 m3

( i i i )  Concrete poles:

The average volume of concrete is  0.41 m3 per unit, and annual 

production is  7,000 unit s . The amount of concrete needed w ill be

0.41 x 7,000 ♦ 0.96$ = 3,000 m3
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( iv ) Cable blocks:

The average volume of concrete per linear metre is  0.08 m3, and 

annual production is  24,000 metres. The amount o f concrete 

needed w ill be:

0.08 x 24,000 ♦ 0. 96$ = 2,000 m3

(v ) Pre-fabricated concrete f la t  forms (especia lly  slabs and kerbs):

The average specific gravity is  2-5 tons/m3. Annual production 

is  14,400 tons. The amount of concrete needed w ill be:

(14,400 ♦ 2.9) + 0.96$ = 6,000 m3

37. The total amount of concrete needed to operate the five

production lines at fu ll  capacity is  thus:

Small diameter pipe (Pipe 

Large diameter pipe (Pipe 

Poles

Cable blocks 

Plat forms

1) 2,000 m3 8$

2) 12,000 m3 48$

3,000 m3 12$

2,000 m3 8$

6,000 m3 24$

25,000 m3 100$

a. Cement

38. On average, 350 kg of cement per cubic metre of concrete are

needed. The total amount of cement per year required would therefore be:

25,000 m3 x 0.35 tons = 8,750 tons per year (a t 100 per cent capacity)

Depending on the location of the plant, cement could be obtained from- the 

Amran Cement Company, at present under construction 48 km north of Sana'a y

The contract, was awarded to  the Jaoanese firm  IHI, which broke ground 
in September 1980. Production w i l l  s ta rt in la te  1982. Plant capacity 
is  500,000 tpy, which may be increased la te r  to  1 m illion  tpy.



-  16 -

or from the B a i j i l  Cement Company about 50 km east o f Hodeidah Good 

q u a lity  cement (Portland  Type I  according to  ASTM, or equ ivalent) 

w i l l  be ava ilab le  from e ith e r  plant from la te  1982 onwards.

39* At present, imported or dom estica lly produced cement is  sold

in  50 kg m ultiwall paper bags at an o f f i c i a l  p rice  o f YR 34 per bag 

d e livered  at the construction s i t e .  Bulk cement may be ava ilab le  la te r , 

presumably at a lower cost, i f  xhe customer is  equipped with adequate 

storage f a c i l i t i e s  (p ortab le  s i lo s ) .  The second a lte rn a tive  is  included 

in th is  p ro je c t .

b. Aggregates

4 0 . On average, 1 .3  m̂  o f  aggregates are used to  produce one

cubic metre o f concrete. The y ea rly  requirement fo r  aggregates would 

th ere fore  be:

25,000 x 1.3 m̂  = 52,500 m̂  per year (a t  100 p e c e n t  capacity )

The main aggregates are sand and crushed stone, both o f which are ava i

lab le  in  ample qu an tities . However, because c f  the high mechanical 

strength recruirements o f  concrete pipes and other products, the aggregates 

must meet high qu a lity  standards regarding pu rity , hardness and petro

graphic composition. Moreover, granulometric grading must be performed 

c a re fu lly  to  a llow  fo r  an exact formulation o f the various types o f 

concrete.

4 1 . Quarrying operations and crushing and grading plants that were 

v is it e d  in  Sana'a appear to  have the equipment and the capacity to  supply 

various grades o f crushed stone from 5 to  20 mm. Regarding the supply 

o f  crushed stone, no major problems are foreseen fo r  the concrete 

products p lant.

4 2 . The sand ava ilab le  in tha YAR is  mixed with so i1 and other

\J The B a ji l  plant has a capacity o f 50,000 TRY and is  being expanded 
to  300,000 TPY.



im purities. ,Tlhio explains, at least partly , the in fe r io r  qu a lity  o f 

concrete products manufactured by small entrepreneurs. For th is  reason, 

sand washing and v.TateT’ rec ircu la tin g  equipment have been included in tne 

proposed project.

4 3 . Both sand and crushed stone are delivered  at the construction

s ite  at a price o f YR 100 i e r  cubic metre. Transoortation equipment fo r  

aggregates is  not deemed necessary.

c. Reinforcing Steel

44- Reinforced concrete pipes and poles w ill contain an average of

97 kg of steel in rods or vrire per cubic metre of concrete. Part of the 

slab and kerb production w ill be from reinforced concrete, requiring an 

estimated 50 tons of rod or wire:

Larger pipes and poles (0.97 x 15,000)- 1,450 tpy 

Slabs and kerbs 50 tpy

Tota l re in fo rc in g  s te e l 1,500 tpy

St^el wire and rods are not produced in the YARand mus„ be imported.

A minimum stock of three months must be maintained. Minimum orders 

should be for a six month supply, for which the proposed plant w ill 

have sufficient storage fa c ilit ie s .

45« At present, re in fo rc in g  s tee l is  d e livered  at the plant s ite

at a p rice  o f YR 2,700 per ton.

d. Water

46. Water supply presents problems in the YAR. Water is  usually

obtained from w ells  200 to  300 m deep. The water tab le  in Sana’ a is  

sinking at a rate o f more than one metre per year, and presen tly  avai

lab le  supplies represent about 12,000 m̂  per day. There is  a s ingle  t a r i f f
3

fo r  consumers of YR 5 per m , but according to NWSA, ta r i f f  rates w il l  be 

reviewed, soon. Medium and large scale Industries normally d r i l l  tneir own 

water w ells , fo r  which NWSA authorization is  needed.



-  18 -

47 . The amount o f  water in  the concrete mix is  purposely kept 

low in  order to  ensure a high standard o f  strength in  the resu ltin g  

products. Water is  used la te r  in  the process, during the "curing" or 

se ttin g  stage during which products are sprayed with water to  ensure 

homogeneous hardening. In  addition , water is  needed fo r  the sand 

washing plant as w e ll as fo r  cleaning and fo r  san itary f a c i l i t i e s .  I t  

is  estimated that to ta l water consumption fo r  a l l  these purposes w i l l  be 

in the order o f  300 m̂  per day.

4 8 . Wherever i t s  location , i t  is  p re ferab le  that the concrete 

products plant be supplied by i t s  own w e ll. D r ill in g  to  200 to  300 m 

is  cos tly , and water must be pumped and stored in  an elevated concrete 

tank, the fu l l  le v e l  o f  which is  maintained autom atically. Prom here, 

water flows by g ra v ity  to  the various sections o f  the p lan t. The cost 

fo r  these in s ta lla t io n s  is  estimated at YR 900,000 (US$ 200,000 equiva

le n t) which, over 10 years, would resu lt in  an annual depreciation o f 

YR 1.0  fo r  o f  water. Adding operating costs would b ring  the p rice

o f  water from YR 2 .5  3 .0  per m f̂ which is  less  than the current NWSA ra te .

These expenses are included in  the p ro ject operating costs.

B, Other Inputs

a. E le c t r ic ity

49. The country's e le c t r ic i t y  supply w i l l  be considerably expanded 

in  1982, with the completion o f both the new 150 MW thermal plant in  

Hodeidah and the national d is tr ib u tion  g r id . By that time, independent

o f  the u ltim ate loca tion  o f  the concrete products p lant, YGEC w i l l  be able 

to  d e liv e r  a l l  the power needed from a nearby 11,000 v o lts  trans

mission lin e . Connection costs to  the transformer inside the plant would 

be shared equally  with YGEC.

50. On average, approximately 31 kWh per ton o f concrete products 

w i l l  be used. YGEC has a s ingle kWh rate o f YR 1 per kWh fo r  a l l  users, 

but i t  plans to  review  th is t a r i f f  in the near future.

b. Tar Rope

51. A gasket made o f rope impregnated with ta r  is  attached around

the connecting end o f each pipe as i t  is  in s ta lled . A layer o f cement

the- lea ls  the connection.
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52. Tar rope must be imported. As in the case of steel, a 

minimum stock of three months* supply should be maintained and minimum 

orders should be large enough to last fo r six months. Tar rope w ill  be 

delivered to customers at cost or with a small mark-up to cover storage 

costs. The estimated annual requirement of tar rope is  60,000 metres 

at a cost of YR 0.83_t>er metre.

c ’ *̂ue -̂

53. The plant w ill be equipped with six  diesel»powered vehicles 

(tv:; pick'up trucks and four l i f t  trucks) fo r internal transport of 

materials and products and external transport

customers.

54. About five lit re s  of diesel fuel per hour per vehicle w ill

be needed. However, even at fu l l  capacity not a l l  vehicles ( particulairly  

the pick-up trucks) w ill be in use at a l l  times. Maximum diesel 

consumption is  estimated at 48,000 lit re s  per year. The present price 

of diesel fuel in the YAR is  YR 0.9 per l it r e .

55. The plant w ill have a small diesel station with hand pumps

and an underground storage tank.

IV. PLANT LOCATI OH AMT) SITE

A, Plant Location

56. Pour alternative locations have been examined fo r the concrete

products plant: 1 2 3 4

1. Sana’ a

2. Hodeidah, near the B a i j i l  cement plant

3. Amran, near the cement plant

4. Taiz
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1. Sana’ a

57. Sana’ a is  the most obvious choice for the pro ject's  would-be 

sponsors (the Ministries of Municipalities and Public Works and private 

entrepreneurs). I t  has the largest share of the market as well as 

better infrastructure. Sana'a is  48 km from the new cement plent in 

Amran —̂  aggregates are abundant around the city, and road connections 

to other important urban centres are tolerable and slated to be 

improved. I f  private participation is  accepted, there is  at least one 

company in Sana'a producing ready-mix concrete that has the necessary 

land and seme of the machinery and equipment plus considerable market 

experience.

58. The main disadvantage is  water supply. Even i f  the concrete 

products plant has its  own well, the water table is  sinking so rapidly  

that steady water supply for the next ten years cannot be ensured. In 

general, salaries and wages are higher in Sana'a. Imported materials 

must be transported a l l  the way from the port at Hodeidah. The dryness 

of the a ir  (le ss  than 50 Per cent humidity) means that c r it ica l attention 

w ill have to be paid to the hardening process.

2. Hodeidah

59. A location near the B a i j i l  cement plant would have the advantage

of having cement and aggregates close to the concrete products plant. 

Water is  not as great a problem as in Suna'a, although the closer to the 

coast the sa lt ie r  the underground water becomes. The plant would be 

approximately 50 km from the port city  of Hodeidah, which is  becoming 

a booming industrial and trade centre that in time may even_ 

surpass Sana'a in economic importance.

\J There is  a gypsum quarry 10 to  15 km north west o f Sana'a (A l-E h iras ) 
to  be considered as an a lte rn a tive  location . Since th is  quarry w i l l  
supply gypsum to  Amran, a new road connecting with the e x is t in g  
Amran-Sana'a road w i l l  save 20 to  30 km between the gypsum quarry and 
Amran. At present, trucks must tra ve l from Amran to Sana'a and then 
noyth again to the gypsum quarry.
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60. Granting that limestone could he used as aggregate, the

granulometric composition of crushed stone fo " the cement plant is  

different and less rigorous than that fo r the concrete products plant, 

and additional crushing and grading equipment would he needed. Land 

and labour are more d ifficu lt  to obtain in the B a ij i l  area.

3. Amran

61. The country's largest cement plant is  being*built in Amran

to take advantage of unlimited quantities of limestone in the area and 

the proximity to the large market of Sana'a. As in the case of B a ij i l ,  

the concrete products plant would have the basic raw materials (cement 

and aggregates) close to hand and would benefit from proximity 

to a large urban centre.

62. The same disadvantages as those which apply for B a ij i l  are found in 

Amran, namely the necessity of additional investment- i.. crushing and grading 

equipment and serious d iff ic u lt ie s  in securing lane ar.i labour. For 

instance, land fo r the cement plant had to be expropriated by the 

Government, but there ara many unsettled claims that could perhaps 

eventually be solved by compensating the owners with equity shares

in the cement company.

A. Tais

63. the fact that i t  is  a smaller urban centre than either

Sana'? lali, Taiz has been developing an attractive

ecom 1 it especially fo r industry, including the construction

of indr-r estates. The road to Sana'a is  one of the best in the

TAR, and important c itie s  of Ibb and Damar l ie  along it .

Aggregates are readily available from several quarrying and crushing 

enterprises. The Government is  seeking to promote the rapid economic 

development of Taiz and the neighbouring area, taking into account 

i t 8 proximity to the border with the People's Democratic Republic of 

Yemen and the strategic port of Aden.

o-l. The main disadvantage in locating the plant in Taiz is  the

long distance from the cement plants and the port of Hodeidah as well
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as from the two largest potential markets, namely Sana'a and Hodeidah. 

The future may, however, see a third cement plant constructed at Mafrak 

near Taiz.

65. In general, and considering that both raw materials and

finished products are heavy and bulky, transport costs within the 

YAR may be the decisive factor for the location of the plant. Should 

this be the case, the Sana'a-Amran area would be the best alternative.

B. Plant Site

66. A parcel of land of around 20,000 m , of regular shape, 

preferably fla t  and with good access to a main road and power trans

mission lines is  recommended. Soil should have good characteristics 

with respect to load bearing capacity and ease of excavation. The land 

should not be susceptible to flooding, which does occasionally occur in 

certain sections of Sana'a and Taiz.

67. As already mentioned, land acquisition can be d if f ic u lt

in the YAR. I f  land is  available, prices are very high, especially  in 

the most densely populated c it ie s . In areas surrounding Sana'a, for  

instance, prices of YR 6,000 -  7»000 per Libna (44.4 m ) are considered 

normal at present. Careful consideration should also be given to the 

problem of water supply, including the d rillin g  of a water w ell. Due 

to the lack of public fa c ilit ie s , a septic tank w ill have to be bu ilt  

fo r liquid waste disposal.

68. The total investment of YR 3.1 million (US$ O.69 m illion  

equivalent) for land has been estimated based on a rate of YR 155 per 

square metre and Is considered sufficient to cover land Improvement, 

including fencing.
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V. PRODUCTION FACILITIES

A. Production Programme and Plant Capacity

6 9 . In accordance with the recommendations of the market studr, 

the plant w ill include five  production lines, the nominal capacity of 

which is  defined as the production achievable while operating one eight 

hour shift per dajj 300 days per year:

( 1) Pipe 1: Concrete pipe of small diameter (200 to 500 mm),

without reinforcement and with a capacity of 30,000 m 

per year.

(2 ) Pipe 2: Concrete pipe of large diameter (600 to 2,500 mm),

with reinforcement and a capacity of 12,000 m per year.

(3 ) Concrete poles of lengths between 10 and 1 5 m and a 

capacity of 7,000 units per year.

( 4) Cable blocks, with a capacity of 24,000 m per year.

( 5 ) Pre-fabricated f la t  concrete slabs, kerbs and forms with 

a capacity of 14-400 tons per year.

The equipment and machinery selected for the above products have a larger 

nominal capacity by 30 per cent, but, due to the necessity of changing 

moulds and adjusting the equipment fo r each product d iffe rin g  in size 

or form or both, a lower capacity has been assumed.

70. Due to the in it ia l tasks of ensuring market penetration, 

training personnel and establishing good relations with both 

suppliers and customers, it  is  assumed that production during the f ir s t ,  

second and third years of operation w ill be 60 per cent, 75 Per cent and 

CO per cent of achievable capacity respectively. Full capacity would be 

reached by the fourth year.

71. Certain sections of the plant common to a l l  production lines -  

concrete mixers and electric  cranes -  are over-dimensioned in order to
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prjvide more f le x ib i lity  and to fac ilita te  operations. In the case
q-p +v>a c onoraci 1 1 « « « .•.•« « J   ̂«__ J ; -  _ X . J ; »̂X*_ _ _ x
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formulations for each product. In the case of the la tter, the trans

portation of unhardent! products to curing areas may present d ifficu lt ie s  

when a l l  lines are working at the same time.

72. At this stage the computation of annual production has

been prepared in global form only. Since the average specific gravity
2

of the concrete is  around 2.5 tons/m” , total production would be:

Year 4: 24,000 

Year 3: 90 per 

Year 2: 75 per 

Year 1: 60 per

”3
nr x 2.5 tons/m 

cent of year 4 

cent of year 4 

cent of year 4

= 60,000 tons 

= 54,000 tens 

= 45,000 tons 

= 36,000 tons

( f u l l  capacity)

B. Production Processes

73. The technology involved in the manufacture of concrete products

is rather simple. The most c r it ic a l points «ire the preparation of the 

concrete mixtures and the hardening of the semi-finished products. Care

fu l control must be exercised over the quality of the raw materials, the 

exact formulation of the concrete mixtures and the conditions (humidity, 

temperature) in which hardening occurs. Quality control procedures must 

comply with DIN, ASTM, ISO or equivalent standards fo r the different 

products.-^ Machinery and equipment should be designed to comply with 

these standards, as is  the case of those included in the present pre- 

fea s ib ilj v study.

74- Due to the scarcity of labour and especially  of skilled

workers, various sections of the plant must be mechanized and/or equipped 

with automatic controls to an extent that is  in line with the re latively  

small capacity of the various production lines.

75. The production processes for the various sections can be 

described b rie fly  as follows:

1. Concrete Mixtures

7 6 . Aggregates (sand and crushed stone graded to s iz e ) are stored

V  The YAR has no standards o f it3  own.

he
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in separate bins (o r  bays) from which the necessary amounts are measured 

car2 fu l ly  with an automatic scale and transferred  to  the concrete mixer. 

Cement from the s ilo s  is  added in the same way. Water is  introduced 

through a dosi’nfr device. The ingred ients are mixed thoroughly in the 

machine. Chemical accelerators that reduce hardening time may also 

be used. The concrete is  transported by b e lt  conveyors from the 

mixer to the production lin e s .

2. Concrete Pipe and Cable Blocks

77» Concrete with the desired sp ec ifica tion s  is  poured in to

moulds mounted around the v ib ra tin g  core o f  the pipe machine. I f  

reinforcement is  ind icated , the reinforcement cage is  put between the 

external mould and the core. The v ib ra tion  ensures that a l l  the spaces 

between mould and core are f i l l e d  with concrete. When the mould is  fu l l ,  

another mould attached to  a press produces the desired shape fo r  the 

connecting end in the upper part o f the p ipe.

78. The pipe inside the mould and mounted on a wooden p a lle t  is

removed from the machine by means o f  an e le c t r ic  crane which transports 

the piece to  the curing area, in which most o f the hardening takes 

p lace. The outer mould is  removed and cleaned thoroughly before being 

returned to  the machine. Water is  sprayed over the pipe during the 

hardening period, which may take e ith e r  a few hours or up to  two days, 

depending on the formulation o f  the concrete and thickness o f the p ipe.

79» A fte r  inspection , the pipe is  transported with a l i f t  truck

to  the storage area, where hardening is  completed w ithin seven to  ten 

days, a fte r  which i t  is  ready fo r  use. Some water-spraying may be 

necessary during th is  period i f  the ambient temperature is  too high 

and/or r e la t iv e  humidity too low.

80. The oroduction o f  cable blocks en ta ils  a sim ilar process,

but the machine is  equipped with several cores which need not, as in 

the case o f p ipe, be c y lin d r ica l, but which may have square, rectangular 

or oblong sections.
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3. Concrete Poles and P re-fabrica ted  Slabs and Kerbs

81. The re in fo rc in g  bars with th e ir  attachments and supports are

placed inside the moulds, which are then secured on a v ib ra t in g  ta b le .

The concrete mixture is  in jec ted  in to  the moulds u n til f u l l .  Any 

add itional p ro f i le  on the upper side o f  the concrete can be pressed before 

a crane takes the p ieces to  the demoulding and curing section . The res t 

o f  the process is  s im ila r to  that fo r  p ipes.

4. Reinforcement Cages

82. The plant w i l l  be equipped w ith a workshop to  prepare a l l  the

necessary reinforcements from s te e l rods and/or w ire . Two automatic 

machines, one fo r  small and one fo r  la rge  cages, w i l l  produce the s tee l

assemblies in  the desired  dimensions. The cages w i l l  then be trans

ported to  the production lin es , as needed.

C- Machinery and Equipment

83. The following machinery and equipment are proposed for the

manufacture of the selected concrete products. The prices are based 

on quotations received in early 1981 from ten manufacturers in six  

different European countries. Transport costs to the YAR site were 

estimated at approximately 15 per cent of the fob prices.

YR «000 US< *000 Equivalent

(1 ) Plant fo r  small diameter
T200 to  500 mm) pipe (P ipe  1)

Complete with a l l  accessories and

automatic controls 950.0

Moulds and couplings 350.0

Installation 150.0

Foundations 216.7

Transport 195.0

1,861,7Total: 413.7



TJSS ’ 000 Emi i vTP. '000 »000 Equivalent

Plant fo r  large diameter 
(.600 to  2,500 mm) oipe (P ipe 2)

Complete with a l l  accessories and

automatic controls 733.3

Moulds and couplings 3,100.0

In s ta lla t io n 150.C

Foundations 283.4

Transport 575.0

T o ta l: 4,841.7 1,075.9

Plant fo r  poles

Complete with accessories, 

automatic con tro ls and

various moulds 350.0

In s ta lla t io n 5 0 .0

Foundations 33.3

Transport 5 0 .0

T o ta l: 483.3 107.4

Plant fo r  cable blocks

Complete with accessories,

automatic con tro ls, including 

high frequency v ib ra tion  system 636.7

Moulds and couplings 233.3

In s ta lla t io n 133.3

Foundations 266.7

Transport 133.3

T o ta l: 1,403.3 311.9
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TR »000 TJSi *000 Equivalent

( 5) Plant for pre-fabricated slabs 
and kerbs

( 6)

Complete with vibration tables,

conveyors, transport of excess

material, etc. 840.0

Moulds and accessories 1 , 300.0

Foundations and ra ils 350.0

Installation 150.0

Transport 321.

Total: 2,961.7

Two concrete mixing plants

Complete with conveyor belts,

water dosing apparatus, automatic

scale and controls 933.3

4 cement silos 533.3

Construction of aggregate bins 633.3

Foundations 333.4

Installation 150.0

Transport 200.0

Total: 2,783.3

658.2

6 1 8 . 5

( 7 ) Sand washing plant

Complete, including conveyor belts 266.7

Settling basin for 100 m̂  of water,

pumps, mud-tran and belt conveyors 316.7

Installation 33.3

Transport 50.0

Total: 666.7 1 4 8 .1
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Plant for reinforcing cages 

1 machine for small reinforcing

YR *000 ttc*  »000 Equivalent

cages

1 machine for large reinforcing

700.0

cages 1,266.7

Installation 100.0

Transport 295.0

Total: 2,361.7 524.8

Two electric  cranes (20 tons)

Complete, including installation 3,000.0

Railing 166.7

Mobile roof 200.0

Transport 300.0

Total: 3,666.7 814.8

Total machinery and equipment: 21,030.1 4,673.4

84. Of the total investment for machinery and equipment, the 

equivalent of US! 4.3 million (92 per cent) w ill he needed in foreign  

currency. The remainder would be spent in local currency for  

foundations, part of the installation costs and internal transport

to the plant s ite . A ll the machinery and equipment, with the exception 

of the plant fo r reinforcing cages, w ill be in the open and w ill not 

require additional construction.

85. The cost estimates make no provision for customs duties on 

imported plant and machinery, as the project is  expected to receive 

approved investment status. Confirmatory opinions on duty exemption 

were given by several YAR Government o ff ic ia ls .
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D. Auxiliary  In sta ll aMr>r»B

86. The fo llow in g  au x ilia ry  in s ta lla t io n s  w i l l  he needed to

' mplement the machinery and equipment:

YR ’000

1 w a te r-v e il, including put-ping stationA
and elevated reservoir o f 300 m2 vith  
automatic leve l control 900.0

1 transformer, 1,000 kVA, including
distribution panel and automatic
controls 306.7

1 d ie se l station, including hand pump
and underground tank 50.0

Equipment and tools fo r workshops,
including welding machine, small
lathe, crane, d r i l l s ,  etc. 90.0

Laboratory and testing equipment,
including concrete testing machine 1»5«0

Total auxiliary  in sta llations: 1.3gl^7

US$ ,000 
Equivalent

200.0

68.1

11.1

20.0

10.0

The en tire  investment fo r  au x ilia ry  in s ta lla t io n s  w i l l  requ ire fo re ign  

currency.

E. Vehicles

8 7 . A l l  veh ic les  fo r  transporting work in process and fin ished

products inside and outside the plant w i l l  be equipned with d iese l 

motors, d ie se l being a cheaper fu e l in the YAR than e ith e r  gasoline 

or e le c t r ic i t y .

Requirements are: YR *000 US$ «000 Equivalent

4 l i f t  trucks, with net capacity

2 tons @YR 1^7,000 630.0 1/10.0
? sick-up truoVp, v;i.th net capacity

one ton ^YR 5/1|000 10 8 .0 2 4 .0

Tota1 vehicles 718.0 164.0
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O O mi_ .  - _ _ _L     _L 1 -L.    L  * _ 1 _ - - . ' I T  "U _ J _ T _ * _______ J
v j u .  i i i t ;  [ > r u j c u t  c v s o i .u n c &  n i c t u  i  ctw n i d o c r i c i i a  h i  l  t, u c  u c u v c i r u

by suopliers* trucks and that customers w i l l  make th e ir  own arrangements 

to  transport the concrete products from plant to  construct! or. s ite s , 

as is  the customary arrangement between the suppliers o f construction 

m aterials and bu ild ing contractors. A lte rn a tive ly , transportation  mi^ht 

be sub-contracted with loca l firm s or in d iv idua ls . In  any case, the 

price o f  raw m aterials used in  the p ro ject include transportation  costs, 

and s e ll in g  prices are net o f transportation  costs.

8 9 . The cement s ilo s  are portable and can be mounted on a truck

platform .

F. Buljdlnas and Constructtor.

90. Examples o f current construction costs in  the YAR sire:

Unit YR

Concrete bu ild ings
2

m 1,200

Concrete pavement
2

m 168

S tee l roo fin g
2

m 200

Ready-mix concrete m̂ 700

91. The fo llow in g  construction w i l l  be needed fo r  the concrete 

products p lant:

O ffic e  Building

92. The o f f ic e  bu ild ing w i l l  be b u ilt  o f concrete with a to ta l
2

area o f  550 m , including o f f ic e  space fo r  the general manager, pro

duction manager and s ix  accounting, adm inistrative and c le r ic a l  s ta f f .

A canteen, showroom, f i r s t  aid c l in ic  and meeting room are a lso included.

Personnel and Services Building

93. This bu ild ing w i l l  also be o f concrete and w i l l  have a to ta l
2

area o f 300 m , including a locker room fo r  around 40 workers, a 

laboratory, the water pumping station  and the transformer sta tion .
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94. Two adjacent buildings, bu ilt o f concrete and with a to ta l
2 2 area o f 500 m , w ill be needed. The larger building (300 m ) w ill  be

used as a warehouse, and the other w ill  accomodate a workshop for

e le c tr ic a l and mechanical repairs and maintenance.

Guard House

95* A concrete house o f about 50 m , including l iv in g  quarter?,

w i l l  be b u ilt  fo r  the watchman.

Concrete Paved Areas

2
9 6 . A surface o f 1,380 m w i l l  be paved with concrete, including

space fo r  a storage area, the reinforcement p lant, the garage and the gas 

station .

Steel-Roofed Areas

2
97- A to ta l area o f  1,620 m w i l l  be covered with corrugated s tee l

p la te  (ga lvan ized  iron ) to  protect the reinforcement p lant, the garage 

and part o f the fin ished  products storage area.

Fencing

9 8 . Since the plant s ite  has not yet been se lected , fencing is  

included in the land investment.

Summary o f  Buildings and Construction

99. The to ta l investment in  bu ild ings and construction is  needed 

in  loca l currency, as o v e r lea f:
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Concrete Concrete Steel 

Buildings Paved Areas Roofs
2 _2 _2

Production (foundations included 
in machinery costs)

O ffice 550 

Personnel and Services 300 

Guard House 50 

Workshop 200 

Warehouse 300

Reinforcements Plant 

Curing Area

500 500 

660

Storing Area 

Garage

Gas Station _____

Total: 1.1*00

YR '000 1,600

US$ '000 equivalent 373-3

900

200 200

___20 20 .
1,380 1,620

232 321»

51.6 72.0

Total
Cost

2,236

1*96.9

Plant Layout

100. The recommended plant layout is  shown in Annex 13, while

Annexes 14 through 19 contain diagrams o f the major items o f  machinery 

and equipment.

G. Other Assets

101. Prelim inary expenses included in  the cap ita l expenditure

budget amount to  YR 2,275,000 (US$ 505,556 equ iva len t) and are as 

fo llow s :

Pre-investment Costs

102. Pre-investment expenses foreseen amount to  YR 225,000 fo r  

company formation, preparation o f design sp ec ifica tion s , and procurement 

o f plant through in terna tion a l com petitive bidding.

Pre-production Costs

103. Pre-production costs are estimated at YR 800,000 to  cover 

management, adm in istrative, tra v e l and other expenses during the con

struction period.
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Training

104. YR 350,000 is  allocated to the training programme which in

cludes two expatriate instructors (a  production engineer and a 

qualified  mechanic) fo r four months each. Together with representatives 

of the machinery suppliers, they w ill be responsible for training local 

counterparts, for establishing production, quality control and maintenance 

procedures, and fo r plant commissioning. There is  also provision fo r  

further training and the acquisition of expertise, including 

expatriate sta ff, after the start of operations. This is  included

in the annual administration, know-how and contingencies budget of 

YR 1.04 million in the f i r s t  year of operation, ris ing  to TR 1.56 m illion  

from the fourth year onward.

Interest during Construction

105. The YR 24.3 million loan is  drawn at intervals from the 

fourth month of construction onwards, incurring interest at 10 per cent 

per annum. Interest payable amounting to YR 900*000 at the end of the 

twelve month period is  capitalized and included under Other Assets.
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vi. MAàKmjat

labour

106. It  is  estimated that at least one million Yemenis have emi

grated to neighbouring Saudi Arabia in search of jobs, and this has 

created a tight labour market. The labour shortage prevalent in the 

YAR results in high wages. Although the problem of labour 

shortage is  more noticeable fo r sk illed  workers, i t  also affects the 

supply o f  non-ski lied  workers. Fbr this reason, the concrete products 

plant has been designed to operate with a minimum o f workers. Ihe fu l l  

labour force w il l  be u tilized  from the f i r s t  year o f operation, in  order 

to allow  fo r training and fo r lower productivity during the f i r s t  three 

years. Prom the fourth year onward, however, labour productivity and 

plant capacity u tilization  should reach normal levels and there should 

be no need to employ more workers. Manpower for the different sections 

o f the plant is  indicated in the following table:

Skilled
Semi

sk illed
Ron-

sk illed lb ta l

Rein fb re ament plant 1 2 1 4
Concrete mixers 2 - - 2

Pipe plant 1 3 8 12

Poles plant 1 3 6 10

Plat products plant 1 2 6 9
— — — —

Total 6 10 21 37

The YAR does not have a  social security system. Workers receive their

wages per day worked. The project assumes that each worker w ill  receive 

an annual salary equivalent to 300 days o f  work (25 working days per 

month).

106. The wages assumed for the computation o f labour costs are

those prevalent in Sana’a, which may be higher than in other parts o f the 

country, i . e .  YR 240, 120 and "JO per day for sk illed , sem i-skilled and 

non-8killed workers respectively.
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ESTIMATED .cAGB

IB
Per Day

86» Per Worker
Total per Tear 

TR U5> Bmivalent
Skilled (Machine 
Operators) 6 240 432,000 96,000
Semi-skilled
(Operator
Assistants) 10 120 360,000 80,000
Ron-skilled  
(Workers) 21 70 441,000 98,000

Sut-totftl 

Surcharge (lC 'r'l/
37 1 , 233,000

123,300

274,000
27,400

Total 37 1,356,300 301,400
8B B C S S3

Anrnal Waees hr Product Line ^

TR

Skilled Semi-skilled Don-skilled fe ta l

Pipe 1 31,680 28,512 3 6 ,;* ) 97,152
Pipe 2 235,224 193,644 234,927 663,795
Poles 58,608 48,312 58,674 165,594
Cable Blocks 31,680 28,512 36,960 97,152
Slabs, Kerbs, vfcc. 118,008 97,020 117,579 332,607

'fetal 475,200 396,000 485,100 1,356,300

1J  In the TAR there are neither social security nor fringe "benefits nor 
bonuses. The 10 per cent surcharge is  for vacation and other amenities.

2/ Sane percentages as sa laries, with the exception o f 1 sk illed ,
2 seed.-skilied and 1 non-ekilled workers belonging to the reinforcement 
shop, Where wages are prorated 57 per cent fo r large diameter pipe,
14 per cent for poles and 29 per cent for slabs, kerbs, etc.
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108. As in the case o f labour, qualified  personnel are d iff ic u lt

to find and retain, even when paid high salaries as an incentive.

A total of 14 persons w il l  be required for the concrete products plant, 

as indicated in the following:

General manager 1
Production manager 1

Sales clerkB 2

Accountants 2
Administrative clerks 

and secretaries 3

Laboratory assistants 2
Hechanic 1

Electrician 1
Watchman 1

Total 14

Salaries are the same those prevailing in Sana'a. I t  may be more d ifficu lt  to 

find qualified  personnel in locations such as Amran and B a i j i l ,  where higher 

salaries would probably have to be paid sis an incentive.

ESTIMATED SALARIES

General Manager

No.

1
Production Manager 1

Clerks (sa les) 2
ClerkB (accountants and 

administration) 5
Clerks (laboratory) 2

Technician (mechanic) 1
Technician (e le c tr ic a l) 1

Watchman 1
Sub-total ! 14
Surcharge ( 10$> ) - '

Total 14

Total per Year
Per Month 

Per Bnployee YR US$ Equivalent

10,000 120,000 26,667

10,000 120,000 26,667

4,500 108,000 24,000

4,400 264,000 58,667

4,500 108,000 24,000

6,000 72,000 16,000
6,000 72,000 16,000

3,000 36,000
900,000

8,000
200,000

90,000 20,000

990,000 220,000

1J In YAR there are neither ôooial security nor fringe benefits nor bonuses. 
The 10 per cent surcharge is  for vacation and other amenities.
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ESTIMATED SALARIES

Annual Salaries by Produc' Line

YR Î
Pipe 1 79,200 8

Pipe 2 475,200 48
Poles 118,800 12

Cable blocks 79,200 8

Pre-fabricated Pieces 237,600 24

990,000 100

Apart from the provision o f YR 350,000 fo r train ing costs in  the capital 

expenditure estimate, there is  an allocation in  the operating costs 

for administration, know-how and contingencies o f  YR 1.04 m illion  

in the f ir s t  year o f  operation ris ing  to YR 1.56 m illion in  the 

fourth and following years. Part o f th is is  intended to cover 

farther training o f personnel and the acquisition o f  know-how, 

including expartriate s ta f f .

V II. PROJECT mPLBOHTATION

109' Judging by the interest shown during the fie ld  mission in the

YAR, this study envisages that hoth Government development institutions 

and private sector investors w il l  he interested in undertaking the project, 

perhaps jo in tly . In view o f the scarcity o f  expertise in the YAR to plan 

and supervise the construction o f a large manufacturing fa c ility , the pro

curement o f the factory on a turn-key basis and/or the employment o f 

engineering consultants may he desirable. Estimates for individual 

sections o f the plant are included to enable separate product costing.

Ihe capital costs include design, procurement and supervision o f 

construction o f the factory as i t  wmld be undertaken by a turn-key supplier.
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Alternatively, engineering consultants could be employed to plan, 

design and execute the construction o f the factory on behalf o f the company 

i f  i t  had one or more major shareholders with adequate administrative 

experience. Hiis would largely depend on the inclusion o f a Government 

development institution or an experienced private sector group among the 

major investors. The capital expenditure estimate, including the plant 

quotations and more than 25 per cent price escalation and contingency 

elements, should be sufficient to cover this alternative.

International competitive bidding

110. In view o f the need for external long-term financing, the 

negotiation o f  a contract to prepare the fin a l design o f the project 

and to build the plant should be carried out through international 

competitive bidding, following the guidelines set out by and under the 

supervision o f the financing agencies. Technical assistance may be required 

for the preparation o f terms o f  reference and tender documents and for the 

processing and selection o f bids.

Construction o f the plant

111. Pinal selection o f  the plant s ite  and land acquisition wauld be 

made following the re conn endat ions o f  the contractor or consultant. The 

physical construction o f the plant would be re lative ly  simple because most 

o f the installations w il l  be in  the open a ir  and hence require only services 

and foundations. Simple constructions could be sub-contracted to

local firms. The c r it ic a l elements are the financial plan and the placing 

o f orders for machinery and equipment with due anticipation.

Training, production t r ia ls  and start-up

112. Training o f executives, key workers and technicians most be 

undertaken during the construction period, so that they are able to 

participate in production t r ia ls  and start-up operations. Hie advantage o f  

having a turn-key contract is  that the training o f  personnel, the start-up  

and the running o f operations during the f ir s t  four to s ix  months ffells 

under the responsibility o f  the contractor, lhe expatriate experts provided
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ty the contractor would also exercise the necessary control. The gradual 

"build-up o f production capacity from 60 per cent to 100 per cent in four 

years trou Id "be sufficient to complete the train ing o f  workers, to develop 

markets and distribution channels, and to establish an e ffic ien t system o f  

production programing.

. I. FINANCIAL EVALUATION

Capital Costs

113* A contingency allowance o f 10 per cent and price escalation

o f 12*5 per cent are applied to the unit fixed asset costs, listed  in  

chapter V, to arrive at the estimated investment costs. These are shown 

in the Capital Investment Cost Estimate at Annex 4, which also summarizes the 

Working Capital Estimated, shown at Annex 5* The tota l investment cost 

is  estimated at YR 40*5 m illion, as follows:

Capital Cost Summary

Cost in c l. 
Contingencies 
and Escalation 
TR'000

USI *000 
Equivalent

Fixed Assets 34,908 7,757

Other (intangible) Assets 2,275 506
Tbtal Fixed Investment 37,103 872^3

Working Capital 3,317 737
Tbtal Investment Cost 40,500 9,000

Operating Costs

114* The main raw materials 

are, at fu l l  production:

and other inputs and their unit
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Raw Materials and Other Inputs

Cement

Sand and aggregated 

Reinforcing steel (imported)

Tar rope (imported)

Water, from factory "borehole 

Electricity  (31 kHh/ton o f concrete) 

Diesel fuel

Annual
Quantity

8,750 tons

32,500 m3

1,500 m3
60.000 m

90.000 m3
1,920 m

48.000 litre s

Unit
Price in YR 

604/ton 

100/m3 
2, 700/ton

0.83/m

1 .0/kWh

0.9/ lit re

115* Wages and sa laries, as estimated in Chapter VI, amount to YR

1,356,000 and YR 990,000 respectively.

116. The provision fo r administration, know-how and contingencies

is  YR 1,599,000, including an allowance for training, and acquisition  

o f foreign expertise.

117. Maintenance, repair and spare parts expenditure has "been estimated

as a percentage o f  the in it ia l  investment:

Maintenance and Repair

Buildings

Machinery and equipment-^

i  Of
Investment

1

YR'000 
Year 4

22

3 347

Concrete plant 3 83

Sand Washing plant 3 20

Reinforcement plant 3 71
Electric cranes 3 110

Auxiliary installations 3 42

Vehicles 5 37
Contingencies, escalation 3 223

Average/Total % 955
■ ■ ■

1/ Machinery and equipment for the five  product lines
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118. Insurance premia are calculated applying the following

rates to the in it ia l  investment:

Insurance

$ o f YRrOOO
Investment Year 4

Buildings 1 22

Machinery and equipment 3 634
Auxiliary installations 2 28

Vehicles 3 22

Contingencies, escalation 3 223

Average/lbtal 2.4$ 929

The insurance and also the maintenance and repair provisions are allocated  

to each o f the fiv e  product lines according to the u tilization  o f fixed  

assets.

119* Operating costs are shown in  some detail at Annex 6, and are

summarized below, in total and by product at fu l l  production:

Annual Operating Costs in  Year

(YR)

Net Output

Small
Pipe

large
Pipe

Tons

Operating Costs

4,800 28,000

Raw materials, 
power and fuel

953 8,539

Wages and salaries 176 1,139
Administration, 
training, etc.

156 764

Maintenance and 
repairs and insurance

187 923

Total (before 1,472 11,365
depreciation and 
interest)

saa** saseaB

YR/ton 307 406

4 at Full Production

Po les
Cable
Blochs

Kerbs,
Slabs
etc. Ite ta l

7,200 4,800 14,400 60,000

2,083 913 2,775 15,263

285 17 6 570 2,346

156 140 343 1,559

189 169 414 1,882

2,713
mm» mm

1,398 4,102
a sa sa a

21,050
BSBSsB

377 291 285 351
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Sales Xauûine

120. The proposed sales prices take into consideration the local

market prices o f  asbestos-cement pipes (other products are not yet 

available, apart from txiilding blocks, low quality pipe, e t c .) ,  comparative 

prices in Austria, and the estimated production costs o f  the project in  

1981/82.

Annual Sales Values Product

Prom Year 4 onward at fu l l  production

YR/ton Ttans YR,000

Pipe, small d ia. 46O 4,800 2,208
Pipe, large dia. 64O 28,800 18,432

Poles 560 7,200 4,032

Cable blocks 440 4,800 2,112

Slabs, kerbs, etc. 400 14,400 5,760

Average/ibtal 542 60,000 32,544

Projected Income Statement

121. The foregoing operating costs and sales values are summarized 

over 15 years o f  operation at Annex 8. A fter allowing fo r the necessary 

increases in raw materials and finished inventories, and in accounts 

receivable less accounts payable, the operating cash flow is  shown year 

ty year at line 10.

122. Hie Projected Income Statement also records the p ro fita b ility  

o f the project year ty year from line 11 onward, based on the financial 

plan which is  explained in  chapter X.

Assumptions

123. The main assumptions relating to the financial projections 

are stated at Annex 7»
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Internal Rate of ile turn

124. The internal rate o f  return o f the project is  calculated at 

Annex 11, "based on the estimated in it ia l  capital expenditure plus 

replacement expenditures in years 6 and i2 and cash flow over the f ir s t  

fifteen  years o f  operation. The resulting rate o f  return is  18.8 per cent. 

The pay hack period fo r the tota l in it ia l  capital expenditure is  a l i t t le  

over five years.

Sensitivity Analysis

125. The sensitiv ity  analysis at Annex 12 showB the effect on the 

financial rate of return of changing the price and other parameters of the 

project. So a j to conform with other capital intensive projects, the internal 

rate of return is  calculated over 15 years. The 18.8 per cent rate of return 

is ,  however, not severely eroded over a shorter period and is  16.6 per cent 

over ten years. The return is  sensitive to production and sales volume, a 

drop of only 10 per cent below budget reducing the return to 15.7 per cent.

At 20 per cent below budget, the return is  12.3 per cent. Continuation o f  

production at 75 Per cent o f capacity, instead o f r is in g  to 90 per cent 

in year 3 anl 100 per cent from year 4 onward, brings the rate down to 

12.5 per cent. Over h a lf  o f the sales value is  contributed ly  the 

reinforced pipe production, which, i f  reduced ly  h a lf, would have a serious 

effect on v ia b ility , with a rate o f return o f only 9.0 per cent. Changes 

in raw material, power and personnel costs are less significant but a 

change o f -  10 per cent in the sales price affects the return ly  over 

5 per cent.
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IX. ECONOMIC BENEFITS

126. These products are not yet made in the country, and the

economic cost o f importing such heavy, bulky items or substitu ting 

other construction materials appears to be equivalent to or grea

te r  than the cost o f lo ca l production. Without these construction 

m ateria ls, the road, sewerage, e le c t r ic i t y  and other in frastru ctu re pro

je c ts  could be severely  constrained.

127. Benefits to the economy resu ltin g  from the p ro jec t include:

(1 ) Use o f domestic resources. Raw m ateria ls and energy to a value 

o f about YR 11.2 m illion  w i l l  be consumed annually, and wage 

and salary payments w i l l  be about YR 2 m illio n .

(2 ) Production o f basic construction m ateria ls w i l l  be expanded * •

to include h igh-quality  concrete products which w i l l  improve 

the country's in frastructure and liv in g  standards.

(3) Reduction o f imports o f asbestos-cement p ipe, now between

YR 10 and YR 15 m illion  a year, and o f wooden po les, currently  

about YR 2 m illion  a year.

(4) Reduction o f public works co s ts , as the plant w i l l  supply 

products which are bulky and expensive to import and which

are more durable and requ ire less  maintenance than the substitu te 

m ateria ls ava ilab le  lo c a lly .

•

(5) Propagation o f technology. The experience and expertise  gained 

in tne operation o f th is  f i r s t  mechanized concrete prooucts 

plant w i l l  further the development o f th is  industry in the 

YAR. I t  w i l l  enable the M inistry o f Public Works and the 

construction sector as a whole to b en e fit from a greater range 

and improved spec ifica tion s  o f concrete products.
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128. The foreign exchange benefits deriving from the project

cannot br calculated with accuracy because similar or substitute materials 

are not imported.

X. RETURN ON INVESTMENT

12Q. The foregoing financial evaluation, which is  independent of

the financial plan, is  indicative of the combined return which w ill be 

available, before tax, to the shareholders and to the providers of loan 

finance. The favourable terms on which loans are available for suitable 

projects from equipment suppliers and International agencies can

have an additional favourable impact on the return to the shareholders.

130. I t  is  recommended that 40 per cent of the total investment

(YR 40.5 million or US! 9«0 million equivalent) should be in equity 

and the balance in long-term loans. Thus the equity is  YR 16.2 million 

and loans amount to YR 24.3 m illion. The loans are expected to be In foreign  

currency, equivalent to US! 5*4 m illion. This would cover most of the 

direct ioreign exchange costs of the project, leaving a balance of 

about US$ 1.1 million to be provided by foreign shareholders (32 per 

cent of the share cap ita l), or alternatively from o ff ic ia l sources.

The estimated project costs and the proposed financial plain are as follows:

Estimated Local and Foreign Currency Costs

Estimated

Total
YR

Cost
•000

Local Currency 
YR '000

Foreign Currency 
YR *000

Fixed Investment 37,183 100$ 9,270 25$ 27,913 75$
Working Capital 3,317 100$ 1,778 54$ 1,539 46$

Total 40,500 100$ 11,048 27$ 29,452 73$

Total US! *000 
equivalent

9,000
sasas

2,445 6,545
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Financial Plan

Total Finance Local. Currency Foreign Currency
YR *000 YR *000 YR •000

Equity 40$ 16,200 11,048 68$ 5,152 32$

Long-term Loans 60$ 24,300 - - 24,300 100$

Total YR *000 100$ 40,500 11,048 27$ 29,452 73$

Total US$ *000 9,000 2,445 6,545
equivalent

131. For this project the foreign currency loans are assumed to 

bear interest at 10 per cent per annum, with repayment amortized over 

eight years following a two year grace period. Interest charges and 

repayments of principal are detailed below:

Amortization Schedule 
(YR '000)

Year Outstanding
Balance

Interest-^/ Repayments of 
Principal

Total
Instalment

0 24,300 900 900

1 24,300 2,430 2,430

2 22,175 2,430 2,125 4,555

3 19,838 2,218 2,337 4,555

4 17,267 1,984 2,571 4,555

5 14,439 1,727 2,828 4,555

6 11,328 1,444 3,111 4,555

7 7,906 1,133 3,422 4,555

8 4,14? 791 3,764 4,555

9 « 414 4,142 4,555

2/ A lloca tion  o f in teres t charges fo r  the purpose o f  determining the 
p r o f i t a b i l i t y  o f ind iv idual product lin es  is ,  as with depreciation  
in accordance with the cost o f fix ed  assets employed, i . e .  10 per 
cent, 40 per cent, 10 per cent, 9 per cent, and 22 per cent fo r  the
respective product lines.
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13?. The Projected Income Statement, Annex 8, summarizes the

operating p ro fits  during the f ir s t  fifteen  years o f operation (L ine i i ) *  

Deoreciation and amortization, and interest charges in accordance with 

the above schedule, are deducted to arrive at p rofit before tax . Tax 

is  assessed from year six onwards (payable in the following year) to  

arrive at p ro fit a fter tax. The amount available for dividends (L ine 18) 

is  determined after nroviding sufficient working capital. The Pro jected  

Balance Sheet and Projected Statement of Source and Application of Funds 

are at Annexes 9 and 10 respectively.

133. With exemption from profits tax during the f i r s t  five years

o f operation (Law No. 12 of 1970), dividends on the YR 16.2 million  

share capital would be payable in the following percentages:

Year

3 25

4 37

5 43

6 - 1 0 29

11 -  15 43

134. The estimated return on shareholders' equity over the years

after tax and interest have been paid is as follows:

Year Profit after Tax 
(YR '000)

Average Share
holders' Equity 

(YR '000)

%
return

1 (318) 16,041 -

2 1,844 16,804 11.0

3 4,403 17,928 24.6

4 6,140 18,199 33.7

5 6,397 17,968 35.6

6 3,940 17,136 23.0

7 4,213 16,562 25.4

8 4,435 16,687 26.6

9 4,680 17,174 27.3

10 4,900 16,847 29.1

11 -  15 6,910 16,200 42.6
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YAR: CONCRETE PRODUCTS PLANT 

COUNTRY BATA

AM*
195,000 *q. km.

POPULATION DP5ITT (1979)

5.8 m illio n  (end 1979) 50 pmr M - km.
Hate o f  Crovth: 2.9 percent

POPULATION CHARACTERISTICS (1978)

Crude b ir th  ra te  (per 1,000) *•
Crude death ra te  (per 1,000) 55

ACCESS TO SAFE MATE» (1977)

Occupied dwelling* without
aefe water ( I )  ^

KimUTlOW (1977)

Caloric Intake a* percent
o f  requirement* 91

fe r  capita protein  Intake
(grema/day) 68

HEALTH (1978/79)

Population per Phyelclan 12.510
Population per h oep lta l bed 2,065

ACCESS TO ELECTRICITE (1977)

2 o f  nrbaa population 57

EDUCATION (1977)

Adult l i t e r a c y  rate percent 13
Primary achool enrollment percent H

CMP POt CAPITA m 1977/7» : t  *10- f

NATIONAL ACCOUNTS (USÎ Min) 
(197*/79 P r ic e * )

CMP at Market Prlcea 
CDF at Market P rice*
Croaa Doñearle Inweatment* 
Croa* National Saving* 
Export* o f CHPS 
Import* o f CUTS

ANNUAL KATE Of CTCWTB 
(C oû tan t p r ic e * ) 

1978/79 2/ r t 73-79

5,810 13
2.800 10

900 33
524 27
107 10

1.490 28

COVERHHEKT FINANCE (TRI* Min)
Z o f CMP

1975/76 1976/77 1977/78 1978/79 1978/79

Current Revenue 60S 1.293 1,985 2.188 13
Current Expenditure 617 841 1.250 1.840 11
Current Deflelt/Surplu* -12 452 735 348 2

Capital Exnemdlture 361 603 1.167 2.670 i6

External Aaalatance, Bet 635 606 697 1.904 i l

H0NET CREDIT AND PRICES

Honey Supply 2.509 4,370 6,205. 7.583

Bank Credit to Covt. Sector, net -407 -939 -990 -60f
Bank Credit to Non-Covt. Sector 566 1.474 1.555 2,199

Percentage*

Annual Percentage Increa** In: 
Money Supply 
C o n fa t i Price Index

120 74 42 22
17 24 19 52

1/ ca lcú late* by the World Bank Atlaa comverdea tache!que.
~  A ll other conversión* te do lie ra  la  th l*  tabla are at the averaga exchange rete

p reva llln g  durlng the perlod enverad.

7/ Tentative World tank eatía*tea
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YAR: CONCRETE PRODUCTS PLANT 
COUNTRY DATA

BALANCE OF PAYMENTS (US$ M in)

1972/73 1975/76 1976/77 1977/78 1978/79

Exports of Goods, fob 7 12 19 7 3
Imports of Goods, cif 120 382 730 906 -1,405
Trade Balance -113 -370 -711 -899 -1,402

Non Factor Services, Net -11 21 -10 -21 19

Factor Income, Net 105 47» 896 1,160 1,007
Uorkers' Remittances, Net (102) (457) (842) (1,090) (898)
Investment Income, Net Î3) (22) (54) (70) (109)

Balance on Current Account -19 130 175 240 -376

M 4 LT Capital, Net 22 153 146 165 435
Official Grants, Net 14 114 104 103 312
Official Loans, Net 8 39 42 62 123

Disbursements (12) (42) (46) (68) (133)
Repayments (-4) (-3) (-4) (-6) (-10)

Other Capital (Including
errors and omissions), Net 25 -11 133 -32 144

Increase in Reserves (-) -28 -272 -454 -373 -203

Gross Reserves (end FY) 65 520 974 1,347 1,550

MERCHANDISE EXPORTS 
(Average 1976/77-1978/79)

EXTERNAL PUBLIC DEBT. JUNE 30. 1979

US$ Min.
X

Total Commitments 
Of which Disbursed

1,075
543

Cotton 4 Cotton Products 
Coffee
Bides 6 Skins 
Biscuits 6 Confectionary 
All other Conoditles

2
5
16
20
57

100

DEBT SERVICE RATIO FOR 1978/79 ; 1.7Z 1 /

2/ Include* workers' remittances.

Source: World Bank Report No. -  YAR, October ? ), 1^80
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YAH: CONCRETE PRODUCTS PLANT 

MAP OF TOE YETEN ARAB REPUBLIC

The boundaries shown on map 
do not imply o f f i c i a l  endorsement 
or acceptance by the United Nations,
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YAR - Cenerete Products Plant

Market Data - Austria^

Concrete Pipe Diameter kg/inetre YR/metre^
2 /Y R /tan -'

itm

Standard, nen-reinfarced 200 58 17 300
250 79 21 270
300 115 25 220
350 140 31 230
400 195 39 200
500 270 55 210
600 350 75 220
800 640 108 170

1,000 1,040 175 170

Eccentric, ncn-reinforced 1,000 1,660 330 200
1,200 2,140 490 230
1,500 3,300 670 200

Standard, reinforced 600 550 305 560
800 707 560 790

1,000 1,153 910 790
1,300 1,494 1,220 820
1,500 1,943 1,590 820
1,700 2,179 1,710 780
2,000 2,990 2,110 710
2,200 3,950 2,520 640
2,500 5,900 3,960 670

Concrete Poles Average price AS 2,000/tcn (=YR 600/tcn)
10 metre pole, 980 kg, YR 588 per pole
15 metre pole, 1,250 kg, YR 750 per pole

Cable Blocks (one metre long) kg/block YR/block YR/tcn

45 30 670
69 45 650
92 57 620

Slabs, kerbs, etc.

Slabs (AS 0.9Ag) 270
Kerbs 85 17 205
Water channels 65 31 480

1 / Not including 18 per cent value added tax applicable to domestic sales.

2/ At US$ 1 = Austrian Schilling 15.00 = YR 4.50
AS 3.33 = YR 1.00

Source: Mr. QUr.ter Appel, consultant

March 1981
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YAR -  Concrete Products Plant

r* «c Feti m<9 t-c

Estimated 
Costs (1981 
Prices)
YR 'POO

Cost incl. 
Contingencies 

and Escalation 
YR '000

US$ '000 
Equivalent

Fixed Assets

A) Lard 20,000 in 3,100 3,798 844

B) Buildings, etc. 2,236 2,739 608

C) Machinery and equipment far: 
Pipe, 200 to 500 mn dia. 1,862 2,281 507
Pipe, 50Ó to 2,500 dia. 4,842 5,932 1,318
Poles 483 592 132
Cable blocks 1,403 1,719 382
Pre-fabricated pieces 2,962 3,628 806
Cenerete mixing, etc. 2,783 3,409 757
Sard washing 667 817 182
Reinforcing steel cages 2,362 2,893 643
Cranes and ra ils 3,666 4,491 998

Sub-total 26,366 32,299 7,177

D) Auxiliary Installations 1,392 1,705 379

E) Vehicles 738 904 201

Total estimated cost 28,496

Contingencies 10% 2,850 
Escalation 12.5% 3,562 6,412

Total fixed assets incl. 
contingencies and escalation 34,908 34,908 7,757

Other Assets

F) Pre-investment costs 225 225 50

G) Pre-production costs 800 800 178

H) Training costs 350 350 78

I) Interest during construction 900 900 200

Total other assets 2,275 2,275 506

Total Fixed Investment 37,183 37,183 8,263

Working Capital 3,317 3,317 737

Total Investment Cost 40,500 40,500 9,000
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XZVR - Concrete Products plant 
Working Capital

The working capital estimate takes into account the long delivery periods 
for inported materials and the delays usually associated with the settlement 
of suppliers' accounts by government departments.

Year 0 Year 4
(end o f ocnstructiai period) (f ir s t  year of fu ll

production)

YR '000

Current Assets

Cash, waking balance

touounts receivable. Two months' sales

inventory
Raw materials. Local. Two weeks' supply 
Dqported steel and tar rope, 4 months

Spare parts (YR 1.4 million frcm year 1 
onwards)

Concrete products while curing and 
in finished stock, 30 days

Total

Current Liabilities
Short-term debt (temporary borrowing 
needed at end of year 1)
Accounts payable. Cne month's credit 
for local purchases

Total

Working capital

911 198

5,370

1,606 2,330

1,000 1,400

-

2,606 3,200 6,930

3,517 12,498

200 665

200 665

3,317 11,833

US$ '000 equivalent 737 2,630
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YAR: CONCRETE PRODUCTS PLANT

ANNUAL OPERATING COSTS

A. Raw M ateria ls , E le c t r ic it y  and Fuel (Year 4, at 100$ Capacity U t i l iz a t io n ) 

Quantities

Unit Pipe 1 Pipe 2 Poles Cable
Blocks

P ieces Tota ls

Cement Ton TOO 4 ,2 0 0 1 ,0 5 0 700 2 ,1 0 0 8,750

Sand and Aggre
gates ' 3 m 2 ,6 0 0 15 ,6 0 0 3,900 2 ,6 0 0 7 ,8 0 0 3 2 .5 0 0

R ein forcing 
S tee l U Ton 1 ,1 6 0 290 50 1 ,5 0 0

Tar Hope m '000 25.7 34.3 6 0 .0

Fu*l ^ m̂ 4.5 23.4 4.5 4.5 1 1 , 1 4 8 .0

E le c t r ic ity kWh 19? 941 192 173 422 1 , 920

Gross Pro
duction (Ton »000) 5 30 7.5 5 15 6 2 .5

Cost (ye ’ 000)

Cement 476 2 ,8 5 6 714 476 1 ,4 2 8 5,950

Sand Aggre
gates 260 1 ,5 6 0 390 260 780 3,250

R ein forcing
S tee l 3,132 783 135 4,050

Tar Rope 21 29 50

Tota l Raw M aterials 757 7,577 1,887 736 2,343 13,300

E le c t r ic ity 192 941 1Q2 173 422 1 ,9 2 0

Fuel 4 21 4 4 10 43

Tota l Raw M aterials, 
E le c t r ic ity  and Fuel 953 8,539 2,083 913 2,775 15,263

2/ Rein forcing s tee l required per ton o f  large pipe and pole production is  
40 kg, the requirement per ton o f slabs, kerbs e tc . is  10 kg.

7j E le c t r ic ity  and fu el costs are a llocated  in proportion to fix ed  asset 
cost o f respective product lin e , i . e .  10$, 49$» 10$» 9$ and 22$.



Annex 6
Page 2

B. Wages and Overhead (Year 4 ) (YR '000)

Pipe 1 Pipe 2 Poles Cable
Blocks

Pieces Tota ls

Wages 97 664 166 97 332 1,356

Sa laries 79 475 119 79 238 990

Administration, know-how, 
contingencies

Maintenance and repa ir ^
Insurance

and
156 764 156 140 343 1,559

95 468 96 86 210 955

92 455 93 83 204 927

Sub-total 519 2,826 630 485 1,327 5,787

C. Tota l Operating Costs (Year 4 ) (YR '000 )

Raw M aterials, e le c t r ic i t y
and fu e l 953 8,539 2,083 913 2,775 15,263

Wages and Overhead 519 2,826 630 485 1,327 5,787

Tota l Operating Costs 1,472 11,365 2,713 1,398 4,102 2 1 ,0 5 0

Saleable Production 
Tons <J00Q) 4.8 28.8 7.2 4 .8 14.4 60

Before depreciation , amor
t iza t io n  and in teres t 307

(Average cost per ton YR) 

395 377 291 289 351

yj Maintenance and repa ir, and insurance costr are a lloca ted  in proportion 
to fix ed  asset costs o f respective  product l in e .
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D. Tota l Operating Cost from Year 1 Onwards (YR 'OOO)

Year 1

Raw M ateria ls , E le c t r ic ity
and Fuel 9 i158

Wages and S a laries  2,346

Adm inistration, Know-how,
e tc . 1,040

Maintenance and Repair 573

Insurance 927

Tota l Operating Costs 14,044

Saleable Output (Tons) 36,000

Average Cost per Ton 
before Depreciation 
and In te res t (YR) 390

Year 2 Year 3 Years 4. 5 6 Onwards

11,448 13,736 15,263 15,673

2, 346 2,346 2,346 2,346

1,?35 1,430 1,559 1,559

716 860 055 1 ,0 5 5

927 927 927 927

16,672 19,299 21,050 21,560

45,000 54,000 60,000 60 ,0 0 0

370 357 351 359

yj Includes 10$ import duty on s tee l and ta r  rope from year 6 onwards. 

2/ Includes 10$ import duty on spare parts from year 6 onwards.
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YAR: CONCRETE PRODUCTS PLANT

ASSUMPTIONS TO THE FINANCIAL STATEMENTS

1. Capital costs are based on early 1981 prices  plus 10$ contin

gency allowance and 1 2 . 5$ p rice  esca la tion  on the assumption that plant 

procurement, construction and commissioning would be undertaken over a 

12'month period s ta rtin g  in 1 9 8 1 . Veh icles are replaced in  years

6 and 1 2 .

2. P rices  o f  m ateria ls, spare parts and personnel are main

tained at estimated 1981 le v e ls .  Manpower costs, which are subject to  

change, should be reviewed during planning and implementation.

3. Customs du ties. As an important supplier o f  m ateria ls to  

government p ro jec ts , the company is  expected to  be accorded exemption, 

under Law No. 12 o f  1970, from customs duties on imported equipment 

and on raw m ateria ls during the f i r s t  f iv e  years o f  operation. There

a fte r  duty o f  10$ is  assumed fo r  imported m ateria ls and veh ic le  rep lace

ments.

4 . Sales are at constant p rices  averaging YR 542 (US| 120.50 equiva

le n t) per ton o f  concrete products. P rices  take in to  consideration the 

p rices  now paid in the YAR fo r  asbestos-cement pipes arid European p rices 

fo r  other products as w e ll as the need to  obtain a reasonable p ro f it  margin.

5 . Working c a p ita l. Current assets comprise: a reasonable working 

cash balance (norm ally not less  than YR 100,000); 60 days’ accounts re

ce ivab le ; two weeks supply o f  lo ca l raw m ateria ls and 4 months o f  imports;

YR 1.4 m illion  o f  spare parts from year 1 onwards ( roughly 4$ o f  to ta l 

fixed  assets in s ta lle d );  30 working days o f  fin ished  products undergoing 

curing and awaiting sa le . Current l i a b i l i t i e s :  one month cred it fo r  

loca l purchases. At the end o f  operating year one^an overdraft o f

YR 1.2 m illion  is  necessary to bu ild  up in ven tories ; i t  is  elim inated

in the following year. Interest is  calculated for six months at 15 per rent.
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6. Nominal capacity o f the f iv e  sections o f the plant is

60,000 tons (24,000 cubic metres) o f fin ished  products on a s ing le  

sh ift  300 working days a year. Input quan tities  allow  fo r  a loss o f 

4% in process and re je c t  products. Output is  at 60% o f capacity in 

the f i r s t  year o f operation, 75% in year 2, 90% in year 3, and 100% 

from year 4 onwards.

7. Operating cash flo w , shown in  the Pro jected  Income State

ment (Annex 8 ),  comprises sales revenue less  operating costs before 

charging in teres t and depreciation . Sales and inputs are at constant 

1981 prices.

8. The in terna l rate o f return o f 18.8% is  derived by d is 

counting the cap ita l expenditure and the operating cash flow  over 

15 years (Annex 11).

9. Financial Plan. An equity : loan ra t io  o f 40:60 is  recommended 

fo r  financing the YR 40.5 m illion  investment in fix ed  and in tangib le  

assets and working cap ita l:

YR '000 US$ '000 equivalent

Equity 40% 16,200 3,600

Long term loans 60% 24,300 5,400

Total Investment 100% 40,500 9,000
x e x e s s s

10. Loan Terms are consistent with fore ign  loans and suppliers

cred its  ava ilab le  fo r industria l p ro jects  in the YAR today:

In teres t: 10% p.a.

Grace Period: Two years a fte r  plant commissioning.

Repayment: Repayment o f p rin c ipa l amortized over 8 years.

11. Depreciation of fix ed  assets is  YR 3.15 m illion  p .a .,  or 9% o f

in i t ia l  fixed  assets ' value up to year 10, and YR 0.3 m illion  p.a. there

a fte r .
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12. Am ortization o f other in tang ib le  assets (including in te res t-

during-construction) is  YR 0.22 m illio n  p.a. over 10 years.

13. Corporate tax. As i t  is  assumed the p ro jec t w i l l  be an

approved investment under Law No. 12 o f  1970, the p ro ject is  exempt 

from p ro f its  tax during the f i r s t  5 years o f operation. Thereafter 

tax at 35% is  deducted from annual p ro f its  a fte r  depreciation  and 

am ortization, payable in the fo llow in g  year.

14. Dividends. Annual p r o f i t  a va ilab le  fo r  d ividends, at

Annex 8 and 10, is  the balance o f p r o f i t  a fte r  tax , allow ing fo r  a 

reasonable working cash balance (normally not less  thar a  100,000) 

and fo r  the maintenance o f shareholder's equ ity.

à



VAR: CONCRETE PRODUCTS PLANT

PROJECTED INCOME STATEMENT

(YR 'OOO)

Year O Year 1 Year 2 Year 3 Year 4 Year 5 Year 6^Year 7 Year 8 Year 9 Year IO Ys. 11 t

1 Production, Capacity 
U tiliza tion , % 60 75 90 loo loo 100 100 lOO lOO lOO lOO

2 Production, Tons 36,000 45,000 54,000 60,000 60,000 60,000 60,000 60,000 60,000 60,000 60, COO

3 Production Value 19,526 24,408 29,290 32,544 32,544 32,544 32,544 32,544 32,544 32,544 32,544
4 Less: Increase in

Finished Products 1,953 488 488 325

5 Sales Value 17,573 23,920 28,802 32,219 32,544 32,544 32,544 32,544 32,544 32,544 32,544
6 Less: Increase in Accounts

Receivable 2,962 1,026 812 570 54

7 Sales Income 14,611 22,894 27,990 31,649 32,490 32,544 32,544 32,544 32,544 32,544 32,544

8 Operating Costs 14,044 16,672 19,299 21,050 21,050 21,560 21,560 21,560 21,560 21,560 21,560
9 Increase in Materials

less increase in 
Accounts Payable 2,406 171 313 180 (59) 237

lo Operating Cash Flow
(7 -(8+9 )) 396SESEH _5a909 J3a511 10A658 11,440 10^747 10^984 10,984■B3ROC 10,984sbRbbb 10,984ssaesa

00 H 
m

yon-H||

11 P ro fit  before Depre-
ciation and Tax (3-8) 5,482 7,736 9,991 11,494 11,494 10,984 10,984 10,984 10,984 10,984 10,984

12 Less: Depreciation and 
Amortization 3,370 3,370 3,370 3,370 3,370 3,370 3,370 3,370 3,370 3,445 300

13 Interest 2,430 2,522 2,218 1,984 1,727 1,444 1,144 791 414

14 P ro fit  before Tax (318) 1,844 4,403 6,140 6,397 6,170 6,481 6,823 7,200 7,539 10,684
15 Less: Tax 2,230 2,268 2,388 2,520 2,639 3,774

16 P ro fit  a fte r Tax _1318) ÌAÌ21 6,140 6,397 3,940 4,213 5x680 4j,900 _6A9ig

17
18
19

Undistributed P ro fit  
Available for Dividends
Available for Dividends,

(318) 1,844 403
4,000

24.

140 
6,000 

7 37.

(603) 
7,000 

O 43.
(,s -.8 §

2 30.

(87) 
4,300 

9 26.

335 
4,100 

5 25.

640 
4,040 

3 24.

(1,294) 
6,194 

9 38.
6,910 

2 42
% of Share Capital

1J Imported raw materials and spare parts subject to 10 per cent import duty from year 6 onwards.

Annex 8



YAR:CONCRETE PRODUCTS PLANT 

PROJECTED BALANCS SHEETS 

(YR ’ OOO)

ASSETS

Current Assets 

Cash
Accounts Receivable 

Inventory

Tot ad Current Assets 

Fixed Assets 

At Cost
Less: Accumulated D epreciation

Net Fixed Assets 

Other Assets 

At Cost
Less: Accumulated Amortisation 

Net Other Assets 

Tota l Assets

Year o Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 1<1 Year IS

9U

2,606

100
2,962

4,960

139
3,988

5,849

95
4 ,8 0 0

6,605

198
5,370

6,930

83
5,424
6,930

255
5,424

7,167

154
5,424^

7,167

215

12,591

215

12,591

2,485

12,591

3,920

12,591

3,200

12,591

3,500

12,591

3,800

12,591

4 , 1 0 0

1 2 , 5 9 1

3,517 8,022 9,976 1 1 , 5 0 0 12,498 12,437 12,846 12,745 12,806 12,606 15,076 16,511 1 5 , 7 9 1 16,091 16,391 1 5 , 6 9 1

34,908 34,908
3,150

34,908
6,300

34,908
9,450

34,908 
12, 600

34,908
15,750

35.928
1 8 ,9 0 0

35,9 2 8  
2 2 ,0 5 0

35,928
2 5 ,2 0 0

35,928
28,350

35,928
31,500

35,928
31,800

36,948
32,100

36,948
32,400

36,948
32,703

36,948
33,000

34,908 31,758 28,608 25.458 2 2 ,3 0 8 19,158 1 7 ,0 2 8 13,878 10,728 7,578 4,428 4 , 1 2 8 4 ,8 4 8 4,548 4,249 3,948

2,275 2,275
220

2,275
440

2,275
660

2,275
880

2, 275 
1,100

2,275
1,320

2,275
1,540

2, 275 
1,760

2,275
1,980

2.275
2.275

2,275 2,055 1,835 1.615 1,395 1,175 955 735 515 295 -

40, 100 41,835 40,419 38.573 36, 201 32,770 30,829 27,358 24,049 20,679 19,504 20,639 20,639 20,639 20,639 20, 639

LIABILITIES AND EQUITY 

Current L ia b i l i t ie s

Short-term Debt 
Accounts Payable 200

1,223
430 518 606 665 665

Current Katurities-Long-term  Debt 2,125 2,337 2,571 2 ,8 2 8 3 , 1 1 1
Tax pay a l le

Tota l current L ia b i l i t ie s 20C 3,778 2 ,8 5 5 3,177 3,493 3,776

Lone-Term Debt 

Long-Term Loans 24,300 24,300 22,175 19,838 17,267 14,439
Less: Current P a tu r it ie e 7,125 2,337 2,571 2 ,8 2 8 3,111

Net Long-Term Debt 24,300 22,175 19,838 17,267 14,439 11» 3 2£

Shareholders' Equity

Share Capital 16,200 16,200 16, 200 16, 200 16,200 
2 ,0 6 9

16,200
Retained Earnings (318) 1,526 1,929 1,466

Shareholders' Equity 1 6 ,2 0 0 15,882 17,726 18,129 18,269 17,666

Total L ia b i l i t ie s  and Equity 40,700 41,835 40,419 88,573 36,201 32,770

665 665 665 6 6 5 665 66  5 665 665 665 665
3,422 3,764 4,412
2 , 230 2 ,2 6 8 2 ,3 8 8 2 ,5 2 0 2,639 3 , 7 7 4 3 , 7 7 4 3,774 3,774 3,774

6,317 6 ,6 9 7 7,195 3.1C5 3,304 4 ,4 3 9 4 ,4 3 9 4,439 4,439 4,439

11,328 7,906 4,142
3,422 3,764 4,142

7,906 4,142 -

16,200
406

16, 200 
319

16, 200 
654

16, 200 
1,294

16, 200 1 6 ,2 0 0 1 6 ,2 0 0 16, 200 16, 200 16,200

16, 606 16,519 16,854 17,494 16,200 1 6 ,2 0 0 16,200 16,200 16, 200 16, 200

30,829 27,358 24,049 20,679 19,504 2 0 ,6 3 9 20,639 20,639 20,639 20,639

Annex 
9



YAR» CONCRETE PRODUCTS PUNT 

PROJECTED STATEMENT CF SOURCE AND APPLICATION OF FUNDS

(YR TOOO)

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6i/Year 7 Year 8 Year 9 Year 10

FUNDS PROVIDED

Shareholders* Equity 16,200

Long-Term Loana 

Prom Operations

24,300

Net Income
D eprec ia tion , Am ortisation

(318 )
3,370

1,844
3,370

Tota l from Operationa 3,052 5,214

To ta l Funda Provided 40,500 3,052
aaaaa

5,214

FUNDS APPLIED

Fixed  Aaaeta 34,908

Other Aaaeta

Repayment o f  Loar-Term Debt 

Workirur Cap ita l

2,275

2,125

Cash
Accounta Receivab le  
In ven toriea  
Short-Term Debt 
Accounta Payable 
Tax Reserve

911

2,606

(200)

(811) 
2,962 
2,354 

(1 .223 ) 
(230 )

39
1,026

889
1,223

(8 8 )

To ta l Working C ap ita l T7H 7 37052 3.089

A va ila b le  f o r  D ividends

To ta l Funds App lied 4 0.50 0
■■•■aa

3,052
ma «Mas

5,214

4,403 6 ,1 4 0 6,397 3,940 4,213 4,435 4,680 4,900
3,370 3,370 3,370 3,370 3,370 3,370 3,370 3,445

7,773 9,510 9,767 7,310 7,583 7,805 8,050 8,345

7,773 9,510
aaaaa

9,767
aaaaa

7,310 7,583 7,805 8,050 8,345
aaaaa

1 ,0 2 0

2,337 2,571 2,828 3 , 1 1 1 3,422 3,764 4,142

756

103 
57 c 
325

( 1 1 5 )
54

172

237

( 1 0 1 ) 61 2, 270

(8 8 ) (59 )
(3 8 ) (120) (132) (119)

1,436 939 ~ T 6 l ) (1 ,821 ) J l 2 2 ) (59 ) ( 1 3 2 ) 2.151

4,000 6,000 7,000 5,000 4,300 4,100 4,040 6,194

7,773 9.51C 9,767
aaaaa

7,310 7,583
■ ■■as

7,805 8,050 8, 345
aaaaa

Year 11 Year 1ai/Year 13 to  15

6,910 6,910 6,910
300 300 300

7,210 7,210 7,210

7,210 7,210 7,210

1,020

1,435 (720) 300

( l * ^ )
(72Q) -  №

6,910 6,910 6 ,9 1 0

7,210 7,210 7 ,2 1 0

1/ Vbhiclee rep laced  in  years 6 and 12. Coat includes 10 per cent import duty

A
n

n
ex 
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Annex 11

YAR -  Concrete Products Plant

Internal Rate of Return (YR '000)

Year C a p i t a l  Expenditure Operating Cash Flow --1/

0
1
2
3
4
5

6
7
8 
9

10

40,500

2 /
1,020

396
5,909
8,511

10,658
11,440

10,747
10.984
10.984
10.984 
10.S84

11
12
13
14
15

1,020 -

10.984
10.984
10.984
10.984
10.984

16
146,517 
16,200 -

Total 42,540 162,717

Discounted at Net Present Value over
15 Years of Operation

5% 62,691
10% 29,919
15% 10,095
18% 1,875
18.8% 15
20% -2,256
25% -11,022

Internal rate of return: 18.8%

\_l Sales income less inventory increase less operating costs (Annex 8). 

2/ Vehicle replacements include 10% import duty.

3/ Residual value of assets in year 16.



Annex 12

YAR - Concrete Products Plant.

Sensitivity Analysis

Hie discounted rate of return is based on (a) a capital investment of 
YR 40,500,000 during the one year construction period and YR 1,020,000 in 
years 6 and 12 for replacement of vehicles, (b) operating cash flews 
over 15 years, and (c) a residual asset value of YR 16,200,000 in 
year 16 (Annex 11).

Internal Rate of Return

Base case 18.8%

At:
Capital expenditure plus 10% 17.1%

plus 20% 15.6%
plus 50% 12.1%

Operating cash flow delayed by one year 15.9%
Sales price plus 10% 24.4%

minus 10% 12.5%
Raw materials prices plus 10% 16.2%

minus 10% 21.4%
Electricity price minus 50% 20.4%
Wages and salaries plus 10% 18.3%

plus 50% 16.2%
Production and sales lower by 10% 15.7%

lower by 20% 12.3%
Production and sales at 60% of nominal 

capacity in year 1, 75% in year 2 and 
90% from year 3 onwards 17.2%

Production and sales at 60% in year 1 
and 75% thereafter 12.5%

Production and sales of large diameter 
pipe at 50% of plan; other lines 
unchanged 9.0%

Base case with operating cash flew
discounted over 10 instead of 15 years 16.6%



VAR:CONCRETE PRODUCTS PLANT
PRE.UMINAR.V LAYOUT

A — Personnel A Services Building 
B -  Office Building 
C -  Watchman's House 
J) -  Products Display Area 

El -  Warehouse 
E2 -  Workshop 
F -  Reinforcements Plant
0 — Steel Storing Area
H -  Oarage A Vehicle Repair Shop
1 — Diesel Pump 
J — Storing Area
K -  Concrete Mixing Plant 
L -  Small Production Line 
M -  Large Production Line 
N -  Creme
0 — Finished Products Yard 
P -  Storing Area
Q -  Poles, Cable Blocks A Slabs Production 
R -  Crane
S — Sand Warding Plant 
T — Mud end Solid Waste Area 
U -  Finished Products Yard

Concrete B u ild in gs

Conorot." Paved A 
Titool Roofed Areas

O Cement S ilo s

Source: Gunter Appe l, Consultant




