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PREITACE

The Zollowingc report on the canstruction industry in the
Yemen Arab Republic (YAR) was prepared by the staff and consultants of
the World Bank/UNIDO Co—operative Programme (CP), which is located in
the offices of the United Nations Industrial Development Organization (UNIDO),
Viemna Intermational Centre, Vienna, Austria. The study was requested by the
Government of the Yemen Arab Republic, commissioned by the Least Developed
Countries Section of UNIDO, and supported in part by the Urban Development
Department of the World 3ank.

The report was written by Derek Miles {consultant and missian
ieader) anc Liovd Thorscn (staff member of +the World Bank/UNIDO Co—operative
Programre). Other contributors and members of the field mission were
Warren Barkley {consultant engineer), Sarkis Garabedian (consultant engineer),
and Salah Shehata (consultant architect). Of special assistance in the field

re B. Kulkarmi and M. Al-Tayeb (Ministry of Public Works, Sana'a), and in
the final review of the report, Luis Vera (Urban Development Department,
World Bank).

The basic field work was carried out in the YAR in December 1980,
at which tiie public and private sector persons and entities were interviewed.
The temms of reference for the field mission are attached at Annex 1. The
UNDP field office and the Ministry of Public Works in Sana'a were the
principal co-ordinating agencies in the YAR. In writing - his report the
authors have made substantial use of other research done by the
World bBank/UNIDO Co-operative Programme in tche field of construction
materials in the YAR over the past three vears.

This document i1s one in a series of seven papers prepared bv
the CP dealinc with various aspects of the oconstruction industrv in the YAR.
The subjects covered are stone quavrying and cutting, merble quarrying,
the manufacture of ceramic wall and floor tiles, asbestos cement products,
glass manufacture, the manufacture of concrete poles and pipes, and finally
this general review of the construction industry in all of its aspects. It
1s also the latest in & series of six reports on the construction industry
prepared by the (P for several developing countries, namely Swaziland (1978),
Burundi (1979), Liberia (1979), Madagascar (1980), Sudan (1981), and the
Yemen Arab Republic (1981).
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Currency Unit: Yemeni Rial (YR}
YR 1 = 100 Fils
Currency Equi\alent:l/ YR 1 = Uss 0.22
US$S 1 = YR 4.50
Fiscal Year: July 1 - June 30 (through 1980)
January 1 - December 31 (fram 1981)
ABBREVIATIONS
AYE Associatimn of Yemeni Engineers
BCEOM Bureau Central pour les Equipments d'Outre Mer
coB Co~operative Development Bank
cp World Bank/UNIDO Co—operative Programme
CPO Central Planning Organization
CYDa Confederation of Yemeni Develomment Associatians
P Gross Damestic Product
GFCF Gross Fixed Capitzl Formation
&P Gross National Product
HA Highway Authority
HCE Housing Credit Bank
IBY Industrial Bank of Yemen
ma Intemational Develomment Association
1Dz Local Development Association
MOE Ministry of Education
MPW Ministry of Public Works
MSALY Ministrv of Social Affairs, Labour and Youth
NWSA National Water and Sewerage Authority
PIU/MOE Project Implementatiaon Unit, Ministry of Education
RASD Rural Water Supplv Department
.SPC Supreme Purchasinc Camnittee
UNDP United Nations Development Frogranme
UNIDC United Naticns Industrial Develomment Orgaaization
USATD United States Agency for International Development
VIC vocaticnal Training Centre
WHO World Health Organization

1/ No par value for the Yemeni Rial has yet been declared to the IMF.
Exchange trancaccians are effectec at the Central Bank rate which has

beer pagoecd to the US dollar since February 1973,




YEMROC

YGEC

Yemen Arab Republic

National Campany for Industrial and Canstruction
Materials

Yemen General Electricity Corporaticn
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SUMARY

i. The canstriction industry reflects the fulfillment of a basic human
need and is also of crucial econamic importance since it impinges on all other
sectors in a naticnal econamy. An increasing number of developing countries
are becaming conscious of the importance of local cunstruction industries

in the context of overall econamic plamning and are locking far ways to
strengthen them. In response, a number of intemational organizations

have embarked on procrammes of financial and technical assistarce specifically
aimed at strengthening this sector.

ii. The ocbjective of this present study is to identify areas of financial
and technical assistance which willi enhance the performance of the local
canstruction industry in the Yemsn Arab Republic (YAR), moderate cost
increases in the medium term and improve the prospects for timely execution

of vital development projects. This is particularly important in view of the
likelihood of there being a very substantial construction companent in the
forthcaming Secand Five Year Development Plan (1981-1986).

iii. The YAR has An estimated population (mid 1980) of 5.9 million and

an area of 195,000 sg. km. Political comsolidatian of the country has came
rapidly since the 1962 revolution and the long civil war that lasted wntil

mid 1970, although it is still classified as ane of the world's least developed
nations according to accepted indicators of social development. Economic
performance has been impressive with an average 10 per cent annual growth of
@GP over the past decade, fuelled by an unprecedented growth in remittances
from Yemeni workers in Sawi Arabia and the Gulf States.

iv. The YAR has an established and unique building heritage, and the

rich, characteristic and wniform style of the traditional Yemeni architecture

and townscape is justly admired. However, it did not prove possible for the
local canstruction industry to cope with the explosive crowth in demand

fcr modem forms of cmstruction over the past decade. Althougn local firms

were able to secure a share of the expanding workload, mamy of them encountered
severe operational problems due to their inexperience in organizing large projects
coupied with the impact of inflation on fixed price contracts. Many projects fell
seriously behind schedule and were withdrawn fram local firms and re—awarded to
foreign contractors. The construction boom resulted in shortages of skilled
labour. The inadequacies of local sovrces of building materials and components
has meant that the local content in comstruction projects undertaken by foreign
fimms is very low. Inadequate design and project management capacity has been

a further bottleneck, with undue dependence on foreign consultants coupled with

a lack of any agreed national system of codes, standards or specifications. The
result is that construction projects are often ower-designed or otherwise
inappropriate to local needs and priorities.

V. The Missian proposes measures of rationalization and assistance to the
canstructian industry under four main headings as follows:

Canstruction Materials and Standards

1. Improve technical and managerial methods of local manufacturers
of construction materials.

2. Set up an autonomous Yemen Bureau of Constructicn Standards
within the Ministry of Public Works (MPW) to develop and publish
codes and standards appropriate to local needs and to inspect
and monitor materials and components.
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3. CUtilize the new MPW buildings and highways laboratories for
practical research and development on local materials and
camponents, as well as for providing a testing service for both
public and private sector projects an a fully remmerative basis.

4. Provide technical assistance to speed up geolcgical exploration,
evaluation and exploitation of mineral resources that can be used
in the manufacture of comstruction materials, e.g. marble, clays,
gypsum, pumice, perlite; chammel assistance through the
Geological Survey and the Natianal Campany for Industrial and
Canstruction Materials (YEMROC).

5. Establish new building materials industries where feasible, using
locally available raw materials, e.g. mechanized stone quarrying
and cutting (£or low-cost production of natural stone), marble
slabs and tiles, pre-cast concrete products such as poles, pipes
and kerbs, lime products, gypsum plaster and wallboards, ceramic
wall and floor tiles, vitrified clay pipes, ceramic sanitary ware,
plate glass, and pumice and perlite for use in manufacturing
Lichtweight concrete.

Design and Project Mamagement

6. Strengthen and develop the MFAN Technical Section as an autonamous
Yemenn Cansulting Bureau responsible generally for the design and
project management of all public sector projects.

7. Phase out gradually the Highway Authority's force account
construction activities and upgrade the Authority into a planning,
supervisory and maintenance group.

8. Dewelop and publish through the MPW procurement guidelines and
naticnally agread canditions of comtract appropriate to
conditions in the YAR.

9. Classify local, foreign and joint venture contractors according
to managerial, technical and financial capacity.

10. Formulate preventive maintsnance schedules for all new projects,
particularly those with a significant mechanical/electrical
camponent.

Performance of Local Contractors

11. Assist in the pramotion of a Contractors Association to act as
a focus for local firms involved in the construction process.

12. Direct technical support to promising local firms structured so
as to enhance their capability and encourage self-reliance.

13. Reserwve lower categories of projects for bidding by local contractors
and medium categories for either local contractors or joint ventures.

14. Include price escalation clauses, based upan a recognized construction
cost index, on all but short temm contracts. The MEW should prepare
a price Aadjustment formula and publish quarterly cost variatiams.

15. Prepare clearer and more simple bid documents so that they can be
readily understood by local contractors.

16. Minimize post-contract design changes, but ensure that any alterations
are properly covered by variation orders so that the contractor is
properly remmerated.
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17. Ensure swoother and prampter settlement of progress payments
an public sector contracts by simplifying vrocedures and
by establishing a proper settlement office.

18. Establish, through specialized courses, construction
nanagement training, possibly supplemented with an on~the— jcb
extension service.

19. Devise neasures to provide a steadier warkload for local
cartractors, including subdivisicn of large projects as
specific training contracts with appropriate financial
allocations to cover the costs of splitting work as well
as training and other assistance.

20. Establish equipment pools in the major constructian centres
far equipment rental, provision of operators and master
mechanics, and technical know-how related to maintenance.

Education, Training ani Professional Standards

21. Offer technical assistance to the Association of Engineers to
help it to dewelop into a camprehensive professional institutiaon.

22. Assist the proposed Faculty of Engineering at the University
of Sana'a to provide courses that are fully appropriate to local
needs, including postgraduate training for returning graduates
fram foreign wiversities.

23. Expand technical, craft and vocational training facilities to
overcame the continuing severe shortage of skilled personnel.

vi. The Missicn proposes the establishment of a semi-autonomous
Construction Industry Develomment Unit within the Ministry of Public Works

to co-ordinate with other governmment agencies and to ensure an active and
cancerted approach to the implementation of the above recammendations. The
cost of staffing and equipping such a it to fimction over a five year period
is estimated at US$ 1.8 million (see Annex 21). The Ministry of Public Works
should be respansible for follow-up of the recamendations of the Mission.

vii. The Mission concludes that the Government should be encouraged to
implement directly and/or facilitate the implementation of the above-listed
recommendations. In-depth studies of individual aspects should be cammissianed
as required.
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I. INTRODUCTION

1. The construction industry impinges on all other sectors in a natimnal
ecanamy, and the substantial share of costs attributable to construction activities
in overall investment in the range of econamic and social facilities for which
governents are respansible is a matter of increasing concern. Thus no nation

can afford to ignore the constraints on the effective perfarmance of its
construction industry if it seeks to turn econamic plans into reality, and
attention must be given to their alleviation or removal. Furthermore, the
industry is of social as well as economic significance. It is universally
recognized as an important source of employment in developing countries,
particularly for the urban poor. It provides oppartunities for the

transition of rural migrants from a situation of unemsloyment or underemployment
to employment far wages in urban life (often, for Yemenis, after a spell of wage
earning employment in a neightring country). Also, it constitutes an oppartunity
for import substitution in developing countries once indigenous firms are able

to make inroads on what has traditionally been the damain of foreign campanies.

2. In recognition of the above, the govermments of a number of developing
countries have adopted policies aimed at strengthening their local construction
industries. International organizations have responded by offering progranmes
of financial and technical assistance to this sector. Ebanplesoffmmal
assistance are the provision of loans to contractors through the facilities

of local development banks, the financing of materials testing and research
laboratories, and the financing of projects for the local production of
building materials. Examplas of technical assistance are training and
education in the buildinc trades, recammendations for modifying existing
covermment procedures and institutions, ard research into building technology
and design suited o local conditians.

3. The Yemen Arab Republic (YAR) has requested UNIDC and the World Bank
to explore ways to assist in the development of its local construction industry.
The country has an established and unique building heritage, reflected in the
craft skills of many of the local contractors who specialize in traditicaal
fams of construction. However, few local firms have been able to adapt

and develop their camercial, managerial and technical skills sufficiently
rapidly to cope with the explosive growth in demand for construction over the
last decade. The industry has encountered severe problems, due mainly to its
inexperience in organizing large projects campounded by the impact of inflation
m fixed price contracts. Meny projects have fallen behind schedule and have
Seen withrdrawn fram local firms and re-awarded to foreign contractors. The
shortages of skilled labour and the inadequacies of local sources of building
materials and camponents mean that the local content in construction projects
wndertaken by foreign firms is very low - only 15 per cent in same cases.l/
Design and general project managerment capacity are further bottlenecks, with
undue dependence on foreign consultants. These constraints, coupled with the
lack of any agreed naticnal system of codes, standards or specifications,
result in construction projects being over-designed or otherwise inappropriate
to local needs and priorities.

1/ Yemen Arab Republic, Develomment of a Traditional Econamy, World Bank
Counmr Stl_ﬁy (Washlng'tm, World Ban.k, 1979).

-




a. Political cmsolidrtion of +he ooumbry has come

rapidly since the 1962 revolution and the lung c:.v:x.l war

that lasted until mid 1970. Over the past decade tribal divisions have been
blurred and impressive strides have been taken towards establishing the
orgenizational framework of a modern govermment. Econamic performance has
also been impressive, with an average 10 per cent annual growth of GCP.
A feature has been t“e unprecedented growth of remittances from Yemeni
workers in Saudi Arabia and the Gulf States. About 330,000 of the YAR's

.3 million inhabitants lived abroad in 1975, but this figure rose to
between 650,000 and 700,000 by 1978. Remittances fram these workers grew
£rom about US$ 40 million in 1969/70 to about USS$ 1 killion in 1976/77. U/
As a consequence, per capita QP has more than doubled since 1969/70 to a
level of about USS$ 410 in 1977/78. whilst reliable data on incame distribution
are not available, there are at least indications that recent incame gains have
been widely distributed, thanks to the impact of remittances on family groups
in the rural areas.

5. Despite the encouraging progress over the past decade, the econamy
remains fragile with as moch as 40 per cent of QWP representing incame earne
abroad, mostly workers' remittances. Damestic production levels are still
very low and the social infrastructure remains very underdeveloped . Therefore the
ocomntry still justifies classification as one of the world's least developed
nations according to accepted indicators of social develomment.

Table 1

Indicators of Social Develomment

Employment in agriculture - 1979 76 %
Adult illiteracy - 1977 87%
Primary school enrollment - 1977 265
Population per physician - 1978/79 13,000 persons
Life expectancy at birth - 1978 39 vyears
Access to safe water - 1977 4% of dwellings
Access to electricity (urban only) - 1977 57 %

Source: World Bank

6. The cantinuing need for heavy infrastructural investment will be

reflected in an increasing demand for construction projects of various kinds,

and the cost structure and efficiency of the industry must therefore be a

matter of prime cancem to the Government. Likely trends in demand are discussed
in more detail in chapter 4, but an indication of likely growth in value added,
employment and productivity appears in Table 2 overleaf.

7. In the report that follws the "construction industry" is defined as
that sector of the economy which engages in the product’on of buildings and civil
works of all types, including designers, contractors, ¢ tect labour organizatians,
menufacturers, and suppliers of building materials and the planm.ng, administrative
and requlatory agencies associated with construction. The aim of the report
is  to describe the mdustryasxtemstsmtherArabRembhc, to identify
the most serious constraints and opportunities for improving cost-effectiveness
and general performance and to propose financial and technicil assistance that
would make the maximim positive impact in helpinc the industry as a whole o
cantribute more effectively to evolving national needs.

1/ Yemen Arab-Republic, Urban Sectar Revort (Washinatan, World Bank. 1979).
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Projected Growth in Value Added, Employment and Productivity

Mol
b

1 2
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Canstruction Industry

(constant 1975 prices)
Growth Rates Assumea

Value Added Employment. Productivity Value Added Productivity

{YR million) {'n00) (Yr. *000)
1975 202 48.7 4.1 30.0 4.0
1980 750 148.6 5.0

6.0 1.5

1985 1,004 185.9 5.4
(low growth) 10.0 2.0
1985 1,208 215.7 5.6
(likely growth)

Source: World Bank
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IT. DESCRIPTION OF THE CONSTRUCTION INDUSTRY

A. The Public Sector

8. Prior to the 1962 revolution and during the civil war that extended
x> to 1970, all public sector construction was the direct responsibility of the
Ministry of Public Works (MPW). This included the canstruction of & limited
number of state buildings and the maintenance and repair of public buildings
generally. As the situation stabilized, the Govermment and people of the YAR
embarked an the pressing task of bringing the country ocut of its historical
isclation and general social, econamic, educatianal, industrial and
agricultural underdevelopment. Concerted econamic and social development is
never easy to achieve, and in the circumstances the physical achievements
over the past decade are remarkable.

9. Before the revolution in 1962 the only paved road in the country
was the ane connecting Sana'a with Hodeidah. There was nc electricity, water,
sewerage or other mmicipal services, no schools (other than the traditional
"kuttab" religious schools for boys only), and no hospitals or health clinics.
The economic and cammercial system was equally underdeveloped. Foreign banks
began operating in the YAR only in 1972. Even now many Yemenis are reluctant
to put their money into banks. Land and property speculation are a more
popular form of investment than are bank savings accounts or the financing
of commercial activities or productive enterprise.

10. Thus the Govermment was faced with the massive task of developing
from scratch a naticnal infrastructure and civil administration. It therefore
invited a muber of intemmaticnal, bilateral, religious and humanitarian
organizations to assist in tie socio—econamic development of the country.

The funds that became available for construction rapidly outpaced the limited
resources of the techmical and administrative staffs of the MPW.

11. As a result of the understandable concern for the achievement of
phvsical results and the frustration at the limited implementation capacity
of the MPW, various ministries and piblic agencies became directly involved
in the design and commissioning of construction projects by establishing their
own technical departments, engaging foreign consultants, supervising tendering
procedures and generally managing projects. Similarlv, bilateral agencies began
carrying out many projects with a minimm of Govermment involvement. With
Covernmment encouragement, the Local Development Associations (LDAs) began
grass roots development activities at the village and provincial level,
canstructing schools, water supply systems, health centres and feeder roads.

12. As a result of a growing awareness of the need for an efficient
institutional arrangement for planning, the Govermment established the Central
Planning Organization (CPC) in 1972. In spite of the experience gained fram the
first Three Year Development Plan (1973-1976) and the much improved
Five Year Plan (1976/77-1980/81), planning and implementaticn capacicy in
the YAR remain severely limited. Construction activities in both the public
sector and the parallel semi-official sector lack co-ordinatian and clarity in
overall organization. The efforts of the small Yemeni and foreign staff of the
CPO during the short time since its inceptian are camendable. The continuing
deficiency in dependable basic statistics (which is only now gradually being
ameliorated) make plamning and forecasting difficult. There is a continuing
shortage of qualified persornnel in most public services, and this is reflected
in the disarray of the canstructian industry in both the public and private sectors.
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13. Following the revolutiun, and especiaily since the naticnal canciliation
in 1970, Government institutions have been expanded and modern administrative
procedures have been proaressively introduced. The first develoament programme
and the subsequent Five Year Plan were significant improvements over the situation
that existed before. However, being so very recent and alien to the traditicns
of the people, it will require time and versistent effarts on the part of the
Govermment for co~ordinated national planning to be accepted as a rational

£ -amewark for overall development.

14. The Mission identified the following public sector organizations as
being directly involved in the construction industry:
Central Planning Organization (CPO): Instrumental in allocating

toreign and local financial resources; also acts as the Goverrment
executing agency for certain construction projects.

Ministry of Public Works (MPW): Design and supervision of
construction and periodic meintenance of public buildings, most
rural water supply syvstems, and highways and ports through the
Highway Authority and Ports Authority respectively.

Ministry of Econamy: Construction of industrial estates; licensing
of industrial projects including those for the production of building
materials; encourages housing development throuah the Housing Credit
Bank (HCB).

Ministry of Education (MOE): Implementation of a booming school
construction programe through its Project Implementation Unit
(PIU/MDE) (see Amnex 3).

Ministry of Power and Water: Construction of national arid and city
power supply networks and.the water supply and sewerage systems in
the major cities of fna'a, Hodeidah, Taiz, Ibb and Dhamar, through
the Yemen General Electricity Corporation (YGEC) and the Naticnal
Water Suoply and Sewerage Authority (NWSA).

Ministry of Mmicipalities and Housing: Mmicipal development sc*
and, more recently, low cost housing.

Ministry of Religious Endowments ("Wakf"): Investments of religious
endowments 1n construction of housing, office buildings and commercial
centres.

Ministrv of Health: Canstruction of hosp.tals, health centres,
mfirmaries and related buildings.

Ministry of Social Affa.rs and Labour: Construction of youth centres,
stadiums, low cost housing and soclal service buildings.

Ministrv of the Interior: Canstruction of office buildings, police
stations, security posts and related buildings.

Ministry of Commmications: Construction of radic and TV stations,
telephone exchanges, and cable and wireless links.




Ministrv of Acriculture: Construction of irrigation systems, land
reclamation, water wells for acricultural purposes, rural water supply
systems, slaughterhouses and meat markets.

Petroleum and Mineral Resources Corporation: Licensing of all mineral
exploitatian, including minerals used as comstruction materials;
controls National Company for Industrial and Canstruction Materials
(YEMROC) (see Annex 4 ).

15, There is thus a multiplicity of public institutions which have an
impact on constructian demand. Unfortunately their efforts are largely unco-
ordinated, and sametimes even undocumented, with the result that details of
projects implemented and amounts spent ars unavailable Or unreliable.

16. The following table shows the funds allocated in the Govermment
annual budgets under Section 4 as development expenditures (these are in
addition to current expenditure and extemmal assistance):

Table 3

Allocation of Development Expenditures

Budcot Year YR million
1972/73 57
1973/74 139
1974/75 185
1975/76 340
1976/77 463
1977/78 not available

1978/79 1,007
1979/80 1,272

These finds are allocated to the various ministries aon the basis of project lists
submitted by them, but the requests submitted inevitably exceed the Government's
estimate of funds available; therefore the ministries concermned are required
t0 restructure their activities according to the funds made available to them.
Even more than in most developing countries, budgetary operations in the YAR
remain a novel and samewhat tentative exercise. Irrespective of standing
instructions to the contrary, reallocations between headings within the budget,
budget overruns and new allocatims to the budget are camcmn. These stem fram
changes in Govermment priorities, faulty estimates, inflation and approval of
additional projects for which foreign co-financing is obtained after the start
of the financial year. It is intended that financial discipline should became
progressively tighter as more experience is gained in budget preparation and
management and better data became available for more realistic planning.

17. The funds actually disbursed by the Ministry of Finance under
Section 4 in the last two years were as follows:




Table 4

Develomment Expenditures Disbursements 1978/80

1978/79 1979/80
(12 months) (11 months)
(YR million) (YR millian)
Studies and designs 16.0 9.3
Buildings 281.2 37
Canstructim 133.2 143.6
Mechanical items and equipent 85.0 162.2
395.4 648.8
Other
Wages, operational and general expenses,
transport, lands 230.4 164.2
625.8 813.0

Source: Central Plamming Organization., Does not include amounts disl irsed
under bilateral or internaticnal loans, grants or credits.

18. The procedure followed in implementing projects varies fram ministry
to ministry and also from year to year. Therefore camparison and analysis are
virtually impossible.l/ Depending on the source of funds - naticnal,

bilateral, internatianal or any combination of them - or the complexdity of

a project, the design, tendering and supervision of construction may be entrusted
to foreign consultants, the MPW, a specific ministry's technical department, or
to a govermment or national organization or authority.

19. A special element that further affects public sector construction
activities in the YAR is the direct involvement of foreign agencies. Because of
the vast need far basic services and the lack of sufficient govermment persannel
to administer available assistance funds, it has been found necessary to authorize
some bilateral and joint agencies (e.g. Saudi Arahia, United Arab Emirates, Irac
and Arab Fund) to operate directly with a minimm of YAR Government supervision

or control. Same agencies have their own offices in the YAR that directly finance,
plan, tender and manage the canstructian of schools, health centres, rosques,
highways, water supplies and general development projects. The contribution of
chese acencies to the improvement of the living conditions of the rural poor has
been substantial, both as a source of employment during construction and
subsequently in the form of improved public services. However, detailed information
an the extent of their contributions, numbers and locatiaon of projects was not
available (although the CPC is in the process of documenting its activities).

As the country's develogment needs became better defined, it will be necessary

10 regulate the activities of these agencies in order to maximize the benefits

of their contributions.

1/ Amnex S includes excerpts fram instructions regarding the implementation of the
transitional budget for the secand half of 1980, due to the change to a calendar
fiscal yvear fram January 1981.




The Ministry of Public Works (MPW)

20. Despite the proliferation of govermment ministries and agencies involwed
in construction, the MPW remains the central govermment's main executive branch
responsible for public construction, building works and roads. It is effectiwvely
the parent ministry respansible for controlling and co-ordinating the activities
of specialist construction agencies. In 1972 its construction department became
the present Highway Authority (HA), which relates to the MPW only through the
persan of the Minister who is also Chairman of the HA. In 1973 the National Water
and Sewerage Authority (NWSA) evolved from a WHO/UNDP project for ore-investment
studies, for which the MPW was the Govermment co-ordinating agency. NWSA was
later made responsible to the Ministry of Mmicipalities and more recently to the
newly formed Ministry of Electricity, Water and Sewerage. Functions of the
present Ministry of Mmicipalities and Housing were also originally fulfilled

by the MPW. The MPW continues to be the focal point for government plamning and
decision-making in technical matters.

The MPW Technical Department

21. The MPW Technical Department is responsible for the design of building
projects undertaken by the MPW and various other govermment ministries and
departments. Design documents are limited in most cases to major architectural
drawings and drawings of reinforced concrete works. Electrical, sanitary,
carpentry and finishing works are merely described in written notes in the
contract documents, and no detailed drawings are available.

22. In Decerber 1980 the technical staff was camprised of:

12 engineers (Yemeni)

1 engineer (expatriate)

2 techmical assistants (Yemeni)
1 engineering assistant (Yemeni)
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Inevitably the output both as to quantity and quality of work has been limited by
the number of staff and their professional qualifications and experience, although
the number of buildings desined is substantial (see Annex6 ).

23. In addition to desiqn, the Technical Department is respensible for the
preparatian of tender documents, the evaluation of tenders, the execution of
cantracts, supervision of construction, ané certification of contractors' invoices
for interim and final payments. It is not surprising therefore that the Department
has had to be samewhat ruthless in defining and limiting its priorities with the
result that:

- work is limited to buildings anly,

- contract and working drawings are limited to a bare minimum,

- a uiform, but inadequate and seriously cutdated, set of tender
documents is applied to all contracts,

- technical specifications are general and no variations are introduced
to suit specific needs,

~ bidders are required to make their own quantity *akeoffs fruom the
limited drawings and take full responsibility for them, i.e. bid a
lup sun (mit prices are included only for application to eventual
changes in scope of work),




- regular supervision of the contractor's work is lacking, and
- quality control of work in progress is fragmentary and ineffective.

24. The number of staff and facilities accorded to the Technical Department
is thus effectively unrelated to the number of building contracts they are
required to manage, and their limited resources are spread so thinly that they
are unable to provide a fully satisfactory service to any of their clients.

This lends to general criticism of performance, understandable but often unfair,
which in tum adversely affects the morale of the already overworked staff.
Ancther adverse result is the dispersion of resources as other ministries

and covermment or semi-public bodies establish their own technical departments

or engage foreign cansultants.

25. The Mission were told that recently-graduated Yemeni engineers are
reluctant to join the Teclmical Department of the MPW, both because of its
general unpopularity aid because of its uncompetitive salary scales.l/

It would appear that the dispersian of the small number of qualified Yemeni
engineers and specialists to a wide range of ministries is a highly inefficient
way of employing this scarce national resource.

26. The Mission concluded that a basic reorcanizatian of the Technical
Departtent of the MPW is called for. It was repeatedly pointed out to the
Mission that the Goverrment wants the MPW to be its major adviser in technical
matters. To do this the Ministry will have to be provided with the necessary
persomnel and facilities. The Mission therefore recamends that the present
Technical Department be developed into a general public sector consulting
authority, with a titie such as "The Yemen Consulting Bureau”. Its services
should be available to all ministries and public bodies an a fee basis, i.e.
either a fixed percentage of project cost or as a regctiated sum, and it should
be authorized to recruit staff to suit its anticipated warkload. The Central
Govermment should bear a proportion of the overall expenses in campensatian for
general national-level plamning and consultancy services, research work and
feasibility studies, for which a specific fee cannot be negotiated. The technical
officers now emerging in other departrents should be transferred, along with
their duties, to this central consulting authority. The authority would also
prepare up~to-date standard tender and contract conditions and be a central pool
for storage and exchange of experience and information an a natimal level. In
addition to the activities of the present Technical Department, the new authority
might gradually evolve to take over the provision of tectmical input to other
relevant government services, e.g. co-ordinated city planning, housing for lower
and middle~incame groups, rural water supply projects and public health projects.

Tre MPW Rural Water Supply Department

27. The MPW Rural Water Supply Department (RWSD) was established to strengthen
and co~ordinate efforts to bring supplies of potable water to remote towns and
villages, and to chamnel all the various govermment and bilateral aid contributions
to projects for the construction or J.mpmvenent of water supply, and recently
sanitation, in rural areas. Its services are considered as contributing to basic
health improvement. Therefore many of its proposed projects are approved without
strict feasibility studies or analysis of priorities but rather in response to
vocalized popular demand. The RWSD works closely with the Local Development

1/ Certain specialized public sector agencies have been authorized to pay
Aigher salaries and provide better working ..ncitions.
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Associaticns (LDAs) and the Confederation of Yemen Develoorent Associations (CYDA)
in their water supplv extension programmes on & project by project basis. The RW¥SD
is assisted by a WHO/UNDP technical unit which designs and prepares drawings,
specifications ard supply lists for rural projects. The staffing consists of

a Project Manager, Design Engineer and Mechanical Engineer, plus a mumber of

United Nations volunteers and expatriate engineers (not currently up to authorized
strencgth due to recruitment difficulties). A furtiier problem is the difficulty

in recruiting sufficient local staff as counterparts to benefit fram training
opportumities.

28. In its efforts to satisfy the numerous requests for water supply projects,
the RWSD operates on force account with its own drilling rigs, but it also tenders
out well drilling work to private, local and foreign contractors. It has its own
Dump erection an? maintenance crews, workshops and stores taken over from an earlier
USAID project. Same of the pipes and pumping equipment are obtained through foreign
assistance, and the remainder are purchas>d from local merchants. Same bilateral
aid agencies carry ocut projects directly or through contractors.of their own
selection with anly a nominal involvement of the RWSD.

29, As a result of the proliferation of organizatians and agencies involved
in the work of the RWSD, it was not possible to ascertain the actual number of
projects implemented, or even cbtain a clear picture of the funds invested.
However, the following figures were cbtained fram a report under preparation by
the WHO/UNDP unit:

Table 5
Projects Designed and Implemented by WHO/UNDP
Up to August

1976 1977 1978 1979 1980

Designed 32 42 74 89 126
Inplemented 25 43 63 40 25

Wells drilled 19 11 19 28 25
Population served 82,000 99,000 122,000 56,000 72,000

30, The Mission concluded that, in their enthusiasm to cater for a basic

need with an immediate positive impact, the Government, LDAs and internaticnal
and bilateral agencies are operating in an unco-ordinated manner. Furthermore,
there are clear risks in continuing with uncontrolled drilling. Large sums are
being invested on water resources with scant hydrogeological information on the
probable lang term yield of these resources. Further well drilling, in the
mountainous areas of the country in particular, should be limited until such

time as a comprehensible hydrogeological survey of the country is carried out

to determine the quantities that may safely be extracted. In Sana'a, for examrle,
a 20 m drop in the water table has keen reported, although full exploitation started
only in 1978. The Govermment is aware of the dangers and recently decided to
disallow the importatian of érilling rigs in view of the large number (estimated
+0 be over one thousand) already in the country. Thus there is an urgent need
for co~ordination of decisiaon making to ensure efficient use of local and foreign
contributions.




The Hichway Authority

31. The Highway Authority (HA) was established in 1973 as part of a joint
IDA/Kuwait Rimé (315~-YAR) cperation to assist in financing a highway project.

It operates as an autonamous Government agency with its own capital, budget,
incare and salary scales, under a board of directors composed of covernment officials
and chairecd by the Minister of Public Works. The HA was initially respansible for
the design, cnstruction and maintenance of the highway and road network on a
contractual basis for the Goverrment and local authorities. It has over time
become merely a public sector contracting agency submitting tenders and canpeting
in the construction and maintenance of roads like any private subcontractor.

At the sar time it subcontracts local and foreign contractors ard engages in
renting out equipment and plant. Its involvement in design has been negligible.

32. It was the original intention that all road construction activities
should be chamnelled through the HA. However, the extremely rapid growth of

demand for roads, coupled with an increasing availability of resources to meet
that demand, has made such an aim impractical. Consequently the HA has rightly
concentrated on major projects. The LDAs have executed a large programme of

feeder road construction, in most instances without consultation with the HA.

Bilateral aid organizations have also been directly inwolved in the planning

and construction of new highways.

33. Since its inception in 1973, the HA has assumed several discrete
functions:

Highways financed bv the Central Government: Th e projects are
financed directly from Central Govermment fumds included in the MPW budget.
The HA itself prepares designs and cost estimates and carries out cmstructim,
sametimes an force account but usually by subcontracting to local (or recently
Chinese} contractors.

Highways with international financing (e.g. IDA, Arab Fund): Here
the HA acts as the Govermment's executing agency throughout all the project
management stages of identification, design and implementation. The designs
and tender documents are prepared by international consulting fims, acceptable
to the financing agencies, under contract to the HA. The projects are advertised
for intermational tender and the work is awarded to the lowest satisfactory bidder.
Local firms can, but rarely do, participate, due to their lack of technical and
managerial resources. Supervision of construction is also undertaken by
foreign consultant firms under caontract to the HA, and they monitor progress
and certify payments an behalf of the Government. In cne recent instance, the
Taiz-Turda road, the bids received fram respansive, qualified contractors were
found to be in excess of the available funds. In agreement with the funding
agencies, the Government required the HA tc carry out the work on "force account”.
To prevent any conflict of interest, the supervising consultant was engaged by
the Central Planning Organization.

Highways with bilateral financing (e.g. the Abu Dhabi Fund) : Same bilateral
financing agencies have thelr own executing agencies. These agencies engage cansultants
to carry out the necessary designs, prepare tender documents and supervise
cnstruction. In such cases, the HA bids an the projects as an independent cantractor
under the same tems and conditians as the other bidders (no preference is
currently given to bids fram local sources). An example is the Sana'a-Marib
highway financed by the Abu Dhabi Fund, where the HA bid was the second lowest,
the lowest being that of Al-kKhourafi of Kuwait.
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34, Since the establishtment of CYDA, attempts have been made to formalize
the HA's relations with the LOAs. It has been suggested that the activities of
the ILDAs should be limited to roads of less than 30 km in length. It has also
been proposed that the HA should be made responsible for the maintenance of roads
canstructed by the LDAs. But the HA has been reluctant to take over this latter
task since, in its opinion, most of these roads are not properly aligned and
canstructed. Thus, there would be a need for basic reconstruction +o0 upgrade
them before reqular maintenance procedures could be successfully implemented.
When asked, the HA also carries out cost estimates of roads built, or planned
to be built, by the LDAs, in order to determine the cost share of the Central
Govemment.

35. The HA typically suffers from a deficiency of suitably qualified
staff, and is often wnder pressure to proceed without the necessary agvance
preparatian or organizatian. Here an important factor is the generally low
level of campensatian in the public sector. The HA, which operates as a
parastatal, is able to offer somewhat better conditions of service than apply
to regular civil servants, but these remain considerably inferior to salary
levels in the private sector.

36. The first IDA/Kuwait Fund highway project was followed in 1976 by

a second project (558-YAR) for US$S 14 million to construct 63 km of bitumen
road and provide technical assistance to the HA. A third highway project,
approved in 1978, is currently being implemented, co~financed by IDA

(Us$ 11.5 million ) (794-YAR) and OPEC (US$ 8.7 million) (loan number 114P-1979).
In this latest project the main emphasis is an the introduction of effective
highway maintenance practices including the provision of maintenance equipment
and workshops, HA staff training in operation and maintenance of ecuipmment,

and direct staffing of related key positims.

37. The main operaticnal sections in the FA are the Construction Department
and the Maintenance Department. The Caonstruction Department is responsible for
inter-urban highways and street works for the mmicipalities on a "force account”
basis. This Department prepares designs and submits a preliminary cost estimate
that includes estimates for labour, materials, depreciation of equipment, a

20 per cent cantingency item and a 10 per cent head office overhead. The
necessary funds are then allocated fram the State budget for the MPW. The HA
draws an these funds as constructian work progresses, but it is unable to plan
its work effectively because the Ministry of Finance seldom allocates the full
amounts estimated to be necessary.

38, The income of the HA resulting from its construction of new road and
street works in recent years was reported to the Mission as follows:

ng_gt Year Incame

1976-1977 YR 62,500,000

1977-1978 YR 73,600,000

1978-1979 YR 66,600,000

1979-1980 YR 59,000,000

For the 12 month period fram July 1980, the HA estimates it will carry cut works
valued at approximately YR 60 million, of which YR 15 million is for the city
of Sana'a.




39, The Constructian Department has an overall workforce of arounc 800
and works £xam its head office in Sana'a with & resident engineer respansible
for each specific project. Rexorting to the Chairmen (the Minister of Public
Works) are a General Manager, Chief Pngineer, Desion Engineer, Mechanical
Engineer and Construction Engineer (all Yemeni nationals): They are at present
assisted by 8 expatriate encineers fram India, Pakistan and the Philippines.
40. The Construction Department has a large pool of plant and equipment
accumilated over the last 8 years (see Amnex 7), and this is sametimes made
available for hire when not in use by the Department.

41. The cuwrrent highway construction activities in which the H2 is involved
are sumarized in the following table:

Table 6

Construction adctivities at December 1980

. ] Lengtih cs Cgs‘c
Finance | Road | s Pinish Estimate Design | Supervision | Construction
f | YR million '
I
YAR Covernmem: | Sana's~Jihanaa | 30 Asphalt 50 SWECO/HA HA HA
Arhad - Hamm f nz Cravel 70 SWECO/IA Hi HR
Mansouria - Raiamia | 30 Cravel Not HA Ha HA
! available
!
‘ I
Saudi Dev, Dharan - EI Jainoub 79 Asphalt 253 Wilson + Morrow Furlanis
Saudi Dev. Hodeidah - Jizan 204 Asphalt 389 Wilson + Korrow Saru ¥han
(Korean)
Litys Mafrag - Mokha Asphalt 60 Interonte/Gibb Ch:._n:
R+ B
YAR/China Amran - Hajja 80 Asphalt 220 China Road and Bridgs Engineering
Company
Source: EHEighway Authority
42. The HA Maintenance Department is responsible for the maintenance of

aprocmately 1,200 km of asphalt roads and 775 km of gravel surfaced roads,
the latter mostly in Hodeidah, Taiz and Ibb Governorates. Maintenance costs
are charged to the Government and are calculated to cover direct materials,

labour and fuel costs, eguipment depreciation plus a 10 per cent overhead to
cover HA heagquarters expenses. The vearly costs reported to the Mission, as
billed to the Govermment, are as follows:

Budget Year Maintenance Cost
1976-1977 YR 14,261,266
1977-1978 YR 13,016,921
1978-1979 YR 23,835,625
1979-1980 YR 25,758,968
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43, The Chief Maintenance Engineer, an expatriate, and his Yemeni counterpart
are based in the Sana'a head office, and the three branches are rm by maintenance
engineers, each with a secretary, stores, a bookkeeper and assistant supervisors.
The owverall muber of maintenance persannel is about 400, fluctuating seasonally,
and annual payrolls generally range from YR 550,000 to YR 600,000.

44. The Department has the following major equipment at its disposal:

Bulldozers, D-65 to D-8
Graders

Rollers, vy, 8 -d 12+
Service wehiclies
Mobile asphialt kettles
Asphalt distributors
Loaders

Dump trucks

Water tankers

It can also borrow equipment from the Construction Departrment as necessary.

t:; -
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45. In sumary, the HA is involved in meny phases of highway develomment -
preliminary studies, designs, contract administration, actual construction and
maintenance. This vast range of responsibilities, coupled with a limited stock
of managerial and technical resources, nas rendered its effectiveness in all
~aspects unsatisfactory. Senior staff are overworked, both due to their limited
number and absence of clarity of purmose and objectives. The administration

of day-to—day operations cansumes their efforts and thereby inhibits any serious
long term planning and deprives them of the opportunities to contribute dependable
advice as an input to the government decisionmaking process. The HA and staff
are thus exposed to often unfair, albeit inevitable, criticism that further
reduces their morale. Furthemore, the establishment of the HA as a "force account"
operation has constrained the development of local contractors in this sector.
The Mission therefore suggests that the HA's construction activities should be
gradually phased out and the authority upgraded into a planning, supervisory and
maintenance operation. The equipment available within the HA should partly be
transferred to the Maintenance Department, whose duties are bound to increase
significantly as the highway network extends, and the remainder sold or made
available for hire to local contractors.

B. Governorates and local Develomment Associations

46, The administrative system in the YAR is decentralized, and considerable
authority is dewvolved to the Governors, who both cc-ordinate the activities of central
departments at local level and have funds (and limited technical staff) with which
to camission development activities on their own account. Another important factor
with special impact an the construction industry is the system of Local Development
Associations (LDAs), recently further formalized and given more consistent government
support by the establishment of the Confederatian of Yemen Development

Associations (CYDA). Self-help and cc~operation an a local lewvel is a historic
characteristic of Yemeni commmities, developed as a result of geographic isolatior
imposed on them by the mountaincus terrain and through centuries of neglect by
uminteresved central autocracies. These factors have engendered a self-reliant
approach among rural pecple and an appreciation of the need to adopt same form of
co~operation for the sake of survival in a difficult envircnment. The activities

of the LDAs, financed in approximately equal parts by local taxes, contributions

of the local population, and allocations fram the Central Government, are a

dynamcelamtmmraldevelogrentmdfomawtalhm(mthecovenrents
strateqy to meet basic human needs.




47, Prior to the advent of the IDAs in the early 1970s, the only access

to many rural comumities was by rough paths which could only be traversed an
foot or by using pack animals. Now, with same technical assistance and heavy
equipment from the LDAs, plus locally organized volunteer labour, many of

these cammmities have constructed access roads suitable for four wheel drive
wehicles. Whereas a visit to the nearest town used to require a full day, now

it may be accomplished in a few hours, and locally grown agricultural produce

can be marketed readily. Once these commmities had roads, thev were then able
to transport building materials and build schcols, clinics, and water and electric
systems.

48. In 1972 there were only 28 1LDAs, and now the muber has increased to 191.
There is great variation among LDAs, but many have achieved remarkable success in
assisting rural comumities to attain an improved standard of living. The
Government is aware of the valuable contribution made by the LDAs to rural
develomment and plans, through CYDA, to continue supporting this system and
gradually expand their technical, administrative and financial services.

49. The Missicn were impressed by the positive contribution made by the

IDAs to the naticirbuilding efforts of the people, and the dedication and sense

of pride of elected officers who make a real contribution to direct participation
in decision-making at the local cammity lewel. The projects carried out by the
LDAs have been (ranked by priority) feeder secondary roads, water supplies,

schools and health centres, and mosques. The following table showing the financial
pmgresso;thelﬂAsxsagoodmduzumofﬂmrdynam.sm

Table 7
IDA Incame and Expenditure, 1975-1978

1975-1976 1976-1977 1977-1978
Nurber of LDAs 114 118 134
Expenditure (YR million) 37.2 55.8 100.7
Income (YR million) 56.2 89.9 141.7

Source: CYDA Magazine, No. 3/4 of 1980

50. For the two financial years 1976-1977 and 1977-1978 the following
achievements were reportedl/: !
Roads 8,206 km
School buildings 486
Water supply projects 746 (includes some verv minor projects)
Health projects 31
51. As primary comumity needs are satisfied, albeit at a basic level, and

the finds allocated to the LDAs increase, it will be advisable to organize, control
and monitor their activities more closely in order to reduce wastage that was
perhaps inevitable during implementation of primary projects. The subsequent
stages should be based on carefully thought out and better conceived and designed
projects. These may include such activities as broadenmg the feeder roads, adding
bridges and culverts, introducing retaining walls, and improving surfacing. In the
case of water supply, projects could include a second well to guarantee permanence
of supply, house connections and improved storage. In order to establish the above,
same measure of central control will be necessary, probably guided by the CYDA.

1/ Source: Al Ta'awan, a co-operative movement in YAR .
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52. The YAR Govermment and CYDA are jointly rlanmning the preparaticon of a
Rural Development Support Project to strengthen the operations of the LDAs by
providing 2 chamnel for financing through the Co-operative Develomment Bank (CTB).
At the time of writing this report. CYDA was considering appointing a rproject
Freparation team to prepare a proposal to be submitted for consideration by the
World Bank. As the team would irnevitably have limited experience in project
preparation, the Govermrent planned to recruit a spyitable firm of consultants
to assist in the preparation. The consultants shou'd be required to prove
themselves capable of engineering, supervising and administering the various
levels of infrastructure required to serve the needs of the comumity. They
should also be required to develop a portfolio of standard desians and
specifications with bills of quantities for water and electric supply systems,
drainage schemes, schools, clinics and service roads.

53. The LDAs, with Government, CYDA and CDB assistance, have greatly
improved the living standards of rural commmities, and if they are provided
with access to appropriate levels of technology and long range financing,
living conditions in the rural areas should improve. BAs a result, urban
drift ocught to be moderated if not halted. The Mission beliewves that a
strategy of underpinning, but not undermining, the LDA structure is vital
to the comtinuing stability and progressive development of the YAR.

C. Foreign Contractors and Joint Ventswes

54. Foreign contractors only started to move into the YAR during the 1970s,
and their operatias are generally limited to the larger public sector projects.
However, Chinese workers have saretimes imdertaken minor works such as tile
paving in the central network of roads in Sana'a. The Chinese have also
undertaken the construction of houses and repair workes for the private sector.

5¢. In view of the lack of reliable data on the resources and ocperations
of private construction enterprises, the Mission conducted 52 interviews (see
Amex B8) as follows:

5 internatimal contractors
2 joint ventures
41 local ocontractors
4 manufacturers of building materials.

The respanses may not themselves be entirely reliable, but it is believed that the
overall picture is reascnably accurate.

56. Most of the foreign cantractors working in the YAR operate on a project
by project basis, and their operations are directed either from the head office

in their home country or from a branch office elsewhere in the regian. Projects
are usually managed and supervised by expatriate personnel, and equipment and
construction materials are often purchased directly by their head office abroad.
Apart from the Chinese work forces, who have successfuily employed labour-intensive
techniques, most foreign contractors use modermn construction technicues and
sophisticated construction equipment, and rely heavily on imported building
materials and components.
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57. There are currently about 15 foreign contractors active in the YAR, mainly
from Eurcpe and the Middle East. However, Korean contractors have recently been
successful in obtaining same major contracts including the campletion of the
large new Central Bank building in Sana'a. Although the quality and speed of
constructicor achieved by foreign contractors is usually acceptable, it appears
that bids are scretimes excessxvely high (even bearing in mind the high cost of
iabour and other resources in the YAR), and that insufficient attention is given
to the transfer of skills to local pecple at all levels. Same campanies retain
local Yemeni agents, but these individuals are usually general merchants who lack
technical expertise, and their managerial role is limited to contacting clients
and seeking invitations to tender. Although same Yemeni citizens have cbtained
useful on-the~job training in craft skills and as plant operators, the Missim
mamtams that it would have been preferable that foreign contractors be required

to make a more formal carrmtxrmttothetransferofsk_ﬂlsas a contribution to
a ga'xeral apprenticeship scheme.

58. The activities and aroroach of the Chinese work forces differ markedly
fram those of the foreign campanies, but they can also be viewed as "foreign
contractors" since they are now budding in competition with the private sector
for general building, public housing, and public works contracts. They have
been remarkably successful in campetition, largely because their bids are low,
they complete their work on schedule, and the quality is acceptable.

59. The Pecple's Republic of China sent an initial work force to the YAR
in the late 1950s to design and construct a road from Sana'a to Hodeidah. The
rocky and sharply undulating terrain over which the road had to pass comstituted
a major challenge. The work was completed, using labour-intensive techniques,
in 1962 and is still rightly admired as a remarkable engineering achievement.
The Chinese have continued to contribute to the highway programme, including
the major link from Sana'a to Sadah and a road fram Amran to Haijah, which is
now being extended to the coast road. As a result of their favourable record,
the Chinese work forces are now being invited to bid for a variety of projects
in competition with other foreign and local contractors.

c. The Chinese work forces appear to be highly motivated to camplete
projects on schedule and to acceptable quality standards. This is true in spite
of the fact that they pay mxch lower wages to their nationals than the YR 70-80
per day demanded by Yemenis. However, it is clear that their bids do not
realistically reflect their overall cost structure. Chinese work forces
normally receive two salaries, one in the country where they actually work, and
a second salary which is received by their families in China. They do not pay
taxes nor cantribute to social security benefits., Furthermore, they have very
little time off. The Chinese work forces have no counterpart Yemeni nationals.
This is unfortunate as the latter could gain much from the transfer of skills
available within the Chinese work forces, which are undoubtedly of a high order.

61. The largest and most active joint venture canstruction business is
Saeed Kalpataru, which was set up jointly in 1977 by an Indian construction
company and a Yemeni entrepreneur and has already completed a number of
umniversity buildings, oifices, factories and residential buildings. It should
be understood that the joint ventures operating currently in the YAR, although
they serve a purpose, are not of the conventianal kind where two or more
campanies join forces, each contributing technology, equipment and financing.
The predaminant technical and managerial contribution is made by the foreign
partner, while the Yemeni partner has the necessary funds and credit to qualify
as a bidder on public and private sector projects. Thus the actual transfer of
technology aud managerial skills is limited.
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62. There are few local contractors with sufficient financial, managerial
and technical resources to campete currently with foreign contractors on large or
technologically camplex projects. These resources can anly be improved and
augmented gradually; therefore the alternative strategies available are:

(1) to set up a national construction campany to campete for large projectsl/

or (2) to accept that there will be a continuing need to rely an foreign
campanies (hopefully diminishing as local firms increase their capacity),

at tne same time taking measures to encourage these firms tc offer reasonable
prices and cantribute to the general national development. Since the idea of
forming a national construction campany has not been accepted by the Goverrment, the
Mission recammends measures to encourage better service fraom foreign £irms bv:

1. Diminishing contractual risks so that bidders will reduce
the "risk factor" in their profit margins and offer keener
prices. Measures could include clearer drawings and contract
documents, reducing the number of alterations due to changes
in requivrements, expediting decisions on queries and
variatians, allowing price adjustments based upon an agreed
index of construction costs, facilitating the issue of tax
exemptions, visas and work permits and ensuring that contract
payments against interim and final ccrtificates are made
prametly in accordance with the cuaoditions of contract. It
may be argued that these meas. 'es are unnecessary since the
contractor always covers himself with excessive profit margins.
On the other hand such profit margins often realistically
reflect costs imposed artificially by cumbersame and unhelpful
procedures. They could and would be reduced if the bidders
were more confident.

2. Requiring that foreign contractors contribute directly to the
development process through counterpart and apprenticeship
training schemes. Joint ventures might also receive direct
encouragement providing there were formal procedures for the
transfer of technical, managerial and commercial skills.

D. Local Contractors

63. The YAR is a country with 2 rich and wmique building heritage, which is
reflected in the technical skills of local building contractors who specialize in
traditional technologies using stone, burmt clay bricks, mud bricks and gypsum.
Before 1962 these traditional technologies predaminated, and local contractors
enjoyed a monopoly in a steady but limited market. At that time there were no
foreign contractors working in the YAR apart fram the Chinese work force which

was engaged in the construction of the Sana'a - Hodeidah road. During the
succeeding 8 years of civil war, public sector construction activity was almost
halted, except for a limited amount of school and hospital building in the main
cities of Sana'a, Taiz and Hodeidah. Tne traditimal builders experienced a
diminution of demand, ran down their limited stocks of tools and equipment,

and allowed their labour forces to became dispersed. They were thus ill-prepared
to campete for the many new develomrent projects that became available in the drive
to modernize the country in the early 1970s after the civil war had been concluded.
Financing came fram a variety of sources, including the World Bank and UNDP and a
number of Western and Arab countries.

1/ B. Kulkarni, The Yemen Naticnal Construction Campanv, Concest Paver
(Ministry of Public wWworxs, 1978).
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64. With the rapid expansion of construction works - both in size and

quantity - few Yemeni contractors could cope with the complexities and new
building techniques that were demanded. They found themselves unable to

complete work to a fixed cost within a limited contract period. Many projects

fell seriously behind schedule and were withdrawn from local firms and re—awarded
to foreign contractors. With the excess of development activity, little attention
was given to the needs of local contractors, particularly in respect to upgrading
their capacity and competitiveness. The Government therefore became understandably
reluctant to award contracts (particularly for major projects) to local cantractors,
and many left the contracting industry to engage in more rewarding forms of
comercial activity. There have been cases where prominent local contractors

have been removed from major construction jobs and replaced by foreign campanies.
Those local cantractors who managed to stay active have often either employed
foreign experts to work for them or deliberately limited themselves to small

and simple projects, which they can manage successfully.

65. One problem in particular is that many of the so—called skilled warkers
in the constructian industry in the YAR perform below intemationally accepted
levels of quality and productivity. Plumbers, carpenters, electricians and
plasterers are generally inadequate due to poor training. There are hundreds
of small Yemeni contractors working in their villages on houses or buildings
such as schools. Most of the prototype schools in the rural areas were in fact
built by these local contractors. However at the present time there are few
who can be relied upon to construct a major project on time and to acceptable
standards. '

66. There are same local campanies that shcw cansiderable pramise and would
need anly limited assistance to became, in due course, fully campetitive with
foreign contractors on all but the largest and most camplex building projects.
These firms are usuzlly managed by an engineer or at least by a manager with
substantial practical technical experience, and have a full range of equipment,
experienced supervisors and skilled labour. Although there are a number of
capable local building contractors, the picture in civil engineering, road
cnstruction and general public works is less happy. Even with outside
assistance, a 5~10 year time scale would be realistic for the developme..t of
fully capable local firms in these more specialized and technically demanding
areas.

67. Although there is no established system for the registration of contractors,

some Government agencies have their own registration lists. The MPW for exarple

has prepared a list of 55 local contractors (see Annex 9). The Project Implementation
it/IDA Education Project under the MOE has also set up a system of classification

for its own purposes based on the following criteria:

Table 8
Basis of Classification of lLocal Cantractors by PIU/MOE

Classification Base First Class Second Class Third Class
1. Velume of wark (YR million)  20-50 5-20 less than 5
2. Quality of work good acceptable poor
3. Campleticn Drompe pra.pt same delays
4. Financial capability to fully capable average nct usually

finance work in progress possible

from own resources for at
least 3 months ‘
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68. The Missicn interviewed 41 local contractors (see Annex 8) in order
<0 abtain a general picture of typical resources, capacities and problems. The
annual workload of these contractors ranged from YR 2 million to YR 40 million,
and the largest among them emploved wp to 1,000 people (mostly casual labour).
The main difficulties perceived by these firms were as follows:

1.

wn

Bid documents prepared by the MPW and same aid agencies are not
camplete. Mechanical and electrical drawings and specifications
are inadequate, and fully detailed bills of quantities are seldam
available. In addition, the conditions of contract are freguently
abiquous and diffiadt to understand. Most bid documents are
preparec in English, which creates a language problem. Also,
time periods for studying the contract documents are often so
short that the contractor is unable to repare a fully detailed
estimate.

Most of the materials used in comstruction are imported (varies
fram 65 per cent to 80 per cent not including prefabricated
constouction 1/) , which creates additional difficulties for

local fimms in ordering and purchasing with adequate lead time.
Handling and clearance in the ports is a further source of delay
and difficulty. Custom duties for imported building materials are
high, ranging fram 30 per cent to 70 per cent. These bezr
particularly heavily on the local contractors, who are unable

to demand remittance of tax an the contracts they undertake.

Transportation between the port of Hodiedah and other cities is
very costly. For example, hire of a 6~ton truck fram Hodiedah

te Sana'a costs almost YR 2,000. This can and does lead to
enormous cost increases, stemming directly from transportation
exoenses. In 1976 the PIU/MIE estimated cost additions of

10 per cent for transport from Hodeidah to Sana'a and 120 per cent
additional for goods transported from Hodeidah to Beida. New

and better roads will, of course, eventually lead to samewhat
lower costs at the final destination.

The cperatianal cost of wvehicles, plant and equipment is hign
due to the mountaincus terrain, high wage rates for mechanics,
drivers and operators and delays in the delivery of spare parts.
The wide rancge of suppliers from many different countries is a
factor in the generally inadequate agency and service facilities.

Payments to contractors are often delayed for 2 to 4 months
after they have been certified due to prolonged processing
procedures in Government offices. Contractors' payment
certificates are first checked by the supervising agency,

but every certificate must also be examined and approved by
the CPO and the Ministry of Finance before it can be honoured.
These cumberscme procedures result in excessive calls upcn a
contractor's liquid reserves to fund work in progress and encourage
cantractors to restrict the commitment of resources to their
sites, resulting eventually in delavs to the construction
schedule and additional overheads for the ccatractor.

1/ Source:

PIU/MOE, based an comparative st.zxdy of many projects under construction.
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6. Cammercial banks rarely offer full lending and cguarantee
facilities to local contractors, and letters of quarantee,
performance bands and loans have to be fully covered by
licquid reserves in a bank account or with full collateral
backed by land or property.

7. One of the most crucial problems facing local contractors
is a lack of effective management skills, particularly
in the areas of estimating, costing, programming and
general contract administration. Many of the contractors
interviewed expressed a readiness to take advantage of
technical assistance for construction management training
1f this were made available.

8. Skilled manpower is in short supply at all lewvels, ranging
fram engineers to technicians to supervisors, foremen and
craftsmen. Site supervision is often ineffectiwve, so that
work is of barely acceptable quality and productivity
levels are poor. According to the PIU/MIE, transporting
skilled labor fraom Sana'a to construction sites in Saada,
Haja or Beida, can add about 30 per cent toc the cost of
labor.

9. Since clients (especially Jovernment and aid agencies) are
aware of the inexperience of Yemeni contractors and their
low levels of supervisory skill and capital, they are under-
standably reluctant to award sizeable constructian projects
to them. This reluctance, coupled with the competition fram
foreign contractors, makes it very difficult for local £imms
to secure a stable workload and gain the experience thev
need to gradually improve their levels of performance.

69. There is an urgent need to improve the levels of efficiency and
performance of local contr rs, not only to moderate the escalation in
housing and infrastructure .usts but also in view of the substantial
proportionate share of costs attributable to construction activities in
investment and develomment programmes affecting other sectors of the
ecanomy. In order to upgrade the capacity and standards of performance of
local contractors, the Mission cancludes that attention should be given
to four main aspects:

1. Provision of a reascnably continuous workload, so that it
becames worthwhile for the contractor to invest in physical
resources and build up his technical and managerial skills.

2. Financial assistance, at least to the extent of ensuring thac
the client makes payments pramptly on certified work in accordance
with “he terms and conditions of the contract.




3. Deliberate risk reduction bv simplified or less rigorous
contract comditians, or by making available materials or
specialised plant and equimment to the contractor so that
he can devote meore attention to the physical planning and
organisation of work on the site.

4. Direct advice and assistance through training, possibly
supplemented by an an-the-job advisory service on an
extension basis.

E. Cansultants
70. Most of the design and supervision work on major projects 1s

carried out by foreign consultants who are registered with the CPO

and selected an the basis of technical evaluation (sametimes restricted

in the case of bilaterally-funded projects). Fees are discussed, and if
within range then negotiations for contract are entered into. Same of

these firms have permanent offices or representation in the YAR, but others
anlv establish a presence when working an a particular project. There

are a few Yemeni engineers and architects in private practice, but they

mostly concentrate an simple building projects for private clients.

The PIU/MOE and Technical Department of the Ministry of Public Works (see paras.
21-26) provide reasonable consultancy services to other govermment departments,
but not an the fee-charging basis that would be necessary to fimd a fully
effective professional service. There is a definite need for an improved
local source of technical consultancy expertise to assist the Govermment

in planning and decision-making, and to requlate the activities of foreign
consultants ané ensure that their design and supervision procedures are

fully appropriate to general strategies for national develomment as well

as providing efficient solutions on individual projects. To this end, the
Mission proposes that the Government should strengthen and develop the MPW
Technical Section as an autanamous Yemen Consulting Bureau responsible directly
to the Minister of Public Works. This bureau should also assume
responsibility for registering, setting guidelines for, and supervising

the work of foreign and local conmsultants.

71. The Governmment is aware that, in spite of the rise in the number

of Yemeni graduate engineers and architects, the need for the services

of foreign consultant firms and individuals will inevitably persist for some
years to came. This, however, is no reasan for neglecting to provide
opportunities for local engineers to gain experience from such oconsultants

so that they will be able, in turn, to make their own increasing contributicn
to the achievement of the nations's development objectives. A frequent
regret expressed by UN and bilateral agency advisers has been the lack

of enthusiasm or initiative shown on the part of their Vemeni counterparts.
It would, however, be wrong to use tiis as an excuse for adopting a defeatist
attitude. In the Mission's opinion, the Goverrment should require its
consultants to make a more conscious effort to provide positive work experience
and training for local engineers and architects, so that the status and
cantribution of the professian becames steadily more relevant to local needs.
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The organization cf the engineering and allied technical professians
its infancy in the YAR, and problems and constraints include:

1. The small number of graduate engineers (about 200 in the
whole country).

2. The quality of training received in many cases is low, both
due to weaknesses in their basic schooling in the YAR and
the doubtful academic standards of same of the foreign
umiversities attended.

3. There has been a general lack of appreciation of the services
that engineers and architects can bring to the improvement of
the traditional construction methods to ensure a more efficient
use of available resources.

4, The urgent pressure to implement the relatively large and
camlex development projects demanded by both the public and
private sectors has resulted in these projects being designed
and executed by foreign consultamts and contractors, thus
limiting opportumities for training and improvement of Yemen:i
engineers.

5. The scarcity of Yemeni citizens with university education
hascausﬁsareengmee.zstobeappomtedtomagen.al
posts of a purely administrative nature. One finds that the
specialised and wide-ranging skills of engineers and other
technically-based professicnals are often grossly under-
valued in carpar'.sm with those of managers, administrators
and graduates in various soft disciplines.

6. Lastly, but of major significance, is the disparity resulting
from the relatively low salaries paid to naticnal engineers
as campared to expatriates and also the divergencies in
salaries among the different state organizatioms,

73. After several abortive attempts, the Association of Yemeni
Encineers (AYE) was foarmally instituted at the First Constituticonal Congress
helé in Sanza'a an 2 March 1980, during which an Executive Board was elected.
The Basic Law of the AYE was then issued to regqulate its activities. The
cbjectives and duties of the AYE are included in Article 5 of the Basic law
reoroduced hereunder, as translated f£ram the original Arabic text:

"As a result of the rise in the number of Yemeni engineers in the
Yemen Arab Republic, and the conviction of the important role that these
encineers must play in the economic develomment field and the importance
of ensurinc their effective participatim in overcaming the factors leading
tc wmderdevelomment, the Association aims at unifying the efforts of Yemeni
engineers in order to carry out the following duties:




1. Effective participation in strencthening the foundations
of an independent and self-sufficiert national econamy through
participation in the design and construction of various vital
develomment projects, whether at the overall national, social
and ecanamic level, or within the scope of Local Development
Associations. This shall be provided through the Associatimn's
specialised consulting and construction offices. The Association
shall also organize lectures and conferences in various fields.

2. Work at providing the broadest facilities and conditions
to allow the members to exercise their techmical activities
and provide them with social insurances (guarantees).

3. Effective participation in organizing productive and
developmental activities and monitoring designs in order to
adopt engineering specifications suitable to the conditions
and characteristics of the country."

74. Canditions for membership in the Association are Yemeni citizenr—

ship and a B.Sc. or equivalent degree in engineering or a related profession,
including architects and civil, mechanical, electrical, mining, chemical

and other engineers to be specified in the By-lLaws (not vet published),

but with the exception of agricultural engineers. Provision has been

made to accept honorary members of Yemeni citizenship as advisory consultants

to facilitate and support the activities of the Association. These include senior
civil servants who, although not holding a formal degree, have gained

sufficient campensating practical engineering experience as a result of

their official responsibilities.

75. By November 1980 the Executive Board had established an AYE

office in Sana'a and invited all qualified engineers to apply for
registration with the Association by submitting copies of their academic
Credentials. The Mission was informed that, by the end of November 198C,
some 150 engineers had been registered, and it was expected that the

number would rise to 200 by early 198l. Disaggregated membership figures

by the various disciplines were not available, although the number of civil
engineers and architects in the country qualified for membership was
estimated to be about 50. The establishment of the Association is a positive
step towards organizing the profession and providing a forum for its members.
The Mission was impressed bv the serious approach of the elected officers
and officials of the Association.

76. The Mission has identified the AYE as an instatution which should
be actively supported. There is an urgent need to provide local engineers
with opportimities to gain organized, practical postgraduate

experience and access to relevant data, information and expertise, so
that they can gradually take on enhanced responsibilities and make a

full contributicn to national develomment. Thus, the Mission recommends
that the Govermment should:




1. Consult AYE fully in the eveluatian of degmees and professicnal
credentials. The AYE should eventually develop into a corporate
body with full jurisdiction over the granting of the title
"graduate engineer" (Muhandes Mujaz) .1/ Eventually the AYE
should anly offer full corporate membership to those who can
demonstrate practical professional competence (throucgh designs,
calculations, an interview and examination) after, say, 3 - 5
vears postgraduate experience.

2. Require foreign comsultants and contractors to employ a minimum
proportion of Yemeni engineers an an agreed counterpart
basis.

3. Introduce more attractive salary scales, incentives and faster
pramotion for engineers in public service.

4. Gradually introduce a reguirement for engineer's or architect's
drawings in applications for building licences.

77. In view of the early stage of develomment of the AYE and the
inevitable inexperience (and pressure fram cther duties) that limits
the activities of its honorary officers, the Mission sts that
technical assistance should be sought by the Goverrment on 2f of the
AYE to:

1. Prepare and issue criteria and recamendations for postgraduate
in-service training and a code of professicnal conduct.

2. Establish internal administrative rules and regulatians.

3. Formilate a list of accredited educational institutians.

4. Assist in producing a programme of relevant professianal
activities including training courses, lectures, papers and
perhaps a technical journal.

G. Bvolutian of Canstruction Costs

78. Canstruction costs have risen steeply in recent years.—z—/ No systematic
and agreed record of building costs is available, although the PIU/MOE
periodically issues analyses of costs of buildinc materials and labour,

the most recent having been published in Octcber 1980 with coust escalation
projections to 1983. In 1979 the MPW started to collect data with a view

to issuing a "Builders Price Book" to assist in estimating and controlling costs.

1/ In Yemen, artisans such as car mechanics, master blacksmiths, plumbers
and similar professicnals are traditicnally called "Muhandes", i.e.
engineers. |

2/ See Amnex 10 for data on constructian cost trend 1975-79 and typical
Jabour and material cost increases.
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The latest issue of this volume, dated May 1980, contains valuable information
an basic rates for labor, plant and materials (see Annex 11), typical
productivity levels (see Pnnex 12) and a schedule of typical rates for
finished items of building work (see Amnex 13). 2All of this information
covers prices as at April 1979 and April 1980. Inevitably same of the

data is speculative, since construction costs are highly sensitive to
specifications, standards and inspection, all of which are highly

variable in the YAR. A set of uniform standards and specifications,

backed up by thorough quality control, is a prerequisite to the campilation
of fully reliable cost data.

79. Another crucial factor is the imparfect operation of the market
for construction materials in the YAR. For exarple, it is stated that
the price range for certain construction materials at any given time can
fluctuate by as much as 20 per cent, and wage rates vary according to
the supply/demand situation as well. i

80. Productivity data is based on cbservations, discussions with

local contractors and a reconciliation of standard output figqures with
operating conditions in the YAR. The schedule of rates allows for a 30 per
cent increment to cover materials, labour, plant ané other direct expenditures.

8l. Thus a very cammendable and camprehensive, albeit tentative, start
has been made in the analysis and recording of construction cost information,
ancd the Mission recammends that the MPW should encourage the use of the
"Builders Price Book", both by its contractors and within the MPW itself,

as a2 basic document for cost camparison and cost control. This )
should lead to a publicatian of current unit cost ficures on a regular basis.

The MPW Building Cost Index

82. Arising fram its other work an building costs, the MPW has

made initial calculatians for the establishment of a "Building Cost Index",
with weights assigned to major cost factors based on an analysis of a

wide range of public sector building projects, specifications

and costs over a five year period. The first annual calculation was

as follows, showing an escalatian in costs of over 30 per cent between
April 1979 and April 1980:

o
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Table 9
MPX Building Cost Index
(Base = April 1979)

No. Item Weight Cost Cost Per Cent Weighted
April '79 April '80 increase  Percentage
(YR) (YR) (decrease)
(1) (2) (3) (4) (5) (6) (7
(5)=(4)x100 (6) ¥ (3)
(4)
1 Stane 0.12 650 1,300 100.00 12.00
2 Bricks/tlocks .03 300 340 13.33 0.40
3 Aggregate 0.05 260 300 15.38 0.77
4 Sand 0.0€ 250 280 12.00 0.72
5 Ceament 0.13 640 798 24.69 3.21
3 M. Steel rods 0.07 3,500 2,940 (16.00) (1.12)
7 Timber 0.1 1,425 2,131 49.54 5.45
8 Tiles 0.01 180 240 33.33 0.33
9 Skilled labor 0.28 200 240 20.00 5.60
10 - Unskilled labor 0.09 60 80 33.33 3.00
0.95 30.36
83. According to NWSA, PIU/MOE, and MPW, the increase was about 23-25 per cent
between April 1980 and April 1981.
H. Architectural Style
84. The rich style of architecture in the YAR is currently in transiticn,

reflecting the introduction of new materials to supplement and modify traditional
materials and methods. Hand-dressed stone is still the most common material

an the plateau, but mechanical methods of quarrying and cutting are gradually

being introduced because of the current high cost of labor. Traditionally,

bricks are still made by hand, but mechanized brick factories using the latest
autamatic firing and handling equipment are beginning to offer competitive products.
Reinforced concrete is now widely used as a structural frame, but it is

often clad in stone to simulate the traditional style. Structural steel

is hardly ever used, apart from certain workshops and cammercial buildings.
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85. In parts of Sana'a, Hodeidah and Taiz, the expanded use of concrete
blocks, which are relatively cheap to produce, has effected a departure
from the traditional Yemeni architectural style. The Mission belleves that
such departures should be discouraged. Before issuing building permits,

the mmicipal authorities should ascertain minimum adherence to traditional
architectural forms.

86. Same of the features of architectural design in the YAR are as
follows:

Mass: Massive stone walls, usually about 50 am thick, have the
merit of heat insulation and storage. In the mountainous areas,
the temperature drops sharply during +he night, and the heat stored
in the walls during the day is gradually radiated into the rooms.
Thus massive wall canstruction offers an advantage over modem
skeletal construction, namely a camfortable indoor climate during
both day and night without any need for artifical heating or cooling.
Even when reinforced oconcrete frame structures are employed, it

is preferable to employ massive stone cladding to provide thermal
insulation. The high initial cost of natural stone is often
outweighed by a long-term saving of fuel and a comfortable living
environment. Structural masonry walls are also highly durable and
make effective use of local materials. The potential limit for
structural masonry is about six storeys since higher structures
require very thick walls at ground floor level. The top three
storeys are often built of brick because it is light, relatively
cheap, and does not detract fram the general appearance.

Surface: The extermal surface of traditional buildings is

flat, reflecting the structural nature of the wall and the lack

of materials strong enough in tension to form cantilevers.
Elevatians often vary fram £loor to floor, because stone is used
to give strength to walls in the lower storevs with several
storeys of brick above. Windows are often large on the upper
floors and may be surrounded with intricate plaster deccaratians.

In caontradistinction to the prevailing trend in Westem
architecture, purely decorative features are still very popular
among bath architects and clients in the YAR. Therefore,individual
buildings vary and present more subtle and less rigidly geametrical
outlines than are common in contemporary architecture elsewhere.

Volume: The overall form of the building enclosed bv the extemal
surfaces is seldam of the rectilinear "box type". The shapes of
the sometimes large traditional buildings are usually broken down
into more complex masses by juxtaposition of at least two separate
rectilineal forms. Unless this technique is followed in designing
modem buildings, the latter tend to dwarf the surrounding
traditicnal structures. Another feature is the strong vertical
emphasis in the massing of traditional buildings.
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Symmetrv: The most cbvious feature of both traditional and modermn
Yemenl architecture is the use of arched openings rather than
rectanqular cnes, leading to greater symmetry. These arched
opanings usually contain the characteristic carved gypsum "quamaria".
The centre line of an arch is more clearly apparent than that of

a rectangle, and this is frequently emphasized by bringing the
surrounding decoration to a point at the apex. The symmetry may

be extended to a series of openings by flanking a central cne with a
pair of similar openings.

General Townscape: A feature of the typical Yemeni townscape

1s the strong vertical emphasis, resulting fram the preference

for expansian of dwelling units by adding storeys rather than
extending construction at ground level. As in most Arab countries,
owners prefer to protect and define their plots with high solid
screen walls. The claer parts of Sana'a and other cities present
a wnique and highly attractive appearance, with richly omamented
stone and brick buildings usually of 6 to 8 storeys, with same as
high as 10 storeys. In addition to height, another characteristic
of Yemeni construction is the rectangular plan shape of the
buildings and their clear-cut cubic form. This is caused by the
lack of a central intemal courtyard, and by the custam of extending
buildings upwards. Thus, flat roofs are characteristic and dome
roofs are usually seen only on mosques.

Since prior to the revolution Yemen was effectively cut off fram
the outside world, the country developed a par.tlcularly rich, characteristic
and uniform building style. In the Mission's view, the prese.zvat.lm
of this tradition and style, even when using new technology, is

of prime importance. In keeping with tradition, vertical lines

and large, massive rectangular architecture appear appropriate even
today. Similarly the facings constructed of natural stone and burnt
brick are still suitable. Window character (arched openings)

can be retained in the design of new buildings. Traditional

motifs and omaments can also give architectural character to
modem public buildings, although direct copies are neither
necessary nor desirable. Large new buildings need not be obtrusive,
and the Central Bank building is a good example of a new structure
which provides an acceptable addition to the townscape of Sana'a.
The Mission therefore recammends that committees be set up within
the MPW or relevant local authorities to review proposed building
designs in sensitive areas, in order to retain the distinctive
character of the present townscape.

Building Design

Traditional and Contemporary Designs

The traditional and contemporary designs that are generally

current in the YAR have ‘he following main features:
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Foundatians: As the load-bearing capacity of local soil is, in
general, good, the traditional foundation system based on basalt
or river boulder footings and cancrete floor slabs is considered
to be appropriate and econamical. However, foundations appear
sometimes to be unnecessarily deep, and might be reduced if soil
investigatians were undertaken to determmine bearing capacity.
The following sketch shows a typical section of foundation, wall
and ground floor:

Typical Section of Foundation, Wall and Ground Floor

s
SANRSTONE

BASALT -
RIVER ROALDERS

Structural Systems: Traditionally, load-bearing walls are of
natural stone or brick and attest to the high (but at present
expensive) skills of Yemeni stone cutters and masons. These

walls permit intermediate floors and roofs to span about 3 meters.
Floors are usually of timber beams with transverse branches

covered with mud and/or floor tiles. Newer buildings have
reinforced concrete slab floors. Contemporary buildings in the
Hodeidah area are camonly of reinforced concrete frame construction
with hollow concrete block walls. Reinforced concrete is, however,
of less reliable quality than stone. Cement and reinforced steel
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are nmostly imported,and the execution is often of poor quality
for such reasons as lack of training, poor shuttering timber,
inferior aggregates, polluted water, inadequate campactiarn, and
poorly maintained concrete mixers. Except on large projects,
concrete quality is rarely inspected by a qualified technician
or engineer, and facilities for concrete testing are not
available.

Wall Finishes: Walls of natural stone or fairfaced brickwork do
not need extermnal finish and do not require maintenance. Walls
of hollow block, an the other hand, are generally plastered and
recuire regular maintenance. The internal face of stone walls
is quite rough as the stones are generally uncut; it is normally
fmshedmthathmlaye.rofgypsmnplasterwkuchcoversthe

irregularities. This surface requires maintenance and repair

and a more resistant finish would be desirable.

Floors Floors generally are covered with cement floor tiles.

The tiles currently used are of rather poor quality and bad workmanship
but could be improved with better production methods. They often

give the appearance of being dirty even when new.

Roofs: Almost all buildings in the YAR have flat roofs. The
traditional roof covering material is lime plaster, but modem
buildings may use such materials as asphalt and terrazo tiles.
Both new and traditional roofs have a tendency to leak, due to
the lack of a waterproof membrane, insufficient slopes, bad
workmanship and bad maintenance. Despite their need for regular

maintenance the traditional heavy roofs provide good thermal conditiams.

They reflect 60 to 80 per cent of solar radiation if plastered with
lime. In principle, the ideal roof for YAR would be a heavy,
sloping, waterproof construction employing local materials,
Muchsuggeststhatdareandvaultconstrucumcouldbean
alternative form. However, the dare and vault is cantrary to
tradition, which sees the flat roof used as a working area,

and it does not allow for vertical expansion. The following
sketch shows the traditional flat roof canstruction:

.
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Tvpical Flat Roof Constructian
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Modern Design

88. Same modern techniques have already been introduced in the YAR.
Examples are:

~ University of Sana'a Housing for Professors - precast
concrete panels

- University Student Boarding Accamodation - prefabricated
elements

-~ Al-Hamdy Housing Project, Sana'a - concrete tumel form system

There is potential for additional use of modemn systems of comstructian,
particularly in projects where time is of the essence, and the Mission finds
+hat the following five systems could have merit in certain specialised
applications:
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- Cast in situ concrete

- Prefabricated systems 'ising licht elements
- Prefabricated panel systems
- Lightweight concrete systems, such as tong

- Tumel] form systems

89.

A brief evaluation of the five approaches is given in the
following table:

Table 10
Camparative Merits of Modem Desigqns

| : . . !! Level of
System Investment cost i Production time i Tectmology |
; 3 !
| Cast in situ ! Camparatively low; | Prompt start up, but | Well-understood,
. concrete, megplam:mb:.le | rate of producticn | but requires
| cranes, mixer trucks, | limited by plant » skilled labour.
| (ca. Us$ 1 million). | capacity. ;
: ! v
! : | ; i
. Prefabricated, Mixing plant, casting . Prompt start up and  Relatively s:umle,.
' using light ~ yard, mobile cranes, = rapid producticn. . but capital- ;
. elements. " trucks. ; ' intensive. |
! ¢+ (ca. USS 3 milliom). ‘ |
; |
' Prefabricated . Specialised factory, } Start up 1 t© 2 years | Capz.tal-irrtensive,i
! panels. ' lifting and transport | after cammencing - both in ]
i equipment. . factory construction. - production and !
i (ca. US$ 6 milliaon). i erection. |
| ; ,
. Lichtweight US$ 20 million ca. ~ Start up about Camtal—mta'xs:.ve,,
cancrete for factory producing 2 vears after both in
. (blocks and 300 m3 per day. - camencing factory production and
| panels). . construction. erection. |
@ ‘
Tumel form. 5 Camparatively low. \ Very rapid if site : Capital-intmsive.§

' Fomms plus equipment

for cast in situ
construction
(ca.Uss 1.5 milliam)

| management is
i competent.

i

i
!
i

0.

be made in the case of any particular croposed project.

A specific evaluation based upon camparative cost estimates would have 0
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Climatic Design

91. One aspect of design which has been accorded insufficient attention

in the YAR is that of the need to adapt designs, techmologies and locations to suit
local climatic conditicons. With assistance from UNDP Project YEM/73/006,

MPW has issued a document "Climatic Design in Yemen" (see Annex 14 for extract),
which contains design recammendations for the four main climatic regions:

the Tihama, Midlands, Highlands and Eastern Desert. The document also

includes the Mahmney tables for the main cities and diagrams displaying the
variations of the solar azimuth and altitude and charts with vertical angle
tables according to the time of year and the latitude. If these guidelines

are understood and followed by local architects, buildings will provide

an increased degree of camfort far the occupants without the need for
artificial heating or cooling. Any future building code should take

full account of these practical recammendations for proper climatic design.

J. Canstruction Technologies

92. In the urban areas canstruction is often carried out using modern
techniques. The relatively high wages and reduced productivity in recent
years have led contractors to make extensive investments in labor-saving
plant and machinery.

Quarries

93. The large quarries that produce 300 or more cubic metres of
aggregate per day are equipped with modem plant such as track-mounted
prneumatic drills, Caterpillar D-8 bulldozers and 977 loaders. This
equigment is normally operated by Yemeni labor, although maintenance

and repairs are sametimes the responsibility of expatriates. In the
small quarries producing 50 cubic metres per day or less, the technology
level depends upan the equipment available, but is generally more labor-
intensive.

Excavation, Earth Movement and Trenching

94. The major canstruction companies in the YAR are well-supplied with
the best available heavy equipment. Most of this is less than five years
old ard dates fram the period 1974-75 when foreign contractors started to
campete seriocusly for major projects. Same of the larger local contractors
are prepared to hire out surplus plant when it is not needed on their own
jobs. In the rural areas there is still considerable hand labor usecd. for
grading and drainage projects in the villages. When these projects are
too extensive for the villagers to implement on a self-help basis, the
local LDA is often able to obtain heavy equipment. In the public sector,
the Highway Authority (which itself operates the Kamatsu agency) is well-
equipped for road constructian, and is also able to supply equipment for
local develomment projects. There is no substantial local assembly or parts
manufacturing industry, and it is unlikely that there will be a sufficient
market for this in the foreseeable future.
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Reinforced Concrete

9s. The major constructian campanies engaced in projects requiring

a large volume of concrete generally erect on—-site autamatic batching
plants and bulk cement silos. Concrete is transferred to the work-place
by mixer truck, dumper or concrete pump. Most of these plants can
produce fifty cubic metres or nore of concrete per hour. The cement

is delivered in 20-ton bulk transporters, thereby reducing the unit cost
of cement by at least 10 per cent campared to the bagged product. These
plants usually produce quality concrete of the bearing strength specified,
and testing facilities are available on large projects.

9¢. There arz also independent transit mix concrete campanies in
Sana‘a and Hodeidah. These companies have large batching concrete plants
and 5 to 7 m3 mixer trucks for delivery to the client's site. In Sana'a
this is a relatively new enterprise and has so far achieved only limited
acoeptability among the medium and small size contractors. The Sana'a
Ready Mix Concrete Campany is capable of mixing and delivering 500 m3

of concrete per eight hour day, but to date has developed a market of only
about 200 m3 per day. In areas such as Sana'a where labor is in short supply
and wages high, the attractions of ready-mix concrete are likely to lead

to an increasing market penetratiaon.

97. on smaller sites concrete is still mixed in 1/4 m° drum mixers with
batching by wvolume. Quality concrete of specified strength can be produced
by this method providing the operatian is properly supervised. In same of
the more remote areas, concrete is still mixed by hand. The develomment
of the methods and procedures for the placing and compaction of concrete
have progressed in step with the progress achieved in concrete production.
The large campanies engaged in the construction of high rise buildings
employ tower cranes with skips for lifting and placing concrete or, if
working an h: gh-volume low-rise structures, hydraulic mobile cranes.

The medium-size contractors generally confine their projects to 3 to 4
storey structures and hire mcbile cranes for placing concretc and lifting
of heavy loads. The small contractors are usually involved in residential
or 1 to 2 storey camercial buildings and often have electric hoists for
placing concrete and raising materials. In the rural areas, where
structures are seldam more than one storey the concrete is usually placed
by hand. Both large and small contractors generally have mechanical
vibrators for compacting the placed concrete, and the quality of work is
bwoadly acceptable.

98. All reinforcing steel is currently imported, although plans for
a small rolling mill are under consideration in the YAR. Most of the
structures designed by local engineers use the readily available mild
steel. Many of the foreign engineered projects are designed for high
tensile steel, which is justified providing quality control procedures
are adecuate. As an illustration of potential savings, approximately

40 per cent less high tensile steel is required to obtain the same
structural capacity as concrete reinforced with mild steel, and reduced
labor and shipping <osts can also be offset against the higher unit cost.
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Most contractors set up a reinforcement fabrication vard on the site,

as there are nc specialist steel stock-holders who will cut, bend, fabricate
and deliver reinforcement cages. The bigger projects have electric or
hydraulic cutters and benders which are essential for fabrication of
tensile steel. On the smaller jobs using mild steel, cutting and bending
is generally done manually using hand tools and simple equipment.

Stone and Brick Masonrv and Plastering

99, Due to the shortage of skilled masans and gemerally low productivity,
most major projects have eliminated stone as a load-kzaring material,
although it remains popular as a facing to reinforced concrete frane
structures. On a few of the new projects there is a limited amount of

brick used for architectural effect. The exterior walls of high incame
housing are usually constructed in stone masonry, and this work is executed
with great skill by local masons. The architectural appearance of the houses
is most appealing, but the cost of labor and material is high and aonly
well-to—do clients can afford mass stone masonry. Thus projects which would
appreciably reduce the cost of stone cutting and preparation would be
generally welcomed.l/On major projects plastering is occasicnally sub-
cantracted to local firms. Same of the local plasterers are highly skilled,
but their levels of productivity are generally low and there would be
advantages in vocational training and apprenticeship programmes aimed at
improving both the skill and the tempo of this work.

Mechanical and Electrical Instailations

100. 211 complex mechanical and electrical equipment is impoucted. The
advanced technology of installing and commissioning this equipment requires
the services of qualified engineers and highly skilled technicians.

Such skills cannot now be found in the YAR,and expatriate technicians must
be employed. BEven after camissioning, expatriate advice is often required
to set up operational and maintenance schedules. Obviously more effort

is required to give an—the-job training to Yemeni nationals to take over
these respmsibilities., In medium and small jobs, the installations are less
camplex, and many components can be procured fram local merchants, although
only PVC canduit is currently marmfactured in the YAR. A general contractor
normally employs a specialized sub-contractor for the installation, and

the latter is usually able to work with local designs and materials.
Nevertheless, local contractors will require specialized training

coupled with saund an-the-job experience (perhaps abroad) before they can
campete effectively with foreign specialist fimms on more advanced projects.

K. Materials Standards, Testing and Research

101. Until recently facilities for materials testing and research were
limited to temporary site laboratories set up bv cansultants and/or
contracto.s on large projects and to laboratories

Y cee page 57 fcr a mechanized stane quarrying and cutting project prerared and

pramoted by the World Bank/UNIDO Co-operative Programme.

ol
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at technical and trade schools. Howewver, the MPW has now set up small, but
well-equipped, building and highways laboratories in Sana'a, with a view tc
improving inspection and therefore quality standards on Sovermment projects.
Currently most buildings in the YAR are over-designed, but it is understandable
that designers should use excessive factors of safety to cover uncertainty
regarding eventual quality standards. If agreed standards can be introduced,
backed up by strict supervision and thorough testing, it will be possible

to achieve acceptable buildings designed to more modest factors of safety
and thereby acbtain significant savings in direct resource costs. The MPW
laboratory could also eventually make a useful contribution by conducting
basicpracticalreseardltoupgradeandincreasetheutilisatimof local
materials and camanents. The testing service should be self-financing

by charging realistic fees for the work performed on both public and private
saector projects.

102. The need for a naticmally—acoepted system of standards for building
materials is urgent, and is a prerequisite to the orderly and effective
development of the local materials industry. The Mission therefore recammends
that the Government should seek technical assistance to set up an autonamous
Yemen. Bureau of Construction Standards within the MPW to develop and publish
codes and standards appropriate to local needs, and to inspect and monitor
materials and components to ensure that they camply with specified standards.
It should be noted that same valuable initial work on standards has been
carried out bv Mr. B. Kulkarmmi, UNDP Project Manager at the MPW.

L. Plant, Tools and Equipment

Plant and Heavy Equipment

103. Apart from a single enterprising local eutrepreneur (with practical
overseas experience in the American and British motor industries), who
manufactures his own range of small stone cutting machinery and concrete
mixers in Sana'a, all construction equipment is imported. Since it cames
from a variety of sources in a wide range of countries, down-time and the
cost of repairs and maintenance are serious problems. There are few
reliable service agencies, and qualified mechanics are at a premium.

Thus the operation and maintenance of plant, vehicles and equipment is

a source of continucus difficulty and expense to contractors in the YAR.
Ultimately these costs are reflected in higher bids and higher costs to
the clients.

104. Foreign contractors rarely purchase plant cn the local market

but usually import their own equipment according to specialized needs.

They usually operate their own maintenance facilities, and an campletion

the equipment is either re-exported or sold locally, in which case a proportion
of the previously rebated import duty on Government contracts is charged

to the contractor. Local contractors are less self-sufficient than are

foreign contractors, but the larger firms seem to be reasonably well-

equipped. Smaller contractors usually own their own transport vehicles,

such as tippers and pick-ups, as well as concrete mixers and other lighter
plant items.
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105. Cne way to encourace the stancdardization of plant and equipment
woulé be to restrict import licenses to companles with reliable service
agencies and training programmes. Use of technologically complex egquimment
should be discouraged until trained technicians are available to cope

with specialized demands.

106. A further policy option would be to encourage the growth of a
plant hire industry and this ocould be done through direct financing and/or
import duty rebates. Under this system contractors could hire plant with
operators at reascnable daily, weekly or monmthly rates. In the public sector,
the Highways Authority already owns many items of heavy construction
equipment, and same of these are available for hire by the private sector
under certain conditions. This equipment fleet could form the mucleus of
a heavy equipment plant pool for general hire, if the Government chose
this path to encourage local contractors to participate

more fully in public works contracting. However, it should be remembered
that the efficient operation of a plant hire activity demands an agressive,
and sametimes ruthless, entrepreneurial approach, and the Governmment

may prefer to encourage the private sector to manage such an operation
wmder general rules and guidelines designed to serve the national
interest.

Small Hand Tools and Light Power Equipment

107. Foreign contractors understand the importance of importing
appropriate small hand tools and power equipment, and they are permitted

to do so duty-free an most Govermment contracts. High quality hand tools

and simple manually-operated power equipment enable skilled and semi-skilled
labor to achieve dramatic increases in unit productivity. Most of the

joint venture contractors interviewed are also aware of the savings in

both time and money that can be realized by limited investment in good quality
hand and power tools.

108, Although most cf this equipment is available in the local market,
the price excludes most medium and small contractors. This partly reflects
reaction to a highly fluctuating workload. It also reflects inexperience
and failure to appreciate possible recduction in labor costs due to increased
productivity. Thus local caontractors often purchase poor quality tools on
the basis of low purchase price, leading to low output levels and inferior
workmanship.

1pog. Stone cutters, as an example, could benefit from the introduction
of pneumatic hammers and high speed hand-held saws with carbide tip blades.
It is quite likely that the introduction of this simple and camparatively
inexpensive equipment could lead to a doubling of current levels of output
per man day.

110. Possibly same small hand and power tools could be manufactured
locally, providing they were sufficiently basic and rugged. With advice and
assistance from the Industrial Bank of Yemen (IBY), a local entrepreneur

is now assembling and marketing simple power equipment for stone cutting
and small concrete mixers.

all o
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M. Financing, Bands and Insurance

111. Most of the local contractors rely on perscnal and family funds

to finance their activities. Cammercial banks are generally reluctant to
grant loan or overdraft facilities unless these are fully covered by collateral
and/or firm financial guarantees. Up to 1975 the Yemen Bank for Reconstruction
and Development provided loans, bands and guarantees to local contractors
camparatively freely. But subsequent experience of default and bad debts

has since led to & much more cautious policy. lLoans are available

at interest rates of 13-17 per cent, but anly if the borrower can provide
acceptable collateral in the form of land, buildings or machinery.

Guarantees are normally issued anly against full cash backing. The larger

and more professicnal local cmtractors carry full insurance coverage, but
many of the smaller contractors prefer to carry their own risks.

112. The Mission did not find finance to be a particular problem for
Yemeni contractcrs. Most seem to have access to liquidity or can raise
capital by using land and property holdings as collateral. Therefore

any scheme for providing finance to contractors is not a recammendation of
the Missiaon at this time.

113, On the other hand contractors in the YAR are often confronted
with serious cash flow problems due to unpredictable administrative delays
in honouring certified payments on public sector projects. Without
substantial working capital reserves, most contractors have great
difficulty in coping with this problem. Therefore, a major recammendaticn
of the Mission is that the Government revise the existing system in order
to assure prampt settlement of payments. For this purpose a solution micht
be to set up a special Contractors' Settlement Bureau within the Yemen
Bank for Reconstruction and Development or the Central Bank to be funded
by project payments from the budget of the contracting ministry or authority.
The camplaint regarding progress payment was widespread among contractors
that were interviewed by the Mission.

N. Repairs and Maintenance of Works

114. An aspect of the construction industry that has received insufficient
attention is the need to make realistic provision for repairs and maintenance
of construction and associated works. Maintenance is a problem in all
developing countries, and the YAR is no exception. Plumbing and electrical
installaticns are examples of the facilities that often break down. The

need for funds for maintenance, either within the original project or

in ennual budgets, is too often overlooked ar played down. Therefore,

the Mission recommends that preventive maintenance schedules be formulated

for all new projects, particularly those with a significant mechanical/
electrical camponent, along the lines of the maintenance procedures

included in the Third World Bank Highway Project. Technical assistance
should be given for developing repair and preventive maintenance schedules, and
training in this subject should be stressed.

ol
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ITI. LEGAL AND ADMINISTRATIVE FRAMEWORK

A. Generzal legal Framework

11s. The legal system which applies in the YAR is the Sharia, which is based
an the Karan and its interpretation bv religious leaders. While the Koran
proviges detailed rules covering the family and inheritance, the Sharia establishes
principles which regulate business dealings and differ markedly fram Westermn legal
ancepts. Two examples are the ban an usury, whereby interest on loans is
prohibited, and the absence of any limited duration of legal responsibility.

The Sharia is unchanceable and cannot be mxdified by legislation, but this
statement is only valié insofar as it lays down specific provisioms. Since

this is not the case in the business field, new cammercial laws ané regulatims
can be created without conflicting with religiocus principles.

11e6. In general, six different legal forms of doing business can be distinguished:

- full commrercial license with general registratian or representative
office for a variety of activiiies

- limited registration, velid for one specific contract or activity
anly (applicable to foreign contractors)

- joint venture between foreign and local partmers
- a loczl branch or agency representing a foreign camany
- a camany set o under Yemeni law as a locel legel entity

- informal unlicensed trading by Yemeni citizens operating
small-scale businesses, usuzally as sole traders.

117. Althouch the £irst five forms of doing business are all available to
foreign fimms, thela‘-tarnavmjovcertamadvantages if there is same Yemeni
pamalpatmnmtheen’cerpn.se Even more advantages may be cbtained if a
limited liability company is formed with a local shareholding. The advantages
include, apart fram a limitation on the liability for equity funding of the
camany, tax exemptions and preferentizl treatment in bidding on certain
J.ntemaucnally—fmded centracts. It should be noted that a representative
office may not directly contract for its own account, whereas a branch office
may trade independently of the parent campany.

B. Contract legisiation ané Procedures

118. The diversity of public authorities involved in constructican, sources of
funds and nature of projects, as well as the lack of naticnally-adopted conditions
of contract, together with the wide variety of foreign consultants of different
backgrounds, all have resulted in the application of a variety of tendering and
cantracting procedures and conditions, Although procedures may be similar in
general approach (i.e. public tendering and award tc the lowest bidder), they
nevertheless canstitute an wnecessary burden an the limited number of officials
available to administer them. They are also a source of confusion and difficulty
to cantractors, and this is eventually reflected in higher bids and higher costs
to the client. The closest approach to naticnal conditions of contract and
specificatians are documents applied by the MPW to building works contracts

(see Annex 15) ani a separate set used by the PIU/MOXE (see Annex 1g). For
projects open to internatimnal tender, where in most cases there is foreign
oo-manc;ng, contract documents are cenerally prepared by foreion consultancy
firms using internationally aeoent;ed standards, sametimes modified to reflect
local cmd_**ons
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119, Fram a legal standpoint, the ruling language for all contracts is
Arabic. However, most of the contracts prepared by foreign consultants are in
English, and this is a source of cansiderable difficulty for many local contractors.

120. All goverrmentor other public sector-financed purchases, including
constructiaon services, supplies, equipment and consulting services, are subject
to public tender in accordance with Law No. 3 of 1975. The law was revised in
Leadership Council Decree No. 23, dated 1 February 1977, by the creation of a
Supreme Purchasing Cammittee (SPC) to decide upon contracts exceeding YR 300,000
in value. (The decree, as translated fram the Arabic original, is attached at
Amex 17). According to this decree, public purchases are classified as follows:

1. less than YR 10,000: For approval by a committee formed by the
relevant Minister and headed by a Deputy Minister or officials
of equivalent authority in the Jovernorates.

2. Fram YR 10,000 to YR 300,000: For approval by a camittee
chaired by the relevant Minister or by an official authorized
to act on his behalf.

3. Above YR 300,000: For approval by the camittee in (2) above,
subject to final decision by the Supreme Purchasing Cammittee.

Contracts exceeding YR 45 million are further scrutinized by a Development
Cammittee (including the Deputy Prime Minister for Econamic Affairs and the
Ministers of Public Works, Cammmications, Development, and Economy) and are
subject to approval by the Cabinet.

121. The SPC has issued a directive to all Ministries, Govermment
authorities and Boards, outlining tendering and tender evaluation procedires

to be followed in cases where the contract cost exceeds YR 300000 (see Annex 18).
These directives are normally followed, although certain exceptions occur in
cases of urgency or where special national or regimmal considerations apply.

In cases involving foreign aid funds, the provisions of the aid agreements

are implemented in addition to the standard SPC procedures.

122. The SPC scrutinized the responses to 549 invitations to tender

issued between May 1977 and August 1980, ranging fram the printing of schoolbooks
to the purchase of wehicles, equipment and machinery, and the majority (389)
referred to constructicn as indicatel in the following table of quarterly approvals:




Period

1977

1978

1979

1980

May-June (2 months)
Oct-Dec

Jan—March
April-June
July-Sept
Oct-Dec

Jan—-March
April-Tune
July-Sept
Oct-Dec

Jan-March
April—-June
July-aAug (2 months)

Source: SPC Secretariat

Table 11

SPC Tender Approvals May 1977 - August 1980

Total

11
19
12

42

42
40
24
43

149

84
71
32
33
220
84
15

138

549

Of Which Construction

160

72
32
12

116

389

Construction by Value (YR million)

"

not available

255
175
120
115

665
265
115

50

430

_Zb—

R
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123, Thus the SPC has had to scrutinize a large mumber of tenders for a wide
variety of purchases, many of which require a high level of technical expertise

if they are to be effectively evaluated. Their problems in evaluating construction
tenders are made more difficult by the conflicting provisions of the various
contract conditions applied by different public sector clients.

124. In all govermment contracts or cantracts with government authorities in
the YAR, the laws of the YAR prevail. However, in internationally financed
contracts there is usually provision for intemational arbitration. The same
is true in the case of FIDIC (Federation Internationale des Ingenieurs-Conseils)
contracts, which are sametimes used. All contracts are also subject to the
contractor, as employer, performing in accordance with the labour law outlined
in Sectian 3C below. Negotiated contracts are possible, although thev are used
anly in exceptional cases. In general the regulatians are binding on both
partners; therefore no contradictory agreements may be entered into between
the parties if the tender regulations contain specific provisions. In particular,
no contractor can expect to be protected if a specific provision is deemed to be
contrary to the natianal interest or to the principles of the Sharia.

125. Contractual payment conditions differ according to type of contract,
most of which contain anly limited provision for reimbursement of cost increases
to the contractor. Although monthly progress payments are usually provided for,
in practice payments may be delayed for months or, in exceptional cases, years.
Interim certificates are normally issued according to monthly progress made,
althouch payments are sametimes made on a percentage basis at various stages
of campletion. The main cause for delay stems from the required approval of
various Ministries for every stage of payment. This is a frequent sourc- -
difficulty, and many of the less well financed local contractors camplain
that a significant proportion of scarce managerial time must be diverted to
ensuring that payments are processed within a reasonable period. Retention
mney is withheld fram interim payments, and this nommally amounts to 10 per cent
of certified wark value reduced to 5 per cent after a certificate of completion
is issued. The balance is released at the end of the maintenance period, but
may be released earlier if the contractor is able to offer a suitable compensating
guarantee. The maintenance period is normally 12 months fram the date the
client takes delivery, but there has been a recent trend towards reducing the
period to 6 months on building contracts. This is in response to complaints
by contractors regarding the length of time required to secure final payment
from clients. Specific tender regulations indicate whether a mobilization
or other advance payment applies, but advances of up to 25 per cent are often
allowed against a letter of guarantee.

126. In addition to the bid bond, which normally costs between 1 and 2

per cent of contract value, the contractor must provide a guarantee equal to

the amount of any advance payment made and also a performance bond or performance
guarantee which normally amounts to between 5 and 10 per cent of the contract
value. Normally the guarantee must be provided by a bank doing business in

the YAR; therefore a foreign contractor needs to secure a coumnter-quarantee

fram a bank in his own country. In general the wording of the guarantee is
specified by the client, and the guarantee is payable on first demand.
Reservations of any kind are rarely acceptable.
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127, According to British law, penalties an the cne hand have to be
distinciished fram liquidated damages on the other. In the case of penalties,
the daily rate for damages provided for in the contract can be claimed by the
client, whereas with liguidated damages the amount of the liability is limited
to compensation for the amount of proven dameges suffered by the client. The
3istinction between penalties and liquidated damages is therefore very impor.ant
to both client and contractor. Unfortunately in most of the tender requlations
neither the term penalty nor the term liquidated damages is used, and the nearest
translation is "fine" or "delay fine". Fram the legal point of view, the meaning
of the termms "fine" or "delay fine" is approximately the same as that of "pemalty"
in British law; therefore the amount of the "fine" is the daily rate provided for
in the contract miltiplied by the number of days by which campletion has been delaved.
'There is no necessity for the client to prove that he has actually suffered
consequent damages or loss.

128, Both cantractors and clients woulZ benefit from the availability of
concise and clear contract documents issued under the law for application to
all public sector contracts. The Mission therefore recammends the preparation
of the following documents:

a. Tendering Requlations: These are the procedures to be followed
in submitting bids for the purchase of supplies, equipment and
cansultancy services., They should specify, inter alia, the form
and distribution of notices, minimum effective periods for
preparation and submission of bids, bid security requirements,
form and content of tenders, periods for which bids must be
left open for acceptance, procedures 1or evaluation of bids and
award of contracts, and authorities and methods for granting
approvals and ratifications. Various procedures should be
speciZied for different categories of contracts as regaris
amount and scope.

b. Conditions of Contract: These should set out the responsibilities
of the client (first party) and the contractor (second party), i.e.
terms of payment, cammencement, campletion and maintenance
provisions, variatians, extra work, price adjustments, and
termination.

c. Technical Specifications: These should include standard
specifications of materials used in construction, and separate
specifications relating to constructiaa techniques, methods of
measurement, etc.

129. Tt is important that these documents be issued formally under a law
stating clearly the extent of their application and the authority empowered to
make amendments thereto. They should be published in both Arabic and English
and made easily and freely available. Annexes should e issued for verious
standard forms to suit special needs. It should be noted that same useful
preliminarv work an these aspects has already been carried out by Mr. B. Kulkami,
[INDP Project Manager at the MPW.




C. Labour Laws, Safety Pr ures and Accident Prevention

130. The first labour law in the YAR was issued in the form of a Presidential
Decree (Law No. S5 of 15 October 1970) (see Annex 19). This Law states the
employment rights of Yemeni workers including working hours, minimm wages and
overtime payments, and also covers employment contracts and actrued campensation
rights for employees reaching 60 years of age or having campleted 15 years of
service. Foreign labour may be employed only after receiving a permmit fram

the Ministry of Social Affairs, Labour and Youth (MSALY). The Law also covers
health and safety requlatians, and requires every employer to take the necessary
precauticns to ensure the protection of his work force fram engaging in

dangerous practices and using faulty equipment and materials.

131. Health or accident insurance is not mandatory for those who employ
less than 5 persans, but it may be arranged by the employer and recovered by

a proporticnal deduction from the employee's wages. It should be noted that
legislation for full national insurance is currently under study. If an
emplover engages more than 50 labourers, he must arrange for medical treatment
to be available at least 3 days per week, and he should inform the labour office
lntheNSALYofthenaneofthedoctorhehasappomtedandthedetallsofthe
service. Table No. 1 of the Law covers rights to campensation for industrial
accidents.

132. The Law also determines the means of settling industrial disputes,
and provides for the right of groups of workers to associate in trade unions
and syndicates. There is a syndicate for transport labour, and it is expected
that other syndicates, including ane for building workers, will be set up in
the near future. The Mission sugoests that encouragement be given to the
formation of a syndicate for construction workers.

133. Although the Law specifies minimum wages and conditions of service
for labourers, inspection and enforcement of its provisions are sporadic due
to lack of staff. There are at present only 16 labour inspectors to cover
all industries throughout the YAR. Their remit is confined to the private
sector, and their respansibilities include the monitoring of:

- Minimm wage legislation

- Health insurance

- Safety procedures

- Protection of machinery

- Ventilation and atnnsphe.ric pollution

- Investigation of injuries and industrial accidents

~ Supervision of training programmes
- PRegulations for the provision of workers' housing

134. Any serious breaches of the Labour Law can be brought to the attention

of the Lahour Cammittee, which has the power of a court of law. The MSALY realizes
the need for additional staffing, and aims +o recruit z further 34 labour inspectors
bringing the total to 50 by the end of 198l. The Mission supoorts the proposal to
increase the mumber of labour inspectors because the lLaw, although generally adequate,
is not correctly and properly enforced.
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135, Foreign labour requires a work permit issued by the MSALY. Prior to
cbtaining a work permit, an expatriate must first secure a temporary residence
permit and certification from his prospective employer that his skill is not
available in the YAR. Temporary residence permits for an expatriate and his
dependants are granted if the applicant fills a specific post for which no
local candidate is available. A temporary residence permit is usually granted
for a period of one year, but may be renewed annually providing a satisfactory
case is made. Procedures for the granting of residence permits have been
tightened in recent years. In the opinion of the Mission, the opposite should
prevail, i.e. procedures should be relaxed because it is indisputable that the
YAR needs foreign expertise for development at this time.
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IV. [EMAND FOR BUILDINGS AND CIVIL. WORKS

A. Initial Three Year Dewvelopment Plan 1973/76

136. The initial Three Year Develcmment Plan introduced in 1972 aimed at
increasing the gross national product through development of agriculture,
industry, traditional crafts and the construction of roads to comect the
main urban areas, and at improving per capita incame. It therefore focussed
an strengthening the econamic infrastructure, particularly roads, parts,
camumications and the physical basis for govermment administrative agencies.
During this plan period mean annual growth in the various econamic sectors was
as follows:

Table 12
Annual Growth in Various Sectors 1973-1976

Sector Annual Percentage

Agriculture 5
Industry 8
Canstruction 5
Transport 8
Trade 10.
Finance and Banking 35

Sexrvices 7

Source: Report on the Econamic and Social Situatiaon in the YAR, CPO, September 1980.

137, The camparatively low growth in the construction sector was perhaps
surpr..sing in view of the intention to focus on infrastructure development.
Difficulties in implementation were attributed to:

1. Weakness of the basic structure of the econamy;

2. Weakness of the local construction industry and its consequent
inability to execute the development plans;

3. lack of qualified and trained Yemeni lahour;

4. Weakness of the administrative framework of the govermnment
agencies; and

5. lack of financing within the country and resulting reliance
an foreign sources.

B. First Five Year Develomment Plan 1976/81

138. The Three Year Plan 1973/76 had been effectively no more than a collection
of individual projects, but the experience gained by the CPO during its
implementation period was essential in the fornmilation of the First Five Year Plan.
The CPO provided the global framework of the Plan and co-ordinated the sector
programmes of individual ministries and other govermment agencies. The Plan
envisaged a GOP growth at constant prices of 8.2 per cent per anmum, with industry,
transport and trade as the leading sectors. The investment targets of the Plan
were particularly ambitious and envisaged an increase in gross fixed capital
formation (GFCF) from YR 773 million in 1975/76 to YR 5,536 million in 1980/81,
an annual growth rate equivalent to 48.3 per cent. The overall GFCF for the Plan
period was expected to amount to a little under YR 16 billion, of which
construction would account for 67.5 per cent or more than YR 10 billion, as
shown in the following table.
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Table 13

First Fiwe Year Plan 1976/81

Expected Share of Construction in Gross Fixed Capital Formation =4

(YR millions at 1975/76 prices)

Sector Civil Buildings Total Sector GFCF
Engineering Works Construction
YR 2 ¥R 2 ¥R 2 p433
Agriculture 1,255 55 57 3 1,312 58 2,276
Industry 413 12 815 23 1,228 35 3,545
Canstruction 15 3 15 3 451
Cammerce 379 60 379 60 628
Transport and
Cammmications 4,440 89 10 1 4,450 90 4,925
Finance 15 16 15 16 93
Housing 2,085 100 2,085 100 2,090
Services 50 3 1,247 64 1,297 67 1,963

6,158 38.6 4,623 28.9 10,781 67.5 15,971

Source: CPO, Five Year Plan 1976/81, p. 215.

139. Over 60 per cent of total investment was to be spent on projects related
to infrastructure and other service sectors, reflecting the inadequacy of the YAR's
phiysical infrastructure and the Government's desire to strengthen it. The largest
share was allotted to transport and cammications, mainly roads, representing

31 per cent of all investments and 41 per cent of the share of construction in
GFCF. YR 2.1 billion were to be invested in housing and YR 2 billion in public
buildings, such as schools, hospitals and offices. About ane third of the total
investment (YR 5.4 billion) was to be carried out by the Central Government,

with further shares of rather less than a third by public and mixed enterprises
(YR 4.9 billion) and the private sector (YR 4.5 billion), with the remaining

YR 1.1 billion being carried out by co-operatives (including LDAs).

[

1/ In interpreting it should be kept in mind that the percentages may
be unduly high as they may include items not usually considered as normal
construction materials. This applies in particular in the case of the categcries |
"Transport and Camumications" and "Services". During the course of a 3 1/2 week

field mission it was not possible to verify in Government records the factors

included in each category.




140. Althouch precise figures are :ot available, it is clear that constructiaon
demand was well in excess of that expected in the first year or so of the Plam,
although there are indications that it has tailed off recently. The ammual growth
rates of GP related to the constructian sector in 1976/77, 1977/78 and 1978/79
were 61 per cent, 20 per cent and 10 per cent respectively, campared to a Plan
target of 14 per cent per annum. GCF at constant 1975/76 prices is estimated
to have grown by about 87 per cent in 1976/77 and a further 14 per cent in 1977/78.
The overall investment ratio was about 23 per cent of GNP in 1977/78.
The bulk of investment was in fact undertaken by the private sector in the first
two years of the Plan, with residential buildings accounting for over 40 per cent
of GFCF, as shown in the following table.

Table 14

Gross Fixed Capital Fommation

Ammual Average Increase (%)

Actual Plan Target
197%/76 1976/77 1977/78 76/77 - 77/78 76/77 - 80/81
(YR million, 1975/76 prices)

Private Sector 519 1,142 1,208 53 30
Puwblic Sector 254 305 444 32 70
Total GFCF 773 1,447 1,652 46 48
Housing 286 590 716 58 32
Transport 232 471 492 46 50
Industry 61 209 189 75 86
Agriculture 106 76 157 22 52
Other 88 101 98 6 -

Source: Yemen Arab Republic - Econamic Memorandum, World Bank, Report Number
2856-YAR, Octcber 23, 1980

141. It was inevitable that such an ambitious Plan would be difficult to
implement effectively, and same of the specific problems experienced so far
have been:

1. Lack of qualified local labour;

2. Weakness in the govermment administrative framework:;

3. Inexperience within goverrment agencies;

4. Lack of co-ordination between govermment agencies;

5. Lack of co~ordinatiaon between government and bilateral aid
agencies;

6. Pronounced increase in the cost of building materials, labour
and land, which were reflected in enhanced general implementation
costs;

7. Lack of experienced Yemeni contractors able to execute the projects;

8. Difficulties in acquiring sites for the various projects; and

9. Lack of funds for financing development projects.




142, It is now recognized that a crucial constraint has been the lack of
organized and reliable contracting f£irms, capable of executing these ambitious
develomment plans. The absence of experienced mamagement and lack of finance,
equipment, material resources and technical manpower has resulted in fragmented
and wstable firms. The Govermment has consequently experienced great difficulty
in cbtaining reasonable prices for its development works. Projects have often
been delaved, and the quality of work has been below the accepted standard.
Foreign contractors are underscandably not interested in the smaller projects
(i.e. less than YR 10 to 15 million); therefore the Government has had no choice
but to rely an local contractors for the execution of many of its smeller but
crucial projects. The Government relies entirely on foreign contractors for
the execution of major and specialized projects.

143. The Govermment recognizes that the present heavy reliance an foreign
cmnsulting firmms and cntractors is essential, but ocmsiders development of
national capacity to be desirable, given the key importance of the building

and construction sector. Consequently it is essential for the country to
develop adequate naticnal capacities for physical and regicnal plamning,
engineering and architectural consultancy, and constructian. The absence

as vet of an adequate national capacity for these purposes has, inter alia,
produced a situation in which different consultants are following different
standards and procedures in respect to the country's building and construction
projects. There is a need to develop standardized contractual agreements

and work procedures, uniform standards for construction, including the use

of local materials, and standard buildinc specifications. The necessary
institutional capability in this respect will need o be built up in the
Ministry of Public Works. The Five Year Plan in fact foresaw the establishment
of a Centre for Engineering Studies and Designs and the formation of a National
Contracting Campany. The former proposal is effectively endorsed by -the Mission
in its suggestion for a Yemen Consulting Bureau. The latter proposal has been
dropped in accordance with the Govermment's expressed desire to work with and
through the private sector.

C. Second Five Year Development Plan 1981/86

144, At the time of the Mission detailed preparation of the Second Five Year

Plan had not yet started and it was impossible to cobtain even tentative official

projections upon which forecasts of demand could be based. The only paper that .
was available 1/ outlined the possible scope of abjectives for the Secand Plan

Period, but it must be emphasized that these are neither f£irm nor quantified

and must therefore be treated with considerable reserve. These draft cbjectives

are as follows:2/

1. Campletion of the basic infrastructure. Decpite the

impressive development projects and effarts through the

Three Year Development Plan and the First Five Year Development
Plan, the YAR has only 2,000 km of asphalted roads in the main
network of rovads in the country and over 2,000 km of wnpaved
roads. The country needs to develop its ports, power, water
supply, urban planning, airports, govermment administrative
capabilities, education ané training and camumications.

1/ Report an the Econamic and Social Situation in the YAR (CPO, 1980).

2/ Translated from the original Arabic,
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2. Raral development projects shall be one of the main cancemns
of the Second Five Year Develomment Plan.

3. Concentration on production projects through active participation
of all sectors and government incentives,

4. Discovery and utilization of natural resources.

5. Food security programme, through establishing agricultural
policies based on relative assets of production and stable
policies with countries on which the YAR relies for food
products.

6. Campletian of the developing of administrative capabilities
through training programmes and incentives at the Central
Government and Governorate levels.

7. Development of the taxation system. The YAR relies heavily
on foreign sources to finance its development projects. A
better taxation system has to be developed to increase the
local fiscal resources available for this purpose.

D. Forecasts of Demand

145. The implementation of the Second Five Year Plan will place further
heavy demands on the country's limited institutional capacities in the
construction industry sector. Any forecast of the cantributicn of the
construction industry sector to the Plan would be wholly speculative at this
stage, but if the previous Plan is taken as an indicator, the annual contribution
will be of the order of 5 to 6 per cent of @P. In the absence of official
projecticns the anly approach to the quantification of demand available to the
Mission is to make a very tentative calculation based upon projections made for
the Govermment in connecticon with proposals to expand local cement production.l/
If cement consumption is taken as the indicator for demand (and it certainly is
true that cement consumption in the YAR is rapidly increasing due to the present
econamic growth of the countxry), the relevant data are as follows:

Population growth: The projected population of the YAR is
6.64 million i1n 1986 and 9.01 million in 2000.

GDP_growth: The First Five Year Plan was based cn a GDP growth rate
of 8.2 per cent, while the actual growth rate between 1969/70 and
1975/76 was 8.5 per cent. The correspanding figures for the
construction sector were 14.4 per cent and 8 per cent respectively.

Cement demand: The consultants forecast annual growth rates in
cement cansumption of 11 per cent for the period 1978-86 and

4 per cent for the period 1986-2000 (equivalent to an average
growth rate of about 6 per cent per year for the overall period
1978-2000).

146. In order to forecast the future likely lewvels of demand for constructimn
of various kinds, it is necessary to accept a level of construction output in a
given base year and then disaggregate the overall sector demand according to the
main tymes of projects. This methodology is itself far from perfect, and the
statistics available to the Mission camnot be accorded a high level of reliability.
Thus the suggested forecasts should be treated with severe reservaticns, and are

1/ Feasibility Studv for a Cement Plant in the Yemen Arab Republic, Part 3

(BCEX, 1979) .




- 52 -

anly presented by the Mission in the absence of more acceptable data and in
the hope that they will provide a starting point for others who will be able
to refine the informaticn, assumptions and methodology as better statistics
became available.

147. Using Table 14, the total GFCF for 1977/78 (the latest available
figure) was YR 1,652 million 1/, of which YR 716 miliicn related to housing.
Thus GFCF (other than housing) was YR 936 million. In order to abtain

an estimate of the proportion of this latter figure relating to construction,
it is necessary to calculate a conversion factor. Suitable data for the
calculation of such a factor are given in Table 13.

Total Construction Sector GFCF

(YR million) (YR million)
Expected GFCF 1976/81 10,781 15,971
Less Housing 2,085 2,090
GFCF (other than housing) 8,696 13,881

Thus construction (other than housing) as a proportion of GFCF (other than
housing) for the YAR represents:

8,696 _
13,881 x 100 = 62.6 per cent
148. It should be noted that the conversion factor has been calculated to

exclude housing in view of the special nature of the sector, the extreme
difficulty in cbtaining hard data on its performance (partly because so much
of it is accounted for by the informal sector), and the remarkable growth it
has enjoyed in the first three years of the Plan period. The construction
shares stated in Table 13 should also be treated with reservation as scome
(e.g. agriculture - 58%, transport/commmications - 90%) appear samewhat
high. If this is the case, the conversion factor will also, of course, lead
to an overestimate of the share of construction. Applying the calculated
conversion factor to the figure for GFCF (other tham housing) in 1977/78

we cbtain:

Canstruction (other than housing)

for 1977/78 = ¥R 936 million x 62.6% = YR 586 million

Add Housing YR 716 millicn

Total Constructicn Sector 1977/78 YR 1,302 million
149, An estimate of the shares of the various types of construction (other

than housing) in the YAR is as follows:

1/ This and all succeeding figures in this sectian are in 1975/76 prices.




Tabie 15

Shares of Various Types of Construction

in the YAR
Type of constructicn Approximate Percentage
by Volume
1. Offices, institutional buildings, laboratories
and such works 28
Schools, university buildings 16
Factory buildings, industrial structures,
storage, accammodation 14
4. Hospitals, dispensaries, clinics and other
facilities

Airports and aviation works
Other construction works including port
develomment, irrigation schemes, highway construction 26

100

Source: B. Kulkarni, The Yemen National Construction Company, Concept Paper
{MPW, 1978).

150. Using these figures and combining 5. and 6. into a single category
"oublic works" as 33% (an underestimate in the view of the Mission) and the
forecast demand for cement, and making the (samewhat heroic) assumption that
the demand for construction of all types will grow in line with forecast cement
consumption, it is possible to produce very tentative projections of
construction demand up to the year 1990. All forecasts are based on 1975/76
prices and take 1977/78 as a base year. The projections for 1978/79 and 1979/80
are followed by one for the latter half of 1980, and calendar year projectians
from thereon up to the year 1990 as per Table 16.




Table 16

Forecast of Construction Demand to 1990

(in YR million at 1975/76 prices)

Year Housing Canstruction (other than housing) Sub-total Total Construction
Offices Education Industry Health Public Works

1977/78 716 164 94 82 53 193 586 1,302
1978/79 795 182 104 91 59 214 650 1,445
1979/80 882 203 115 101 66 237 722 1,604
1980 (2nd half) 465 110 59 51 34 127 381 846
(half year)

1981 1,033 244 131 113 75 282 845 1,878
1982 1,147 271 146 125 83 313 938 2,085
1983 1,273 301 162 139 92 347 1,041 2,314
1984 1,413 334 180 154 103 385 1,156 2,569
1985 1,569 370 200 171 114 428 1,283 2,852
1986 1,741 . 410 222 190 127 475 1,424 3,165
1987 1,810 428 230 197 132 494 1,481 3,291
1988 1,883 446 239 205 137 513 1,540 3,423
1989 1,958 464 249 213 142 534 1,602 3,560
1990 2,036 482 259 222 148 555 1,666 3,702

The forecasts are shown graphically in Annex 20.

_vg-
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V., BUILDING MATERTAIS

A. Traditional and Modern Materials

151. The construction industry is currently suffering a mild recessim
campared to the busy 1975-79 period, so that most building materials are no
longer in short supply. However, the heavy reliance on imports is a continuing
prablem as materials comprise 60 to 70 pes cent of construction costs in the
moderm sector.

152, There are many proposals for increasing local production of basic
materials, which if successfully mplenmted would provide for an increasing
proportion of domestic requirements plus, in same cases, a surplus for export.
The Government is urging the private sector to be a major investor in the
expansion programmes. Most of the existing production plants are financed

fram local private sources, sametimes with foreign participation. The anly
major building materials industry in which the Government is involved is o=ment.

153. There are two distinct "building regions" having traditional building
materials and methods. These are the interior mountain area and the Tihama
plain alang the Red Sea. Improvement in commmications is however gradually
reducing the differences. Cement blocks and reinforced concrete are becoming
more widespread everywhere.

154, The traditional materials for the mountain area are natural stone,
bumt clay bricks, mud bricks, timber and branctes, and gypsum. Natural stone
is used for foundatims and exterior walls, and this is particularly important
because of its excellent thermal insulation qualities in an area of temperature
extremes between night and day. Burnt bricks are used for exterior walls. Mud
bricks are used for interior walls and for intemal lining of exterior walls.
Timber is used for roofing, doors and window frames, while branches are used

as filler material between timbers. Gypsum is used as plaster for walls,
ceilings, and floors, as well as for decorative arches over windows and doors.

155. The traditional materials for the coastal region are bumt clay bricks
and mud bricks, while naturel stane, which is so commonly seen in other parts of
the country, is generally missing.

156. Materials that have been introduced in recent times are hollow cement
blocks for walls, reinforced concrete slabs to replace traditiomal roofing and
flooring materials, reinforcing rods and structural steel,and terazzo and
cement floor tiles. Steel and the better quality tiles are imported. Wood,
ance cbtained fram Yemen's now depleted forests, is mostly imported . The
manufacture of doors and windows is done locally in small workshops. Notable
exanmples of the usage of modern materials in the Sana'a area are:

Hamdi housing project - pre-cast concrete tumnels

Sana'a University housing - pre-cast cancrete panels and imported
steel structures

Ramada Hotel - imported steel structures and prefabricated panels.
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B. Quarrving and Stone Cutting

157, Natural stome is extremely durable, and is used both as a ioad-bearing
medium in buildings up to five stories and as a facing to reinforced concrete
frame structures. Yemeni craftsmen are highly skilled in hand cutting and
preparation of stones and in building with stone, so that stone—faced buildings
are attractive and popular. In fact, these buildings account for the fame of
Yemeni arch’ tecture. Quarries are dispersed throughout the cowmntry, and most
are small or medium sized enterprises. The stones are usually roughed cut

at the quarries, finishing normmally being done by hand at or near the building
site.

158. The recent escalation in the cost of labour and thus in the cost of
cutting and dressing the stone is reducing its usage and causing the introduction
of substitute materials. The introduction of electric saws to cut the stone and
thus reduce the labour factor has not met with unqualified success, because the
resulting flat and even surface is far less attractive tharn a rough hewn surface.

159. Statistics on stone production and demand are sparse and often
contradictory. It is generally believed that stone accounts for 50 per cent
of the total demand for external wall materials, especially in the highlands.
In the view of the Mission, the figures in the following table give a fair
picture of the current market share.

Table 17

Demand for Building Stone 1980

Built-up Total Requirements for Estimated Market Share

area External Wall Materdials of Stone for Frtemial Walls
(square metres) (metric tons) 1/ (metric tans) 1/
Sana'a 500,000 350,000 120,000 (35%)
Hodeidah 290,000 200,000 20,000 (10%)
Total 750,000 550,000 140,000

1/ Expressed in terms of standard stone (dimensions 400 mm x 200 mm), it is
estimated that cne cubic metre equals 60 stones and weighs 2.5 tons.

Source: Appraisal of Industrial Opportunities in the Industrial Sector,
CPO, May 1977.

160. The varieties of stone in caomrn use are:

Basalt: A hard black stone used in foundation walls and footings.

Volcanic Stone: Black or grey lava, popular for decorative use in
facades around windows, arches and comers.

Sandstone and Tuffite: Available in the highlands in a wide range
of colours (yellow, red, green, grey), and used
for load-bearing walls.

Limestane: A hard, heavy stone used mainly for foundations and
infrequently for walls.
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lel. The usual shape of a cut stane block is cubical with sides roughly
20-25 am lang. The type and precision of cut varies widely fram region to
region according to the wealth of the inhabitants and the nature of the stone
aveilable. To reduce costs, it is camon to limit the more precise and
time cansuming work to the main facade.

le2. Stone floor tiles are produced in small workshops but are of variable
and generally unsatisfactory quality. These products are traditional in the YAR
and are produced in sizes varying fram 40 am square to 60 cm square. They are
generally rough cut and uneven, with a thickness up to 25-30 am at the centre.
A recommendation is that simple mechanization of these production facilities
could produce a more wniform and acceptable product which could be thinner

ard therefore less expensive to handle and distribute.

163. The Central Labcratory of the Ministry of Public Works has undertaken
limited research cn the relative suitability of local stones and has, in particular,
identified certain types that lose a significant degree of strength when wet. The
Mission recommends that this research be encouraged and that the standards for
stone proposed by the MPW be published and generally adopted.

164. A major central mechanized project for the production of simulated
hand-cut stone facing slabs is currently being investigated by the National
Campany for Industrial and Construction Materials (YEMROC), a state-owned
enterprise, with the assistance of the World Bank/UNIDO Co-operative Programme (CP)
for possible financing by intemational lending institutions. The project was
identified by a CP mission that visited the YAR in 1979 to investigate possibilities
for the local production of building materials. The project

envisaged provides for a production capacity of 70 m3 of stone strips and blocks
per day at an investment cost of about USS 17 millicn. The project would include
some capacity to produce polished slabs for facings where limestone is the
material used. The technical attributes of the project were developed by the
Austrian University of Mining and Metalb}rgy under contract to the World Bank/
UNIDO Co-operative Programme in Vierma.l

165. The main argument for this project is that it aims to produce an
attractive, acceptable stone at reduced cost through the large-scale introducticn
of labour-saving techniques and equipment. While it is true that natural stane
is in danger of being superseded by other materials as a result of disproportiocnate
price inflation in recent vears, the cost and market acceptability of the product
that will result from this application of new production techniques still

needs investigaticon. The possible site in the Sana'a area will also require an
hydrogeological survev to ensure that a sufficient water source is

available. A more general point affecting the attractiveness of a capital-~
intensive process is the possible surplus of unskilled labour in the

mid-1980s, and this factor should be carefully investigated during the

project appraisal.

166. Whether or not the proposed central mechanized project is
implemented, the existing industry will continue to have an important

role as a dispersed provider of materials and as a generator of

relatively well-paid employment opportunities to a skilled, but

highly specialized, group of individuals. The Mission therefore recammends

L/ F. schiissler, Study on a Stone Cutting Project (World Bank/UNIDO
Co-cperative Programme, viernna, 19/9) and E. lecmer and F, Schissler,
Preparatican of a Feasibility Studv on a Mechanized Stone Cutting Project

Giar o Bank/UNIDO Co-operztive Programme, vVienna, i980).
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that steps be taken to encourage limited mechanization of stone cutting among
small and medium sized enterprises at the same time that the major project
menticned above is undergoing evaluation. The heavy demand for stone that

is acceptable in appearance and reasanable in cost would support both ideas.
Stane cutting and finishing could both be undertaken at smaller quarries using

a campressor and pneumatic tools, thereby reducing unnecessary transportation and
increasing rural employment opportunities., The softer tuffite could be finished
w’ “h simple electrically-powered hand tools.

Marble

167. There are a2 mumber of known marble deposits in the YAR, and reserves

are estimated to be relatively significant. However, domestic marble is not
exploited, and the little that is used in special construction is imported,

mainly from Italy. Speculation has existed for a very long time that Yemen's

marble deposits could L : profitably utilized for slab and terrazzo tile

producticon, not only for the limited local market but also for export to Saudi Arabia,
the Gulf states and other regicnal markets.

168. Given the state of scientific knowledge of the country's mineral
resources, the best known marble deposit seems to be the one at Wadi Maksab

at the gateway to the mountains between the port of Mokka and Taiz. At the
request of the Natimal Campany for Industrial and Construction Materials (YEMROC)
this deposit was irvestigated by the geologists employed by the World Bank/UNIDO
Co~operative Programme in April 1979. Here the marble strata form the slopes of
a deep, steep-sided valley and are about 25C metres thick. The predominantly
light grey marble is shct through with basalt dikes and there are numerous faults.
The extent to which the faults are superficial or run Jdeep cnuld not be determined
by the team and, subsequent to the expedition, it was recomranded to YEMROC that
substantial digging be done to determine the subsurface condition of the marble
and thus the possibility of winning large slabs. To the knowledge of the Mission
members nothing but very superficial investigations have ever been done at this
location. The Mission therefore recommends that more serious work be undertaken
to establish the possible viability of a marble quarrying operation at

Wadi Maksab.

169. At the same time the Co-operative Programme's 1979 field mission
visited a marble outcrop at Shiban, some 30 km south east of Taiz. The
deposit there is 80 metres thick over a length of abott cne kilametre, white |
in colour, and appears to be of better quality than that at Wadi Maksab.
Reserves were estimated at 40 million tons by Russian geologists in 1964.

A project for the production of terrazzo tiles from a quarry at Shiban was
elaborated by the World Bank/UNIDO Co-operative Programme after the 1979
investigation. This project provides for the production of 350 m2 of terrazzo
tiles per day at a total investment of YR 16.3 million (USS 2.6 million
equivalent).l/ Presumably the question of land ownership, which is a delicate
and nnplexquesummtheYAR, has prevented YEMROC from taking serious
inte <z in this project, although it would appear to merit consideraticn.

1/ F. Schiiszler, Feasibility Study of Marble Production (World Bank/UNIDO

Co~-operative Programme, vVienna, 197/9).




C. Mid as a Construction Material

170. Mud is perhaps the oldest material ever used by mankind for construction
purposes. It was used by the ancient Egyptians and Assyrians in housing constructian ,
and where it is still available its usage continues. It is probably the least
expensive building material known and has excellent thermal qualities. However,

the usage of mud as a construction material has decreased simply because it is
outmoded and because the techniques for using it have been forgotten. People are

no longer knowledgable abaut its good qualities and are even prejudiced against

its use.

171. The ancient Egyptians were aware of the potential for mud and knowing
its properties made expansian joints in the walls of their cities. The fortified
city walls of Saada and Sana'a in the YAR used corrugated mud walls in order to
allow for expansion and cantractian. To protect mud walls, theanc:.mtEgyptlans
faced them with stone blocks, for example the pyramid of Dahshour in Egypt.

To create a bond within the mud walls, long pieces of timber or other materials
of plant origin (palm branches, reeds and bamboo) were used. This material was
pat along the length of the wall and vertically at intervals to reinforce and
to prevent cracks. Same examples are the walls of Karnak and same of the buildings
of the new dynasties of ancient Eqypt. The "Nubian vault” is an example of an
ancient technique that has not been forgotten and which deserves attention in the
YAR even though it is not among the traditional building forms (see Annex 22 for
descriptian).

172. There are many descriptions as to how the ancients went about making

mxd bricks. The fact is that the system of manufacture and the techmiques of
building with mud bricks have not changed in 5,000 years, and in some instances
the system and techniques have deteriorated because modern generations are not
aware of certain refinements that were introduced by the ancients. The manufacture
of mud bricks is illustrated in the 18th dynasty Rakhmarah tomb in Egypt. A shallow
basin is depicted where water is mixed with soil, made into a paste, and left in
the basin to ferment. Blocks made fram the paste were then laid on the ground

in rows to dry. Wooden moulds in which the paste was formed into blocks have been
found in the Al Lahoun area fram the 12th dynasty of the Middle Kingdam.

173. As far as basic ingredients are concerned, first came the soil, in which
the percentage of silt and sand variedaccording to the nature of the area. In same
samples ane finds materials of plant origin such as straw mixed with the soil and
left in the paste for a couple of days to ferment. During this period, materials
of plant oricin produce an adhesive substance which helps create a mechanical band
between the soil and the plant material. In other instances dumg was added to
the soil to create the same effect, because dung caontains elements of plant origin
that produce a chemical reaction creating a stronger block. In other instances
traces of bane were found. Possibly these were already in the soil from which
the bricks were made, or they may have been purposely added to create a stronger
block. In general, research on this subject has never been completed, and more
attention should be given to it because this type of material could suit the needs
of many developing nations. 1/

1/ The descriptions of ancient techniques are taken fram Dr. Ing. Mohammed Hammad,
Building Construction and Architecture, Cairo, 1964.
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174. Mud used in its natuwral form requires extensive maintenance,

Every vear it is necessary to add a layer of mud plaster to the exterior
surface where exposed to rain actian. Muxch research has been done an development
of this material to make it more resistant to rain, for example by adding cement
or asphalt. When combined with a more durable material, or used with burnt
bricks ar stone as an exterior facade or as a filler for hollow cement blocks,
it can be considered a suitable material for low cost housing. The important
attributes to consider are that it is readily available and that it provides

175. The introduction of modern building techniques should not be reason

to reject traditional materials such as mud bricks, which in many instances

are found to be cheaper and nore suitable for the environment. What is needed
is more research into developing mud products in order to make them more durable,
and in this respect the Mission recammends continued research into appropriate
applications in the YAR along with some public relations work to convince the
public that it can be an acceptable material.

176. Mud mixed with either cement or asphalt is more durable than mud in
its simple state and requires far less maintenance. It is now used as interior
wall lining in mamy residential buildings in the YAR. Usually it is plastered
with gypsum. The PIU has used mud as a filler for hollow concrete blocks

in school construction in the Tihama area because of its thermal qualities.
Mid is not widely used in the Sana'a area because of the widespread usage of
stane in that area. However, there is no reason why mud used in cambination
with hollow cancrete blocks would not be suitable for the Sana'a area as well.

0. Fired Clay Building Materials

Burnt Clay Bricks and Hollow Blocks

177. At present there are three mechanized brick plants in production

and another under construction. The four plants are located in the following
towns: Sana'a, Al-Mansuriya, Haiz and Mabar. In addition to these mechanized
plants, there are a substantial number of small-scale scattered artisanal
producers (the annual production in the Sana'a area alone is estimated at

5 million bricks). The quality of the bricks manufactured by these small-scale
plants is highly variable, but could be improved if practical advice and
assistance were made available. Here the Mission definitely recammends

that action be taken to provide technical assistance to artisan brick makers.

178. The productian capacity of the four main mechanized plants is shown
in the following table:
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Table 18

Brick Manufacturers in the YAR

Campany Annual Production Standard Bricks

of Clay Products or (million)
(metric tons)

The Yemen Brick Manufacturing
Co., Sana‘'a 25,000 8

The Natianal Coampany for Red
Brick and By-products,

Al-Mansuriya 32,000 10
The Red Brick Factory, Haiz 32,000 10
The Al-Ansy Factory (proposed),

Mabar 48,000 15

Source: Missiaon interviews

179. The Yemen Brick Manufacturing Campany, Sana'a has Czechoslovakian
equipment, which appears generally adequate, although it is likely to require
considerable maintenance. The plant is presently suffering from sericus quality
control problems. The curing sheds and kilns are well engineered, but the bricks
are very soft and develop multiple surface cracks. These bricks cannot be used in
load-bearing walls. The problem appears to stem fram the poor quality of the raw
material, and it will be necessary to investigate whether a different mix (possibly
more sand) could result in a more satisfactory product or whether material should be
won from a more suitable source. A contributory factor could be unsatisfactory

air drying due to the very dry climate in Sana'a.

180. The National Company for Red Brick and By-products, Al-Mansuriya has
equipment of excellent quality imported from the Federal Republic of Germany.

The curing sheds are fully enclosed with autamatic fans which extract surplus

heat fram the kilns. The kilns are of advanced design including overhead firing.
Loading and wnloading of the kilns is campletely mechanized. When this plant first
went into production the bricks were of excellent quality and sufficiently st mng
to be used in load-bearing walls. However, due to inadequate materials research
and testing at the feasibility study stage, the raw materials had to be brought in
from more than 40 km. The plant later switched to a clay deposit closer to the
site, but this material has not proved satisfactory inasmuch as bricks frequently
develop surface cracks after firing. At this time the plant is planning to go
back to the original source for the clay material. The plant has an integral
diesel power generating plant and therefore should not suffer shut-downs due to
electricity failure. When in full production it should be able to supply the
requirements for a camplete line of clay products to serve Hodeidah and the
surrounding area.

181. The Red Brick Factory, Haiz has good quality Italian-manufactured
equipment. The curing sheds are fully enclosed with autamatic fan dryers.

The kilns are overhead-fired and of very large capacity. The movement of the
air dried products to the kilns is anly semi-automated, and the pallets that are
placed in the kilns have to be hand-loaded and moved by mechanical trucks, a
procedure that slows down overall procduction. The pulverizing and mixing
machmexy is suitable for a great variety of mroducts, and the production of clay
pipe should be feasible. Currently the plant is producing bricks and hollow
clay blocks.




ZEZ. The proposed Al-Ansy factory at Mabar has had machinerv in storace
for over a vear awaiting a final decisian on location. There remains a guestion
5 to the gquality of the azvailable raw material., The capacity of this oroposed

plant is 50 per cent greater than the Al-Mansuriva and Haiz factories.

183, The products manufactureé at the two factories in the Tehama plain
are likely tc have an appreciable crushinc strength and therefore potential
as load-bearing walling products. They could also be used as facings without
exterior plastering. This would necessitate additicnal attention to quality
control, testinc and sorting to ensure that the products meet an acceptable
standard. If this could be achieved it is likely that an improved market
penetratian could be secured since the addi+icnal labour cost involved in
layinc bricks would be counterbalanced bv the saving in plastering cost

on concrete block walls and/or the cost of erectinc a reinforced concrete
Zrame. The problem is partly one of nerketing, but also one of setting
standards for load-bearing clay brick ané block wells so that architects

and engineers can be persuaded to incorporate such products in their designs.
Insulation could be improved by incorporating urethane in the cavity between
the facing brick outer skin and the concrete block immer skin. Proper
attention to the setting of standards is obviously recommended by the Mission.

Clay Pipes and Roofing Tiles

184. Vitrified clay pipes could be a useful procduct for sewerage purposes

in parts of the Tehama plain where concrete pipes are subject to deterioraticn
from salt attack. However, vitrifiecd pipes are camparatively fragile and therefore
subject to breakage if transported over difficult roads or mishandled during the
laying process. The Mission therefore does not recommend a centralized large-scale
production plant. On the other hand, vitrified clay pipe could provide a useful
mve:s;flcatm for the clay brick and block factories at Mansuriva anc Haiz.

P peswuldbenmmacmreduptolScmuareter for use in house sewer cannections
and as agricultural drains. Where the costs of transport are sigificant, clay
pipe is unlikely o0 be cametitive with the PW pipes produced at the factory

at Taiz. Clay pipes coulé also ke usefully promoted as a village-scale incustry
for strictly local use.

18s. Pitched roofs have not so far been incorparated in buildings in the Y&R,
and it is therefoare doubtful that there would be e market for conventianal clay
roofing tiles., A further factor is that timber for trusses, purlins, etc. would
have to be imported. However, it would be possible to improve the waterproofing
of flat reinforced concrete roofs by lavinc flat tiles on top of a waterproof
membrane. These tiles could later be removed if thz owner wished to add a further
storey or they could remain as floor tiles. 2 further possibility would be to
manufacture shaped hollow tile blocks as infill between inverted reinforcec
concrete "T" beams. The Red Brick Factory, Haiz has already started pilot
production of this product.

Ceramic Ware

18e6. 211 of the glazed wall and floor tiles now used in the YAR are imported;
otherwise locally made cement tiles of generally poor quality are used as a
substitute. If sanitary ware manufacture could be integrated with ceramic wall
aé floor tile production, overheads would be reduced and the overall operaticn
rendered more campetitive than it now appears to be. Siting is a crucial problem,
bur 2 recent geclogical survey suggests that a suitable clay is available in the
coastal region between Al-Mansvriya and Hodeidah. This is an excellent location
for general distributiaon, and there is alsc an abundant supply of water wnich is
a major econamic factor in tile production. In order to ensure market acceptability,
a sufficient variety of pattems and styles would have to be made available to
satisfy a full range of architectural specifications.
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187. There exist a number of studies an the manufacture and marketing

of ceramic clay oroducts in the YAR. Same may be Sound in the files of the
Industrial Bank of Yemen (IBY). Particularly noteworthy is a report and
pre-feasibility studv on the production of ceramic tiles prepared by the

World Bank/UNIDO Co-operative Programme as part of a general survey of canstruction
materials in early 1979.1/ This repart recommends and the Mission endorses

the idea to establish a plant to produce 150, 0009cuarenetmead10fwall

and floor tiles in the Tehama plain, althmghtheexactlocat:.mm:stbe
determined bv thorough exploration for suitable clayvs. The total investment

cost is estimated at about USS 11.5 million. The report points out that recent
technological develomments have made it possible to reduce the labour content

and to utilize a wider range of clays cuality-wise Zor this industry. Both of these
developments wouid be important in the implementation of such a project in the YAR.

z. Timber and Timber Products

ig8. The YAR has no remaining forest areas, and timber of acceptable quality
is wholly imported. It is therefare not campetitive as a structural medium and
its use is generally confined to applications where substitartion is difficult,
such as doars, frames and shuttering for concrete. The woodworking industry

in the YAR is presently based cn nurerous small workshops using imported sawn
timber. A possible recommendation in this area would be factory production of
standard wooden fitments to achieve savings in labour and materials. The high
cost of timber joinery is a factor in the increasing popularity of aluminium
window Srames and metal furniture, and there is likely to be increasing scope
for re—usable steel formwork systems in reinforced concrete production.

. Gvesum
e e
189, "Goss" is a soft white plaster consisting of calcined gvpsum, and

its fraditional use is as a mortar in stone andé brickwork walls in the mountain areas
where rainfall is light to moderate. The material is also used intemally as a
plaster, sametimes carved far decoration or moulded to form a narrow
shelf. The most characteristic use of the product is in the intricate
rerforated plaster carved screens or "quamaria”. These screens are
decorated with stained glass (or sametimes now coloured plastic)
and are built-in above doors ané windows. The plas.er quamaria is
surmamted by a protective semi-circular arch and continues to provide .
a distinctive and attractive feature in contemporary Yemeni architecture.
Goss 1s occasicnally used for decorative external plastering (and more
frequently as a window surround) but it is umsatisfactory for this purpose
as the surface requires annual renewal by the application of
a whitewash to repair ervsion by rain.

190. Gypsum is the raw material for producing "goss" and it is
currently produced in small-scale operations of limited efficiency and
mder warking conditions that are unhealthy and sametimes dangerous.

These small-scale operatians are meinly located around Sana'a and

Taiz. Gypsum is also mined for use in the cement manufacturing plant

at Bajil. Following extraction, the rock gypsum is +rucked for calcination
in cruce clamp kilns approximately 2.5 m in diameter and 3 m deep

with a basalt lining 60-70 au thick. The flow of fuel oil from a barrel

is controlled bv a valve, and it is gravity-fed to a system of preheated
parallel perforated tubes at the bottom of the gypsum bed. Calcination

1/ Ian ¥nizek, Report an Fired Clay Building Materials (World Bank/UNIDO

Co~cperazive Programme, Viernma, 1579).
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time is 4-5 hours, ané oil consumction is 200 litres for each 30-ton
firing. Unfortunately, the firing is usually very wneven and anly about

20 per cent of the material is burnt at temperatures ranging between
1300 and 170¢ C, which is required for proper calcination. No attempt is made
to select and segregate the properly calcined material, and the camplete
firing is mixed and ground between rotating millstomes to produce the
"goss", which is either sold "ex-works" or delivered to the client's

site in the manufacturer's truck. Total current production for the

small kilns in the Sana'a and Taiz areas is estimated to be of the order
of 10,000 to 15,000 tons per annum, and an additional output of about 9,000
tons per armum takes place in the Al-Salif district to supply the

Baiil cement factory.

191. Gypsmnreservesofvaryingqualityambelievedtobeammd
20~25 million tons, although no systematic mapping of known deposits
has been done. The reserves are favourably distributed, large reserves
being located conveniently close to the regional centres of Sana'a,
Taiz and Hodeidah (Al-Salif district). The best quality raw gypsum is
found in three main deposits in the Al-Salif district 74 km from
Hodeidah. A team of geologists from the Austrian University for Mining
and Metallurgy, und2r contract to the World Bank/UNIDO Co-operative
Programme, investigated the gypsum depcsits at Al-Gheras and Al-Salif in
April 1979 and cutlined the basic steps required to improve and further
develop the industry.l/ Mineralogical and chemical analyses of samples
were carried out at the University.

192. Apart from its direct use in building, the general market

for gypsum is likely to grow ccmslde.'ably since requirements for the
cement plant at Bajil will increase i. line with cement production and
demand will also be created by the new cement plant at Amran. A further
demand will stem from the agricultural sector and for paint mamufacture.

193, There are two approaches that could be followed to increase overall
output of gypsum and gypsum products, and both have been described by the
Austrian geological team based or their April 1979 investigations.2/

1) Establishment of a new medium/large scale manufacturing
wmit using modern equipment and techniques;

ii) Improvement and upgrading of production methods of
existing small-scale producers, including financial and
technical advice on the introduction of small-scale
manufacturing of gypsum pruducts using appropriate
technologies.

This is not a stark either/or choice since, even if a major unit
is built, the smaller units have a degree of camercial flexilility
which should be encouraged, as well as providing useful dispersed
employment opportunities and contributing to meeting a full range of
cansumer choice in type, quality and price.

Y ow.a. Schmidt, Progress Report an Gyosum (World Rank/UNJDO Co-cperztive
Programe, Vienna, 1979) and Final Report an Gypsur (World BRank/UNIDO

Co—-orerative Proaramme. Vienrm, T980T.
2/ W.J. schmidt, op. cit.




i} Potential for Large—scale Manufacture

A pre-feasibility study would be required to precisely
locate the most suitable site for gypsum mining (probably

at Al-Salif) and determine the method of extraction,
investigate the market potential for gypsum products

of various kinds and decide upon a desirable lewvel of
output and capacity. One possible product for factory
productian would be prefabricated gypsum wall boards,
ceiling boards and covings for offices, public buildings

and residential properties. However, it is doubtful whether
such a relatively fragile material would be accepted without
considerable education and modification of current practices,
and unacceptable wastage could occur due to damage in
transit. Nevertheless, the Mission recammends that

studies to promote this industry be carried out.

ii) Upgrading of Existing Production Techniques

There is a clear need to upgrade production techniques,
productivity, safety procedures and quality control as
well as to examine the potential market for finished
gypsum products. The strateqy to achieve change should
be based on a mixture of encouragement and regulation.
Regulation could be achieved by the introduction of a more
formal system of licensing for gypsum extraction by the
authorities,and this could be linked to appropriate safety
requlations and the adoption by the licensee of approved
extraction techniques. Much technical assistance to the
existing small producers is required, including the demonstration
of new types of equipment, and the Mission recammends that
priority be given to this work.

G. Cement énd Cement Based Products
Cement
194. Cement is the basic material used for modem construction in the

YAR. It is mainly used in mortar and for structural elements of reinforced
concrete, hollow blocks, floor tiles and various screen elements. The
estimated cement consumption for 1980 was about 900,000 tons of which only
80,000 tans were locally produced at the plant at Bajil. The importatian
of cement results in a major foreign currency expenditure and in 1980

cost about YR 249.2 million (USS 55.4 million equivalent),l’/ The Goverrment
rightly places high priority on measures to increase local cement production
and thereby reduce dependence on foreign supplies.

1/ 1980 price c.i.f. Hodeidah YR 305 per ton according to Ministry of Supply and Trade.
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195. Bajil Cement Plant, a public sector enterprise, is the only cement |
plant currently operating in the YAR at a production level of 50,000 tons
annually. The equipment is of USSR origin and has been in constant use |
since 1973. At present the plant management is encountering problems

in producing cement that meets international standards. The Govermment is

building an extension to the existing plant which would increase the

capacity to 250,000 tuns at a cost of YR 258 million (USS$ 57.3 million

equivalent). The extension is scheduled for campletion by the end of

1982.

196. Arran Cement Project: Construction at a site 48 km north~west

of Sana'a was started in November 1980 by IHI of Japan, and the plant

is projected to start producing cement at the end of 1982. The production
capacity is estimated to be 500,000 tans annually. The total cost will
be in excess of the originally estimated YR 500 million (USS$ 111.1 million
equivalent). Consideration is being given to a later doubling of capacity
to 1 millicon tons per annum.

197. Mafrag Cement Project: The CPO in 1978 employed the French
firm of BCEOM (Bureau Central pour les Equipments d'Outre Mer) to
wmdertake a feasibility study for a 500,000 tons annual capacity plant
to be located west of Taiz. It is being considered for inclusion in the
next five-year plan.

198. All cement plants in the YAR are public sector campanies
responsible to the Ministry of Economy, which also regulates cement
imports. If the annual capacity of the Bajil plant is expanded to
250,000 tons, the Amran production increased to 1 million tons and

the Mafraq plant built, the YAR could became a major supplier of cement
in the region. Even if the proposed plant at Mafrag is not built,
Bajil and Amran should have sufficient productian capacity to meet all
local demands.

Precast Concrete Products

199. The most readily-available precast products in the YAR are concrete
blocks, most of which are produced in the standard size of 20 x 20 x 40 cm.
There are large automated concrete block plants in Sana'a and Taiz
producing blocks of adequate dimension and strength. However, thev are
operating at anly 20 to 25 per cent of capacity due to fierce price
competition fram the many small entrepreneurs who have been attracted

into the industry. Throughout the country there are numerocus small

yards with two to five workers producing fram 300 to 600 standard blocks
per day. The quality and bearing capacity of these blocks is uncantrolled
and often inadeguate for structural use. In many vards the casting

moulds are badly worn, the vibrating and compaction equipment is
inadequately maintained, the raw materials are of variable quality

ané often the cement content is reduced to save costs. Additionally,
curing procedures are sometires inadequate. As a result many of

the blocks are wnsuitable for installation in load-bearing walls.
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200. On small and medium-size projects there are no inspection
procedures to restrict the use of blocks of poor quality to non—structural
aplications. As with other building materials, there is an urgent need
for nationallyv—agreed standards backed up by effective inspection
procedures and these are strong recamendaticns of the Mission.

If the blocks from the small yards were tested periodically and the
forms ané equipment checked, a wniform quality satisfactory for bearing
walls could be assured. In general there are advantages in encouraging
the small entrepreneurs to upcrade their production techniques, as they
provide investment and employment opportunities as well as ensure

a free market and so restrict the tendency to oligopoly control of
prices.

201. In assessing the comparative merits of concrete blocks, a factor
that should be considered is the consumption of water during mixing and
curing. In Sana'a in particular the water table has dropped alarmingly

in the last two years ané any water intensive manufacturing process should
be carefully reviewed. It is at least important that supplies to block
manufacturers should be based on fully realistic price structures and
properly metered, to ensure that the ultimate price structure reflects a
fair comparison with natural stone and brick.

202. Assistance and advice could also be given an diversification
into new product lines, such as precast concrete lintels and sills.
Lintels and sills are currently either poured in place or precast on
site. There would be a useful market for a series of standardized
precast products if quality could be assured. Once facing bricks

have been accepted for use in exterior walls of cavity construction,

a market will develop for 10 x 20 X 40 cm concrete back-up blocks.
These blocks could also be used for erection of interior partitions,
providingthey are uniform in size and meet load bearing requirements.

A further potentlal market would be precast stairway items (separate
or cambined rise and tread finished with mosaic) but full precast
stairways would anly be justified for mass production housing projects
and are unlikely to be viable. There will also be a growing market for
a wide range of samewhat more sophisticated precast products,

providing always that quality standards are acceptable. There is
currently scme dispersed production of items such as paving slabs, kerbs,
inspection chamber covers and even concrete pipes (not pressure pipes) but,
due to the lack of a regular system of inspection or guality control,
the products are highly variable. Other possible products are fencing
posts, rails and balustrades, sanitary fittings and septic tanks. If
hollow clay tile flooring/roofing is developed, there would be a
potential market for precast 'T'-beams.

203. In view of the continuing large naticnal programme of water and sewerage
projects, there would appear to be potential for local concrete pressure pipe
production. At the request of the Ministry of Mmicipalities and Housing, the
World Bank/UNIDO Co-operative Programme in December 1980 conducted a survey of the
market for pipe and other concrete products, which could support the setting up
of a manufacturing plant. The resulting feasibility study for a concrete products
plantl/ provided the market data, capital costs, operating information

and costs, 'and profitability projections for a 24,000 cubic metre

(60,000 tons) per year plant. The proposed location is in the Sana'a

1/ Yemen Arab_ Revublic, Feasibility Studv far a Cancrete Products Plant

(World Bank/UNIDC Co~cperative Proararme, Vienna, 19R1V,
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area, which provides the main market for construction materials. The
estimated capital cost is YR 40.5 million (USS 9.0 million equivalent)
at 1981 prices including working capital.

204. The project as presented proposed the manufacture of the following
products:

Tons per vear

1. Small concrete pipes for sewerage

(200-500 mm diameter) 4,800
2. Large reinforced cancrete pipes

(600~2,500 mm diameter) 28,800

3. Poles for electricity lines and lighting 7,200

4. Cable blocks 4,800

5. Pre-fabricated forms (slabs, kerbs, etc.) 14,400
Total 60,000
205. The projected average selling price is YR 542 per ton (USS 120

equivalent). The financial discounted rate of return on the project over
the initial 15 vears operating pariod is 19.7 per cent. Return to the
equity investor is estimated at 22 per cent after taxes. The economic

rate of return of the project is difficult to quantify as most of these
products, or of altemative raterials, have not yet been introduced in

the YAR. However, the construction programmes of the Government, its
agencies and of the private sector will require large amounts of specialized
concrete products, which the existing plants in the YAR are not eauipped
to produce, and which would be extremely expensive to irport. The econamic
rate of return micht therefore approach 19.7 per cent. The Missian
endorses this project as one of certain benefit to the country.

Ready-Mix Cancrete 3

206. There are at present two plants in Sana'a offering ready-mix
concrete for general sale (including delivery to the client's site):
Mohamed K. Own, and Abdel Madeq.

207. In addition, foreign contractors such as Sogex and Kharafi sametimes
erect batching and ready-mix concrete facilities for their own use when
undertaking large individual projects. A ready-mix concrete plant would
appear to be a feasible project for Taiz, where the demand for building
continues to be wvery strang (although the hilly terrain and narrow

streets would inflate trucking costs).

208. In the Hodeidah area a number of foreign contractors hawve
temporarily used ready-mix concrete on large individual projects, but no
permanent facility has been erected. There would appear to be potential
for a combined ready-mix concrete/precasting works at the Highways
Authority vard at km 16 east of Hodeidah, which was originally set up by
the USSR team which built the Hodeidah-Taiz highway.
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Asbestos Cement

209. Ashestos cement sheet finds application in roofing for industrial
canstructicn and rural and low cost housing, where it can substitute for
mué or tin. Asbestos cement pipes are used in water distribution and
sewerage systems anc are importecd by the YAR for this purpose. Asbestos
cement products are not manufactured in the YAR but are being imoorted in
increasing amounts. Data from the Fareign Trade Depurtment showed imports
valued at YR 11.3 millian (0SS 2.5 million equivalent; for the year
1877/78.

210. A project for the local production of asbestos cement sheets and
pipes was proposed by the World Bank/UNIDO Co-cperative Prograrme in the
cmzrseofasmveyofbuildingmaten’alsile?Q.l/'nuspmjectpmdes
for the annual producticon of 28,000 tans of sheet and 25,000 tans of pipe.
The total cost of the investment including working capital is
estimated at YR 120.7 million (US$S 26.8 million equivalent). The
financial discounted rate of return on the project was estimated at
15.3 per cent. However, priority has not been attached to this project
because of the necessity of importing the principal rew meterials,

namely asbestos fibres as well as cenent.

Cement and Mosaic Floor Tiles

211. Plain cement tiles are currently used in low and middle income
housing. The local product is of variable quality, but usually poor.
These tiles are also used in roofing and street islands in Sana'a.

212, local mosaic tile production is disorganised and dispersed,
usually on a small-scale, and the tiles are generally of poor quality
with the result that higher-quality imported tiles from China, Italy,
Japan and Pakistan have daminated the market. The usual dimensians of
tiles are 20 am x 20 am x 2.5 om and marble chips and coloured cement
are used. The local tiles do not take polish, their wearing quality is
unsatisfactory and the compressive strength and dimensional tolerances
are unacceptable to most custamers. 4 further factor is that local
tile producers do not produce special commer or skirting tiles.

213. The Mission recamends that the local tile factories be
ass;stedtomgradeboﬂxpmmmtedmmmsandcual.tyof product.
Samne of the specific factors that need attention are:

~ Need to grade aggregete according to size of tile;

- Need to match chips, not merely rely on the use of coloured
cement;

~ Possible need to import special marble chips if suitable
local items cannot be located to ensure high quality products;

- Need to manufacture special tiles to provide a full coordinated
range;

- Need to grind flat after laying and polish tO ensure even
surface and provide dirt resistance;

1/ M. Osman, Pre-feasibilitv Study for an Asbestos Cement Products

Prciect (World Bank/UNIDD Co-Operative Programme, viemna, 189797 .
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- Need to use a sealer and renew every 1 to 2 years
(perhaps a suitable sealer could be manufactured at a local
paint factory);

- The local cement factory should be encouraged to produce
occasional batches of white cement (obtained by burning
clinker differently with additicnal gypsum) which, although
of lower strength, would produce more attractive tiles.

T-2 Potential for Soil-Cement in Low-Cost Housing

214. Soil-cement blocks have potential for use in low-cost housing,
particularly in rural areas (perhaps through an LDA project);. A simple
hand press, such as the CINVA-RAM, can produce blocks of acceptable

quality for self-help type projects. There are reputed to be three

plants in the Sana'a area utilizing CINVA-RAM hand presses. Their use
~could be spread to the villages through organized demonstration processes.
The Mission suggests this be initiated, particularly

in the Tehama, where soil cement could be used as a walling material for the
characteristic thatched huts and houses. A generovus roof overhang is
advisable to protect this le. durable walling material.

H. Lime Industry

215, Lime is a constituent of mortar and when mixed with gypsum
makes a limewash paint. It is a chemical additive in water treatment,
in iron, steel and paper manufacturing, tanning and the sugar industry.
In agriculture it is used to neutralize soil of high acidity.

216. Limestaone is abundant in the YAR, and lime is readily available
although the production methods are highly dispersed and very primitive.
The manufacturing procedure for lime involves placing limestone blocks
in a kiln and then burning by blowing liquid fuel oil from below. In the
YAR this method leads to technical prcoblems including:

- The limestone is not bumt uniformly;

- Same stones are overburnt; and

- Fuel is wasted due to lack of control and inefficient cambustion.
Thus the quality of lime is generally inadequate, and lime is imported

whenever quality is important. There would be considerable benefits to
be gained from upgrading lime manufacture in the YAR.

217. There would be potential for two mechanized lime production
projects, attached to the Bajil and Amran cement factories respectively.
Each would employ a vertical kiln with a daily capacity of 50-80 tons
(approximately 20,000 tons per annum). The former project would supply
the Tihama area and the latter the region around Sana'a. In addition
there would appear to be scope for providng limited advice and assistance
to the present producers on an extension service basis, particularly in




areas where extermnal road access 1s difficult. The Mission su
that priority be attached to this type of technical assistance.

I. Sand and Aggregates
Sand
218. Although sand is abundant in the YAR, a considerable proportion

of the resource is not of the quality required for use as an ingredient

in concrete, mortar or plaster. For example, in the Sana'a area much

of the sand has an excessive amount of silt and loam which is particularly
detrimental to concrete quality. Some of the loam can be remowved by
vibratimm and sieving, but washing (a comparatively expensive process)

is required for its camplete elimination. The equipment o wash

500 to 600 cubic metres of sand per day would cost USS$ 75,000 plus ancther
US$ 15,000 for a water recycling plant. Since the design strength
requirement for most of the concrete used currently in the YAR is of the
order of 2,500 to 3,000 PSI, the quality and grading of sand has not

been a serious problem as the strength could be brought up to an

acceptable level by increasing the cement content. As the testing
facilities at the MPW laboratory develop, all sand pits should be reguired
to submit samples for testing and grading so that concrete and asphalt mixes
can be properly designed. Any pit showing a continuing excess of detrimental
ingredients should be restricted to the supply of sand for non-structural
uses.

Crushed Rock

219. As-dug aggregates suitable for concrete warks are available

in the vicinity of Taiz, but elsewhere the main source of aggregates

is by mechanical crushing of rocks found in the immediate vicinity. The
Industrial Bank of Yemen (IBY) reports involvement (sametimes in loan financing
but in other cases purely in the provision of technical advice) in 20
aggregate crushing projects in recent years. Quarry owners normally
pumhasenodetncmsm.ngp.xants from fims such as W.H. Baxter (11 total
in YAR), B.H.S., Parker or Caterpillar. There was over-investment in the
industry at the end of the construction boam in 1978, resulting in
over-capacity. However, there have been recent signs of rising demand,
reflecting the camencement of several large projects.

220. In the rural areas there are many small (often portable)

locally-owned and operated rock crushing operations, which should

be encouraged to improve their production methods as they effectively

serve the limited requirements of the local market. Many of these crushers

are outmoded and badly womm, to the extent that the aggregate cannot be properly

graded for more sophisticated uses. However, the product is quite satisfactory
for use in typical rural building projects which do not require high-

strencth caoncrete. Much of the aggregate used in LDA projects is produced
almost adjacent to the sites by portable plants capable of crushing.
approximately 25 to 30 cubic metres per day. Although the daily output

of such plants is strictly limited, the operators often stockpile several
days or weeks productian, in order to supply the full project needs on LDA
rural road projects. !
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221. The IBY already provides technical advice and limited loan
finance to assist the smaller-scale aggregate producers and the UNDP
small-scale project fund is available to underwrite this important
activity. The Mission recammends that these efforts be further
encouraged to boost rural employment opportunities and improve the
availability of this basic building material.

Pumice and Perlite

222. The YAR has useful but wmexploited reserves of pumice and perlite
which could be used as light-weight aggregates in concrete production.
They can also be used as insulating material in modern construction.

The construction materials mission to the YAR organized by the

World Bank/UNIDO Co-operative Programme in April 1979, found evidence

of pumice and perlite in the vicinity of Djebel Issa near Dhamar,

but the extent to which such volcanic rocks might be available

in exploitable quantities is not yet known. Topographic and

geologic mapping, sampling, laboratory analysis and drilling are all
necessary and recommended in order to determine the feasibility

of production of light-weight aggregates in this area.
J. . Structural Steel and Reinforcing Rods
223. All structural steel is imported and is so expensive that it

is rarely competitive as a building material, except in specialized
camercial and industrial structures. The corrosive,salty atmosphere
close by the Red Sea makes the use of untreated steel structures in the
Tihama inadvisable.

224, In view of the growing popularity of reinforced concrete frame
structures, there is a growing demand for reinforcing bars. Several
studies have been made of the feasibility of setting up a steel rolling
mill, most recently by the German firm Ofenbaugesellschaft Berg of Cologne.
The suggested annual capacity would be 250,000 tons, which is much in
excess of local needs. However, the proposed location is only 30 km

from the new port of Mckka, so it is possible that any surplus production
could be exported to other states in the regian. The geological report
identified ore of high quality, suitable for the manufacture of high
tensile reinforcing rod.

K. Ironmongery and Fittings

225, Iron used to be smelted in Sa'ada, but this industry has
disappearsd and the YAR now depends on imported iron and ste=l. However,
a proposal to build a steel rclling mill is currently under comsideration .
The traditional forging methods still survive, but lccally-

produced hinges, nails, latches, door handles and door knockers are
increasingly being replaced by imported items. , Action should be taken

to upgrade the standards and productian techniques of the more promising
local producers before the treditional skills are lost.
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226. Even if the prooosed steel rolling mill is not built, the hardware
market should be evaluated to determine the potential demand for items
which could be produced in local factories from sheet metal stampings.

If the products were of acceptable quality, a limited export market might
also be secured. Initially, production would be limited to hinges, hasps,
brackets, straps and other items which can be manufactured by stamping
without major investment in specialized facilities. If the steel mill
project is implemented and locally produced high—quality cold rolled
sheet steel becomes available, production of metal cabinets, shelving
and fumiture would alsw be feasible.

L. Glass

227. Considerable interest in glass projects has been reported

by foreign plant suppliers and investors and by local entrepreneurs.

There are depusits of the principal raw material, silica sand, at sewveral
locations. An extensive occurrence at Saadah, in the northemn part of the
country bordering Saudi Arabia, was found to be suitable for glass
manufacture and other industrial uses, but it is relatively inaccessible
at the present time.

228. The significance of another deposit of glass sand, at Al Jirah (Thagban),
near Sana'a was recoqnized by a World Bank/UNIDO Co-operative Programme
missiaon during a survey of building materials in 1979. Samples of

the sand were subsequently analysed by the University of Mining and
Metallurgy at Lecben, Austria. They showed outstanding physical and
chemical characteristics, with a high silica content and very small
amounts of iron, heavy metzals and other impurities. A glass-making

trial in Germany confirmed the suitability of the sand for flint as well
as coloured container glass and also for window glass. This sand deposit
is located near a suitable factory site with access to a main road, power
supply and underground water. The CP camuissicned a more extensive
survey of the deposit in May 1981 including topographic mapping and
analysis of additional samples. The conclusion was that the depcsit
could support a bottle glass project of same 15,000 tons annually,

but that there is not sufficient high quality sand to support a flat
glass plant as well.l

229. A consultant emploved by the World Bank/UNIDO Co-operative Programme in
July 1981 reported on the consumption of flat glass by the bulld.mg industry

in the YAR, which is of the order of 6,000 to 7,000 tons per ea.r._.

Production of sheet glass is more complex and capital mtanswe than bottle
glass and is generally undertaken by large plants, such as the modern float
glass units with a capacity of 150,000 tons or more of saleable glass per year.

1/ F. Schiissler, G. Hirner, A. Maver and W. Pistora, Yemen Arab Republic,
The Silica Sand Deposit at Thagban, Geological Survey and ADALYSiS Of S&CIes
(World Bank/UNIDO Co-operative Programme, vVienna, 19s8l).

2/ L. Kénigsaon, Yemen Arah Republic, Feasibility Study for a Hollow Glass
Manufacturing Project (World Bank/UNIDO Co-Operative Programe, viema, 198l) .
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Under favourable conditions plants of 30,000 or even 15,000 tons per year may
be viable, but the YAR is likely to take several years to reach this lewvel.

t is recamended that a further market survey be made in 1983

in order to review the timing for a viable flat glass project. Implementation
of a glass container project, such as the cne developed by the Co—operative
Programme 1/, woulé in the meantime help to acquire expertise in glass technology
which would aid the subsequent establishment of the more demanding flat glass
operatian.

M. Paint

230. Paint is produced in the YAR in only one plant at present.
A particular problem facing paint manufacture in the YAR is the
need to meet two distinct climatic conditions: the predominantly
dry heat of the highlands and the salty, moist heat near the coast.

231. The National Paint and Chemicals Campany has a modemn

plant at Taiz. Pilot production started in 1972, and by 1976 the firm
was producing paint in accordance with international specifications.

The single shift capacity of the existing plant is 120,000 gallons

per month, and current production is 60,000 gallons per month which the
owners believe to be about 60 per cent of the local market. The company
employs a qualified paint technologist, has a small research and testing
laboratory and has devised special paint to meet the exacting standards
requir-d for hospital use. The fimm camplains of unfair campetition

due to price under-cutting by retailers of inferior foreign paints,

and has conducted comparative scrub tests, which show that their product
is much more durable and better fitted for the severe climatic conditions that
affect painted surfaces in the YAR. Once again the lack of a Goverrment
Bureau of Standards inhibits local manufacturers fram gaining market
recoqnition for a quality product. Partly to cbtain access to a reputable
and accepted trademark, che campany recently concluded a licensing
agreement with ICI to produce that company's well-known Dulux line of
paints fram January 1981. This required certain changes in equipment

ané manufacturing techniques, but ICI was generally impressed with the
standards and expertise of the local campany. ICI specialists will also
advise cn marketing and general management techniques and will appoint
the YAR firmm as import agent for specialised lines for which there

is insufficient demand to justify local production.

232, A second, but smaller, paint factory in the Taiz area is reported

t0 have cancluded a licensing agreement with Crown paints, another
UK-based company.

N. PVC and Other Plastic Products

233, The National Company for Sponge and Plastics Industry Limited, Taiz,
produces high quality rigid PVC water and sewer pipe from 20 mm to 200 mm

l__/ L. Kénigsan, op. cit.




diameter, together with a limited supply of the most popular fittings.
The water pipes are produced to specification DIN 8062, and prices per
standard length of six metres (as at November 1980) ranged from YR 14

for 20 mm OD (wall thickness 1.5 mm/pressure class 16 kg/aml) to
YR 664 for 200 mm OD (wall thickness 9.6 mm/pressure class 10 kg/amd).

The sewer pipes are to specification DIN 19534 and cost YR 120, YR 224
and YR 318 per standard length oI six met-es for the three outside
diameters of 110 mm, 160 mm and 200 mm respectively. The pipes are
available in 6 and 9 metre lengths with plain ends or one end expanded,
and integral joints are available at extra cost. It should be noted that
the prices quwted include delivery charges, and discounts are given on
bulk purchases. The plant has advanced eguipment, appears well-managed,
rroduces products of high quality, and has already developed a small

but growing export business. The company also produces electric conduit,
and is actively considering other opportunities for diversificatiam.

234. Fibreglass water storage and septic tanks are manufactured

in Sana'a by Saeed Ralpa-Jaru Industries, Ltd., a YAR-Indian

joint venture (see Annex 8, Interview 51). PW ceiling tiles and plumbing
fixtures are also being produced in Sana'a by YEFQO (see Amnex 8,

Interview 52), but production is anly on a pilot basis,and the quality

of the finished products is not yet acceptable.

O. Projects to Introduce New Building Materials

235. It is true that a greater variety of walling materials would be
generally welcamed by architects ir- the YAR as widening the scope of
design possibilities. The desire for increased variety of surface
texture is indicated by the fact that facing bricks have been imported
from the United Kingdam for certain specialized purposes. The Mission
recamends that the authorities responsible for licensing new projects
clcsely examine the following two.

Sand=-Lime Bricks

236. The Govermment has received at least ane proposal to erect a

factory for sand-lime brick. A proposal to erect a plant to produce

9,600 m3 of sand-lime bricks per annum (alang with the manufacture of

33,000 tons of lime) was submitted to the Govermment by the Krupp Group and Generale
Impianti together with a local spansor in April 1979. The investment

cost was estimated at YR 252.5 millian (USS 56.1 million equivalent),

The project has not been implemented mainly because of doubts regarding

the market for the product. On cost grounds it is unlikely that sand-lime

bricks could compete with concrete blocks unless thev are accepted for

facing at a premium price.

Reconstituted Stone

237. A project to produce reconstituted stone was presented to the Government by Norcem
Intermational and a local sponsor about three years ago. The proposal

is to produce standard recanstituted textured and coloured load bearing

blocks based on natural coloured aggregate. A plant to produce 6.5 million

blocks annually would have cost YR 33.8 million (USS 7.5 million equivalent)

in 1979. The claimed advantage of this product is 50 per cent reduction

in the main frame of a house. The project has been delayed apparently

because of uncertainties regarding the market.
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P. Distribution of Building Materials

238. Impcrtant contributors to the high delivered cost of building
materials ars the cost of handling, warehousing, transport and delivery.
By the time a given material has reached its final destination its cost
may be double or triple the cif value in Hodeidah, the port of entry.

In addition there is an understandable and, in the view of the Mission
at least sametimes justified, view on the part of independent contractors
that excessive profit margins are exacted by merchants taking advantage
of restricted campetitian. Reliable disaggregated figures for the cost
of distribution were not available, but it was clear that the high cost
of buying and rumning trucks and other road vehicles in the mountainous
terrain of the YAR is a major cost factor. Fuel and labour are
particularly expensive. Most imported building materials are shipped
toHode1dahandthenhanledmheavytrud<stoSanaaorTalz for
redistribution unless the ultimate destination is in the Tihama.

The anly return load that is normally available is roughcut stone

fram the quarries in the highlands,which makes only a marginal
contribution to overall running costs. There are no railways in the
YAR and the oconstructian of a railway system would not be econamically
feasible in view of the mountainous terrain. Therefore road transport
will continue to be the sole means of distribution.

239, Unless a local source of oil is located or the labour costs
for drivers and mechanics declines, it is likely that the cost of
truck operation will at least keep pace with the general level of
inflation. Thus the cost of distribution fram central plants should
be fully taken into account in feasibility studies relating

to new investment in building materials production. Where a

choice of site is available, the inference should be that the mean
distance between producer and user should be minimized, thereby
reducing overall haulage costs. Where there is a choice between
centralized and dispersed production using small-scale factories

and basic technologies, the latter is to be preferred as it will ensure
that many more potential users will have access to the products at
reascnable cost,

Q. Recamendations regarding Building Materials

240. In summarizing the foregoing sections, there are many recammendations

to make regarding the local producticn of building materials. In the YAR this field
of activity is in its infancy, and given the mineral resources o the

country there is much that can be done, both by the public and the

e

private sectors. While small and medium scale operations in the private sector should b

encouraged for such activities as gypsum production, rock crushing,

and the making of concrete blocks, for example, there are other industries
such as mechanized stone quarrying and cutting, marble production,
diversified concrete products and the manufacture of ceramic tiles that
would require substantial investments and possibly the naruc1patlon

of the public sector in joint ventures.




241. The Naticnal Campany for Industrial and Canstruction Materials
(YEMROC) was purportedly created by the Government to invest in building
materials industries as well as to grant licenses for the exploitation

of the YAR's mineral resources. (See 2nnex4 ). Whether or not YEMROC
sucoeeds in implementing projects an its own is yet to be seen, but

the mechanized stone quarry project supported by UNIDO and the World Bank will
be a good test of YEMROC's intentions as well as its managerial capability.
In any case the Mission recamends support for YEMROC as it grows into

a viable publiccorporatian with the goal of putting the country's

mineral resources topmductlveuse Such support would probably take the
form of technical and managerial assistance.

242, Information on the mineral resources of the YAR is scarce and
incamplete. Geological surveys of the most important mineral deposits

must be carried out in ordex to determine the quality and quantity

of the material on which industries can be based. There hawve been a

number of superficial investigations over the years, mostly financed by

bilateral aid, but little effort has been made to coordinate this work

ané put it to practical use. General surveys have rarely been followed

by detailed wark. This would be a principal recammendation of the Missian. Other
recamerdatians may be grouped as follows for cansideration by the Goverrment:

1. Enoourage the establishment of standards including
laboratory testing to provide for lower cost, better
quality and greater safety in respect to all building
materials.

2. Provide technical assistance to upgrade the current
technologies for the production of lime, gypsum, bumt
clay bricks, cement and mosaic tiles, and concrete blocks,
and for the practical usage of mud and soil cement blocks
as building materials.

3. Implement projects to lower the cost of natural stone and
thus assure the continued usage of this fimdamental and
popular building material.

4. Base new industries an known deposits of marble, pumice,
perlite, gypsum, and sand far glass production.

5. Introduce the manufacture of new products such as ceramic
tiles, concrete pipes and poles, sand lime bricks and
reconstituted stone where supported by thorough studies
of the market and technical feasibility.

6. Encourage the usage of low cost materials for low cost
housing, such as reinforced mud and soil cement blocks.

e
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VI. MANPOWER, EDUCATION AND TRAINING

A. Labour Availabilitv and Emplovment

243, According to the 1975 census, the resident population was around
5.2 million and the migrant populatian (both short and long term) 1.2 millian.
The total recorded potential labour force was around 1.4 million, of wham
almost 20 per cent were working abroad. O©f the remaining 1.1 million
damestic workers, the bulk (90 per cent) were employed in the private sector,
primarily on traditicnal activities.

Table 19
Summary of Labour Force Deployment (1975)
('000)

Nurber 32
Darestic Employment 1,060 75
Public sector 31 2
Private sector 1,029 73
Modern 53 4
Traditional 976 69
Employment Abroad . 263 19
Total Employment 1,323 94
Unemploved 80 6
Total Labour Force 1,403 100

Source: 1975 census

The majority of workers (78 per cent) were employed ir agriculture, 12 per cent
in trade and services, 5 per cent in construction, aud the remaining 5 per cent
in all other sectors cambined.

244. Firm injormation on employment trends from 1975 onwards is not
available, but an estimate based on trends in value added and productivity
is as follows:

Table 20
Domzstic Employment Trend 1975 - 1985
('000)
Canstruction Total Canstructian
Employment Employment As Per Cent of Total
1975 48.7 1,059.9 4.6
1980 148.6 : 1,331.3 11.2
1985 215.7 1,543.6 14.0

Source: Manpower Develomment in the Yemen Arab Republic (World Bank, 1980).
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245. Thus the growth of constructian industry employment appears to have

been dramatic, both in temms of absolute numbers and as a proportian of total
employment. This goes sare way to explain the remarkable rises in wage levels

anc the tendency of contractors to seek to reduce the labour content in their
operatians by investing in mechanical plant and other labour saving equipment.
Although mampower shortages in the canstruction industry affected both skilled

and unskilled workers during the years of peak growth, the contractors interviewed
by the Mission reported that there is now no problem in recruiting unskilled workers.
The recent World Bank Manpower Mission (Manpower Development in YAR, World Bank
report number 3181-YAR, October 1980) reached the same canclusion as a result of
"fairly consistent responses fram meny agencies of the public and private sectors

in Sana'a, Taiz, Hodeidah and locatimns along the road that, by ané large,

'there is no problem in finding unskilled workers' ... If this impression is correct,
then increases in wage lewels should lewel off and would actually drop in real terms.”
The Manpower Mission, however, enters the caveat that "this is a difficult prediction
to make in view of the linkage of the Yemeni labour markxet with those of surrounding
countries."

246. Labour migration fram the YAR to other parts of the Arabian peninsula
has taken place over the past 25 years at least. However, in recent years the
intense demand for labour in neighbouring oil producing countries has translated
into highly attractive wages that caused large numbers of Yemenis to cross the
border, primarily into Saudi Arabia but also to other parts of the peninsula.

By 1975 Yemeni migrant workers accounted for almost 20 per cent of the total
Yemeni work force and remitted an estimated YR 1.7 billion (US$ 375 million)

to the Yemeni econamy. These remittances increased dramatically to YR 6.5 billion
(US$ 1.4 billion) in 1979.

247. Yerenis abroad ray be divided into two broad categories: long term
emigrants and short temm migrants. Information about the first group is sparse,
although it is known that they are scattered widely in Africa, Asia, Europe and
America. Although same of these emigrants return either to augment the local
labour force or to stimulate employment by investing in local industry, it is
the second, and much larger, group of short temm migrants that have a substantial
effect on the manpower situation and on manpower planning in the YAR. They wark
primarily in the Arabian Peninsula and mostly in Saudi Arabia, and even their
mubers areindisputesincetheborderbetweentheYARandSaudiArabiais, o
a large extent, effectively "open". "Unofficial" trawel is easy and frequently
goes unrecorded. It is generally beheved that the greatest number of Yemeni
migrant workers are of rural origin and unskilled. Many work an construction
projects, and it is very likely that the number of Yemeni comstruction workers
in neighbouring countries is in fact larger than the construction work force
inside the YAR. Some of them intend to continue to work abroad, returning home
anly to visit their families and spend their accumulated savings. Others aim
to obtain experience and skills and to reach a specific "savings target" before
retuming to settle in the YAR, perhaps working as skilled or semi-skilled
canstruction workers and purchasing a house and consumer durables with their
savings. A significant number put their skills and savings to use by startung
small businesses, such as repair shops, workshops and small building firms.

Thus many of the short term migrant workers are effectively subjecting themselves
to a form of conversion process as indicated in the following diagram:
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Movement of Migrant Yemeni Workers To and From
the Arabian Peninsula

l: Urban areas
| (skilled and semi-
1 ‘ skilled workers)

-I . ']]& - ..s .

qaining skill
(on site training)

248. Future trends in migration are difficult to predict, making mampower
plamming for the construction sector hazardous. A further substantial rise in
outward migration, accampanied by an internal construction boam, would result

in a return to acute shortages of skilled labour and (less severe) shartages
even of wunskilled labour. At the other extreme, an unexpected change in priorities,
policies or technology in the neighbouring countries, leading to a large nmumber
of returming workers coming suddenly onto the labour market, probably accampanied
by a concomitant slump in construction demand, could result in serious and
potentially disruptive wnenployment. Fortunately neither of these extremes
represents a likely scenario, and the Mission endorses the view of the Manpower
Report that "barring unforeseen and sudden changes in the pace of develomment

in Saudi Arabia and the Gulf, the demand for Yemeni labour in the peninsula

is not likely to increase significantly." The Manpower Report forecasts
continuing shortages of skilled workers at all levels, but a surplus of as

many as 191,500 unskilled workers in 1985. If this latter forecast proves

to be correct, the recent emphasis on investment in labour-saving equipment

of all kinds requires re-examination. A more appropriate emchasis would be

an kinds of investment that de-skill productive processes, coupled of course

with a renewed emphasis on relevant education and training.

249, Information on employment of expatriate workers is scattered and
incomplete, but the Manpower Missicn calculated a total of 17,000 expatriates

in 1979/80, of wham 10,000 were in the private sector and 6,000 and 1,000 in

the public and mixed sectors respectively. The overall figure is probably

an underestimate and does not include expatriate experts attached to technical
assistance programmes of the various aid donors operating in the YAR. It is
likely that at least 5,000 expatriates are emploved in the construction industry,
almost all with specialist managerial, techmical or craft skills.

B. Educatiaon and Training

250. The repressive feudal rule that lasted until 1962 kept the country
backward in all fields, but especially in education, where no facilities were
available except the traditional religious "kuttab" schools. Little progress
could be made during the protracted civil war period that lasted wntil 1970.
Even now adult illiteracy is as high as 87 per cent and primary school
enrollment only 26 per cent (1977 figures). According to the 1975 CPO Manpower
Survey anly about 20,000 out of the total resident labour force of 1.1 million
had attended primary school. However, the progress of the education system
over the past decade has been remarkable, and it now encompasses close to

4,000 schools in a 6:3:3 structure with a total enrollment (prm\a.ry preparatory
and secondary) exoeedmg 360,000 students.
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251. The Uhiversity of Sana'a was established in 1970, and its fiwve
faculties currently have around 4,200 registered students. Both a faculty

of engineering and of health sciences are being planned for the near future.
In addition, a significant number of Yemenis study in neighbouring countries
or seek higher education abroad either on scholarship or at their own expense.

252. The most sericus problem facing the formal education system is the
shortage of adequately trained teaching staff and administrators. For teachers,
the system relies heavily on expatriates, mainly from Egypt, whose number has
increased considerably in the past few years. On the other hand, the authorities
have made same progress in training qualified Yemeni teachers. Despite these
difficulties, the progress made so far is encouraging and education will undoubtedly
remain ane of the priority areas for the YAR in the next decade and beyond.

253. The formal training system includes technical secondary schools,
teacher training institutes, vocational training centres, district tra:x.mng
centres and literacy programmes. A further component consists of in-service
training (training of employees by the employing authority to meet its needs
for special technical and memagerial skills) which is conducted through both
out-of-country and in—-country arrangements. In 1981 a further four vocational
training centres will come into operation in addition to the existing centre
at Sana'a, with an anticipated output of 140 skilled tradesmen fraom two~year
day courses at Sana'a and about 300 from part-time evening courses at Sana'a,
Taiz and Hodeidah. By 1982/83 the annual output is expected to reach about 800
in various craft courses, about half of which are allied to the construction
industry. Although district training centres only commenced gperatians in 1979/80,
over 3,000 people are already involved in a variety of programmes including
literacy, craft and vocational topics. In addition, the ME's own literacy
programme had over 10,400 students in 1979/80.

254, On~the-job training has not been documented, although it makes a
useful contribution in the more progressive of the productive enterprises.
Too frequently, however, on~the-job training is not planned, organized or
supervised specifically e5 a training activity, with the result that thr
training is over-specific and sporadic in its general contributian.

255, There is a lirited amount of off-the-job training in centres set up

to serve the needs of particular employers. The most relevar. - of these to the
construction industry is the Vocational Training Centre (VIC) of the Highway
Authority. This Centre was first established in Taiz in 1971 but only commenced
operations in December 1974. In 1978 the HA took over the Centre directly as part
of its new training division, financed under the Third IDA Highway Project. This
training division is camprised of a central administrative wunit, the VIC for
classroam work, and training production units for mechanical and road maintenance
work, all estimated to cost US$S 4.24 million for a three-year programe to train
some 227 existing employees, 417 new employees and 13 Yemeni instructors. The
training will include the occupations of road maintenance supervisors and foremen,
equipment operators and drivers, petrol and diesel eng:me mechanics, machinists,
welders, storekeepers and accountants.
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256. The recamendations made in this area by the Mission are the following.
Firstly the Mission supoorts proposals for a Faculty of Engineering at Sana'a
University that would design courses related to the construction industry as it
exists in the YAR. The Faculty could provide post-graduate training for returning
Yemeni graduates from foreign universities to provide familiarity with local
canditions and requirements.

257, Because the severe shortage of skilled personnel at all levels is likely
to persist, the Mission would urge the Government to support the expansion and
upgrading of technical training facilities. The Technical Secondary Schools at
Sana'a and Taiz and the Vocatiocnal Training Centres at these and other locatioms
should be continually improved. Vocational day release and evening courses
should be made available at training centres throughout the country in order

to upgrade the skills of Yemeni artisans. Specific courses should be arranged
for plant operators and maintenance persammel. General apprenticeship and trade
testing schemes for skilled construction persamnel should be developed. Finally,
the Government should award medium and large public sector contracts only to
contractors operating an approved apprentice training programme.
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VII. HOUSING AND URBAN INFRESTRUCTURE

258, Housing conditions in the YAR are generally satisfactory in
comparisaon with many other developing countries, since traditional materials
and workmanship are of good quality and space standards are acceptable.
However, there are increasing signs of pressure in the urban areas, such

as squatter settlements an the outskirts of the main cities. The provisian

of housing that can be afforded by the lower incame groups is a seriocus problem
facing the new Ministry of Mmicipalities and Housing.

259. Land prices, in Sana'a in particular, have risen substantially
in recent years, and land for building is now barely affordable, without
subsidy, by the lowest incame group. The main source of land for new,
low incame development has so far been Government land in the hills east
of the city, where the price is approximately YR 100 per square metre.
The middle and higher income groups have mostly settled on the northern
and western outskirts of Sana'a and are paying f£ram YR 200 to YR 500 per
square metre,

260. In Hodeidah it is particularly difficult for the lower income group
to purchase land and register it so as to obtain a firm title. Even though
most of the land enclosed within the city belongs to the Government, it is
very difficult for individuals to secure undisputed tenure. In 1977 as many
as 70 per cent of all households in Hodeidah were squatting on Govermment
land. Many households cbtain a certificate acknowledging temporary squatting
rights, but they can be displaced by the Government at any time without
compensation. This insecure tenure inevitably discourages investment in
pemmenent construction, and is an increasingly significant factor in the
growing slum problem in the Hodeidah area.

261. In Taiz and cother cities, the informal land allocation process works
more effectively, but registration procedures are cumbersame, expensive and
sometimes ineffective. It is difficult to obtain undisputed title, which is
necessary to secure loan financing for building.

A, Housing Construction Costs

262. Until very recently, the YAR building tradition provided an econondcal
and owner-initiated means of matching housing supply to demand. However, the
generally high rates of inflatian in recent years have been reflected in
dramatically increased building costs. Fram 1975 to 1980, the cost per square
metre for traditional housing in the major cities rose from less than YR 1,000
to over YR 3,000. The cost of labour has risen by as much as 600 per cent in
areas where there are large cammercial and industrial construction projects.
This, plus increased profit margins demanded by contractors to cover increased
overheads (and to take advantage of the favourable supply/demand situationm),
and reduced productivity due to erratic supply of materials, has caused a rate
of inflation in housing construction costs that, if anything, has outpaced the
general inflation rate. 1/ Graphs illustrating the escalation are contained in
Ammex 10,

1/ Analvsis and Escalation of Cost of Buildinc Materials and ILabor in the
Yamen Arab Republic (PIU/MOE, undated annually).
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B. Housing Materials and Technology

263. Traditicnal wall-bearing building bricks and natural stone are still
used, and the technology is labour intensive. Reinforced cancrete skeleton

and concrete blocks are produced locally, the concrete blocks being used for both
internal and external walls. In traditional houses, roofs and intermediate
floors are supported by timber beams with wooden-branch cross supports and
covered with mud. However, due to the severe shortage of local timber,
reinforced cancrete flat slab canstruction is becoming more cammon. Bumt

clay bricks have always been manufactured in small kilns located throughout

the country. In recent times large-scale produc'ion has started using modem
technology, and bricks thus manufactured can constitute a load-bearing medium
in middle inocome housing. The Government is rightly concermed to develop the
local building materials industry as a means of increasing supplies and lowering
canstruction costs. Whilst it is prepared to participate in joint ventures, it
gererally prefers that the private sector should take a leading role in
investrent and management of cammercial enterprises.

264. Ancther way in which the Government has attempted to reduce housing
constructian costs is by replacing traditional building methods outright with
imported products and technologies. But these experiments have not been an
wmaqualified success, as for example in the 2,000 unit Hamdi housing project
outside Sana'a started by a Spanish ocontracting firm. Here the cost per
dwelling wnit had been estimated at about US$ 15,000 but if and when
campleted the cost will pmbably be closer to US$ 50,000 per unit. The

form system used on this project was des:.gnedtoreduce the time required

for canstruction, which should have been reflected in reduced wnit costs.
However the project was mismanaged and the technology used was not appropriate
to local conditions. Therefore, when the project was approxdimately 40 per cent
camplete, the contractor abandoned the project leaving the form system and
equipment. Negotiaticns are in process for completing the project with
another contractor.

265. There are, an the other hand, successful examples of the use of new
technologies. Housing units at Sana'a University were constructed using steel
skeletans and pre—cast concrete panels, and these have proved to be cost
saving techniques. The cost came to about YR 1,040 per square metre for
accammodation for 2,000 students and YR 2,000 per square metre for 154
professors' apartments.

C. Housing Institutions

266. As previously stated, there is an increasing shortage of low income
housing in both the public and private sectors, and this is reflected in the
comparatively small, but growing, squatter settlements on the outskirts of major
cities. For the period 1980-1985 the Goverrment estimates that over 4,000

umnits will be required annually for families eaming less than YR 2,000 per month,
merely to keep pace with newcomers. when the newly established Ministry of
Mmicipalities and Housing becomes fully functional, it will be the authority
responsible for co-ordinating Government policies in the housing field, and

low income housing is likely to be the main priority.

267, The Housing Credit Bank (HCB) was established by Law No. 86 of 1977,
with an initial capital of YR 100 million, 70 per cent from the Govemment and

30 per cent fran private sector investors. The HCB is a corporation with
financial and administrative independence. However, the Ministry of Econamy

is responsible for the overall supervision of the HCB. At the time of wrltlng
this report, the HCB had c:nly opened a head office in temporary pranlses in Sana'a.
However it was to be relocated in its own premises shortly and will eventuzdly
establish branch offlces in every governorate.










- 85 -

268. The Govermment intends that the HCB should take full responsibility

for the construction of public sector housing projects. The HCB aims to
cansolidate the construction of residential buildings, provide medium and

long term loans for both the public and private sectors, assist in organizing
housing co-operative societies, and monitor all housing development undertaken
bv the Government. The public sector and Government employees are to have

first priority on commitments fraom the HCB. The HCB intends to recruit a

staff of architects, engineers and technicians to review plans and specifications
and offer techmical advice and assistance to future borrowers. It already has

a professimnal staff of 34. The HCB has been charged with campleting the 2,000
wit Hamdi project referred to in the faregeing. It recently concluded its first
agreement with a Co—operative Housing Camittee to provide technical assistance
and financing far a 350 residential unit project in Sana‘a. Providing the HCB
receives appropriate Govermment support, it should be able to make a useful and
effective contribution to housing in the YAR.

D. Low Income Housing

269. The Govermment is understandably reluctant, in view of other pressing
priorities, to comuit a high proportion of scarce public funds to the canstruction
of housing for rental on a massive scale. Thus, most of the poorer families in
both urban and rural areas must continue to depend heavily an the informal sector.
The Mission foresees several concessions the Government might consider to reduce
the cost of housing for these lower incaome groups. Firstly, measures could be
taken to provide a steady supply of basic materials at reasonable prices. Examples
micht be bulk purchasing or special manufacturing facilities set up for the
purpose. Secondly, it might be possible to make suitable basic plans and
equipment available at favourable rates to self-help groups and labour-anly
hrusing contractors. Thirdly, Government technical facilities could be used to
design and develop a limited range of basic houses, making maximm use of cheap
local materials and using levels of technology that are well understood. The
Govermment could also encourace "self-help" site-and-service rrogrammes by
wderwriting long term variable rate interest (or reduced interest) loans to those
households unable ecancmically to qualify for conventional financing, placing
housing within the reach of mary more Yemeni families.

270. There will be growing scope for public sector rental housing, and
careful consideratiaon should be given to the type of technology to be employed
and the desirable scale of individual projects. There are apparent ecanamic
attractions in large scale projects, although these can prove ephemeral as in
the case quoted above. The Mission suggests herein an alternative approach,
which would have the advantage of enabling local contractors to participate
more fully and thereby gain experience; this would be to deliberately break

down large projects into a series of smaller contracts. For example, a 300
house estate could be the subject of a general infrastructure contract plus

6 separate house building contracts covering 50 houses each. The infrastructure
contract might be let to a foreign firm if no local contractor was thought
suitable, but the six housing contracts would then all be within the scope of
local fimms. They could be helped further by the client making a separate
contract with a merchant to supply major imported materials (cement, reinforcing
bar, sanitary and electrical fittings, etc.), thersby reducing the contractor's
working capital requirements ané securing for the client the benefit of bulk
purchasing and keener prices. The prcjects could be fuinded as training projects
with a technical/management cantractor support uniz to provide formal training
and an an-site advisory service. It must be appreciated that occasional failures
will occur, despite careful initial screening of the local firms to concentrate
assistance an those with most promise. As an additicnal incentive it could be
arranged that, should a contractor fail to achieve target output levels, all or

-




part of his ~ontract would be redistributed to those contractors who were
achieving the best current performance levels. Bidding procedures could
be simplified on these "training cuntracts”, either by negotiation on the
basis of estimated rates or calling bids based on plus or minus percentage
variations an guide rates and prices.
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VIII. CONCLUSIONS AND RECOMMENDATIONS

271. The Mission's conclusions and recamendations are set cut under main
headings as follows:

A. Construction Materials and Standards

B. Design and Project Management

C. Performance of lLocal Contractors

D. Education, Training and Professional Standards
E. Implementation

A. Construction Materials and Standards
272. In view of the continuing heavy reliance an imports (60-70 per cent

of materials costs an modem forms of constructian) the Mission recaommends
that the Government should seek technical and financial assistance to upgrade
the techmical and managerial standards of local manufacturers of materials and
capanents.  Subject to techmological and econamic feasibility, in general the
Mission favors a stratejy of encouraging dispersed production in smaller units
SO as to i1ncrease product choice and reduce delivered costs through enhanced
carpetition and lower transport charges. The Mission identified the following
priorities for dewelopment of the local construction materials industry:

Quarrying and stane cutting: (a) Review of all aspects of the proposed
large scale mechanized project and
proceed with implementation if warranted;

(b) Encourage limited mechanization of small
and medium size enterprises;

(c) Encourage exploitation of marble deposits,
which are at present not used.

Sand and aggregetes: (a) Provide technical assistance to small-
scale aggregate producers;

(b) Study the prospects for exploiting pumice
and perlite as lightweight aggr=gates.

Pre~cast concrete products: (a) Dewvelop further the project for the
production of concrete pipes and poles
and other structural pre-cast items;

(b) Assist concrete block producers to
diversifv into specialist pre-cast
products including stairway items,
paving slabs, kerbs, inspection covers,
fencing posts, etc.

Lime industry: (a) Study the potential for mechanized lime
production at Bajil and Amran cement plants;

(b) Assist in upgrading productian methods of
small-scale producers.

Gypsum: ~ (a) Study the potential for large-scale
manufacture in the Salif area; extraction
method, market potential and desirable
levels of output and capacity:;

(b) Upgrade the production techniques of smali-
scale producers in the Sana'a area, including
safety procedures ancé cuality control.

L i
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Bumt clay products: (@) Pramoce the marketing of high qmtv bricks
as a facing and load-bearing product

‘b) Upgrade the production techniques and
quality control of small-scale
manufacturers;

(c) Study the market possibilities for
associated products such as hollow
blocks, vitrified clay pipes and ceramic
sanitary ware;

(d) Dewelop further the project for the
manufacture of ceramic wall and floor tiles.

Glass: Study the potential for plate glass manufacture
utilizing known quality glass sand deposits.
Low-cost building materials: (a) Propagate technigues that will encourage
the usage of mud as a basic construction
material;

(b) Promote the usage of scil cement blocks
th-ough demnstration and technical
assistance.

273. There is an urgent need to formulate and agree an naticnal standards

for building materials, mechanical and other campmments since va.vine specifications
discourage local manufacturers and will eventually lead to umnecessarily high repair
and maintenance costs. Thus the Mission recommends that the Goverrmment seek
technical assistance to set up an autonamous Yemen Bureau of Construction Standards
within the MPW to develop and publish codes and standards appropriate to local
needs and to inspect and monitor materials and components in order to ensure that
they camply with specified standards.

274. Until recently no facilities for building research were available in the
YAR, but the Mission recommends that the new MPW building and highways laboratories
be utilized for practical research and development to upgrade and increase the
utilization of local materials and camponents. The laborataries should also
provide a testing service for both public and private sector projects on a fully
remmerative basis.

275. The Mission recomends that the Government seek technical assistance in
the ﬁeld of geological exploraticn in order to speed up the acquisition of detailed
knowledae regardmgmmemlresourcesmatcanbeusedmtheproqucumc‘
canstruction materials. The Geological Survey attached to the Yemen Petroleum

and Mineral Resourcves Authority would be the logical wehicle for this assistance,

as would be the Natimmal Campany for Industrial and Construction Materials (YEMROC).
The latter should also receive assistance to increase its project implemertation

and management capability if it is to successfully promote and participate in
productive enterprises.

-z
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B. Desicn and Project Management

276. The MPW Technical Section shoulé be strengthened and developed as an
autonomous Yemen Consulting Bureau responsible generally for design and project
managerment of all pubhc sector projects and reporting directly to the Minister
of Public Works. It is envisaged that the Bureau would also assume responsibility
for registering, setting guidelines for and supervising the wark of foreign and
local consultants. The Mission further recammends that the Govermment should seek
specialized tra.m.’mg in practical project memagement tecmiques for engineers and
administrators in the proposed Bureau and other public sector agencies respansible
for commissicning constructian work.

277, The Mission sugoests that the Highway Authority's force acoount
canstruction activities should be phased out gradually and the Authority upcraded
into a planning, supervisory and maintenance authority. The equipment that would
then be available could partly be transferred to the Authority's Maintenance
Department - the duties of which are bound to increase significantly as the
highway network extends - and the remainder sold or made available for hire to
local contractors for use in road building contracts.

278. The Govermment should seek technical assistance to enable the MPW to
develop and publish nationally-agreed conditions of contract appropriate to
canditions in the YAR.

279. The Govermment should seek technical assistance to set up procedures
for the classification of local, foreign and joint venture contractors according
to managerial, technical and financial capacity. Separate regional lists should
be forrmlated for smaller jobs. Precualification procecdures would cover larger
and more specialized projects.

28C. Preventive maintenance schedules should be formulated for all new projects,
particularly those with a significant mechanical/electrical campanent, on the lines
of the road maintenance procedures included in the Third World Bank Highway Project.
wWork would include the development of repair and preventive meintenance schedules,
setting up workshop wnits and the formulation and presentation of suitable training
courses.

C. Perfarmance of Iocal Contractors

A first step towards improving the perfarmance of local cmtractars
is tc encourage a more serious approach by enabling them to contribute to the
formilation of policies affecting the industry as a whole. To this end
+nev should be helped by the proposed Construction Industry Development unit
to promote a Contractors' Association to act as a focus for fims involwved in
the canstruction process, improve the general standing of contractors and provide
an entity with which the Goverament could negotiate standard conditions of contract,
training opportunities and specific measures to assist local firms. It is
envisaged that building and civil engineering contractors would be full members
of the Association, while electrical and mechanical sub-contractors would be
invited to participate as associate members.

282. Direct technical supcort to the local industryv could be helpful,
providing a cautious and carefil approach is adopted. The cbjective would be the
pramotian of more capable local firms, and the implementing agency would require
the s.211 and sensitivity to m2et and overcame the problem of an over-
individualistic approach in which the typical owner of a ane-man firm is unwilling
to share decicion making with 115 management colleagues and subordinates. It is
essential tha:t the Covernmment should support the local industry but not attempt
cdetailed control, thereby makiag it subservient ancd over—rependent.
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S83. One possibility would be for an existing institutaon, such as the
ndustrial Bank of Yemen (IBY), to take a minority shareholdm:' (perhaps with
woting cantrol for a specified period) in a limited mumber of companies in return
for comprehensive managerial, administrative, financial ané technical support

In each case it woulé be necessary to quantify the support required anc set
target dates by which time supported firms would be capable of full self-reliance.

It must be recognized that the IBY, as at present constituted and staffed, would probably

not be able to provide substantial support of the specialist nature recuirec.
The principles and preferred methods of operaticn of contractor support agencies
(e.c. the Kemnya Natimal Constructian Corporation Ltd.) are currently imperfectly
understood, and a thorough preparatory study and the recruitment of additimal
qualified specialist staff would be essential prereguisites if this possibilit
were to be pursued. Another approach would be to establish two or three
canstructia. camanies (to allow for competition) to help the Govermment in the
implementaticon of its ambitious development projects. These camanies woulc be
privately owned by shareholders with Government participatian. They would initially
nave to be run mainly be expatriates either through a genzral management contract
or individual recruitment, but on-the-job counterpart training and formel training
through fellowships abroad should be planned to enable Yemen:i staff to gradually
take over the managerent of the enterprises.

284. The Mission favours the reservation of lower categories of projects

for bidding by local contractors and medium categories for either local contractors
or joint ventures (providing that the Yemeni partmer is fullv involved in the
management of the firm and not just a sleeping partner). The Missiaon recamends
that the draft MPW Index of Construction Costs should be refined, utilizinc the
assistance and experience of the PIU/MOE, and established as a basis for price
escalation clauses an all tut short term jobs. Bid documents (plans, drawings

ané specificatims), whether prepared by the MAY or consultants, should be
simplified and clarified so that thev can be readily understood by local contractors.
It is also important to minimize variations after the contract has been signed and
to ensure that any alterations are properly covered by variation orcders so thac
the contr r 1s properly remmerated.

283, The provision of direct financing to cover Iixecd and workinc capital
requirements is of lower priority in the YAR than in nost developing countries,
since a substantial proportion of local contractors appear to have access to liquicd
finds or can raise capital by using land and property holdings as collateral.

There are other promising firms which would benefit fram financial assistance,

but the risks inherent in schemes for the provision of centractors' finance

shoulé not be wderestimated, and any proposal of this kind would have tc be
thoroudgnly preparec and operated with caution.

286, The Mission was, however, concernec at the wnpredictable administrative
delays in honouring certified interim and final payments on public sector projects,
which can result in a sudden cash flow crisis unless the contractor has massive
workinc capital reserves. The Mission therefore recamends that the Government
ccnsider measures to assure the smoother and prompter settlement of progress
payments through a special Cantractors' Settlement Bureau within, for-example,

the Yemen Bank for Recanstruction nd Develomment or the Central Bank and funded
by project payments fram the budget of the sponsoring ministry or authority. This
propcsal would also circumvent the present cumbersame procedure whereby each
ministry has to transfer unspent funds to the Ministry of Finance at the end of
each financial year, which often leaves ongoing projects unfunded for several
months until the new budget has been agreed. 1in cumnary, the payment chain shouid
be drastically smp.g‘Lled so that certificates can be honoured by the client without
aslav. ‘

-
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287, Many cf the problems faced by local contractors can be traced to
inadequate canstructian managemen. procedures, including an inadequate
appreciation of contractual risks at the tendering stage and poor operational
perfarmance. Thus theMLSSLmrecmmendspractlcaltedrucalarﬁmagenal
assistance to local contractors both throuch specialized training courses and
(possiblv) an un~the-job extension service. The Mission was unable to identify

a suitable exdsting institution to undertake these tasks and consequently proposes
that they should be allocated as a part of the responsibilities of the prooosea
Construction Industry Development Unit. As an incentive, preference on
Govermment contracts might be given to contractors who abtain & certificate

of attendance at managerent training courses organized bv the provosed
Construction Industry Development Unit (see Amnex 21 for description of proposed Unit!).

288. Iocal contractors could also be heiped to gain experience by the
subdivision of large projects as specific training contracts with appropriate
financial allocations to cover the costs of splitting wark as well as training

and other assistance. Contractors are more likely to improve their operaticnal
performance if they can be assured of a reascnably steady workload, althougn it

is equally important not to owverload contractors, so the agency respansible should
mnitor volume. A further possibility is serial tendering for smaller standard jobs.

289. Even though many contractors can affard to have their own equipment,
the lack of operators and improper maintenance frequently cause equipment to be
left idle, which in twrn creates bottlenecks and results in higher costs. Then
there are the smaller contractors for whom the acquisition of heavy equipment
is impractical. An econamical approach to this problem, an approach that would
at the same time be an alternative to individual ownership, would be to set wp
equipment pools in the major construction centres. Equipment would be available
at the pool for rental to local contractors at reascnable cost. The pool would
include operators, master mechanics for maintenance work, and an inventory of
spare parts foo periodic overhaul. It could provide operaticnal know-how and
maintenance even to those contractors who can afford to purchase equipment on
their own. Such an equipment pool could possibly be sponsored by a contractors'
association as a co~cperative endeavour, or by a distinct company with shares
taken up by the oontractors themselves.

D. Education, Training and Professional Standards

290. Technical assistance should be offered to the Association of Engineers
to help it develop into a professional institution. It should eventually monitor
professional training in the YAR and offer full corporate membership anly to those
who can demmnstrate practical professicnal campetence (through designs,
calculations, interview and examination) after, say, three to five years of
postgraduate experience. The Association oould also be helped to develop as a
forum far the discussicon and publication of standards, data, information and
papers of professional interest.

291. The Mission strongly supports the proposals for a Faculty of Engineering

at the University of Sana'a, which will provide an cpportunity to design courses

that are fully appropriate to local needs. The Faculty could alsc provide
postgraduate training for returing Yemeni graduates from foreign wmniversities

to ensure that thev are fully able to cope with local conditions and respansibilities.
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292. The Missicn concluded that the severe shortage of skilled persommel

at all levels is likely to persist and will act as a serious constraint on

the perfarmance of the industry. Thus the Govermnmemnt should seek substantial
technical ané financial support to expand and upgrade technical training
facilities. The Technical Secandary Schools at Sana'a and Taiz and the Vocaticnal
Training Centres at these and other locatiaons should be continually developed

and ~uly utilized. To upgrade the skills of Yemeni artisans, vocaticnal day
release and evening courses should be expanded in vocational training centres
and district training centres throughout the YAR. Specific courses should be
arranged for plant operators and maintenance persomel. General apprenticeship
and trade testing schemes for skilled comstructimn persammel should be developed,
and medium and large public sector contracts should onlv be awarded to cantractors
overating an approved apprentice training programme.

E. Imolementation of the Recommendations

293. The aforementioned recommendations can cbviouvsly not be carried out
without concerted effort and formalized supervision. The assignment of special
responsibilities is therefore mandatory. With the approval of the Government,
the MPW should be named as the Government co-crdinating agency for follow-up of
the implementation of the recammendaticns of the Missim.

294. The implementation of the reccmmendations is unlikely to be achieved

if the responsibilities are devolved and dispersed among a variety of ministries,
authorities, wnits and institutions. The Mission therefore recammends the
establishment of a Constructian Industrv Development Unit with specific objectives
and full authority to carry out its duties (see Annex2l ). The Project Director
should report directly to the Minister of Public Works, but should also be empowered
to work directly with other ministries and public sector agencies as necessary.

An indication of possible responsibilities and costs is included in Annex2l , but
detailed terms of reference and a project budget would have to be drawn up in
accordance with the Government's decisians regarding pricrities.




Annex 1

TERME OF REFERENCE

Irmmediate Gbjectives

The studv will describe the construction industry, identify the main
problem areas and make recamendations regarding policies and prosrammes
to improve the performance of the sector. It will identify techmical
assistance activities in respect to preparatian of projects for industrial
plants for the local production of building materials. From UINIDO's point
of view, the work of the building materials specialist attached tc the
Mission is likely to produce the greatest rumber of ideas for follow-up
technical assistance in relation to the establishment of new industries.

Regarding local contractors, the study will evaluate their capacity,
assess their needs in terms of skilled and unskilled manpower and financial
and technical assistance, and make suggestians regarding the improvement
of their performance.

Project Outputs

The project will result in an in-depth analysis of the construction industry.
It will provide backsrowund data an construction activities in both housing
and civil works. It will identify the needs for building materials and
especially those that can be produced in the country on an econamic scale.
Special emphas.s will be placed on devising means to help improve capacities
and skilis in the local contracting agencies to enable them to assume a
more effective role in the construction sector. Above all the study will
produce cancrete recommendations for financial and iechnical assistance
to strengthen and develop the construction industry in the Yemen Arab Republic.

The study will focus, inter alia, an:

(@) An examination of past development and present capacity of
the damestic construction industry and estimates of future
demand, especially with regard to projects contained in the
Five Year Plan.

(b) A breakdown of the work performed by public, private and foreign
contractors in respect to housing, public works, and building
materials production.

(¢) Relevant Government policies: incentives available and required;
investment code; contractor registration; practices of awarding
bids ana contracts; financial aspects; administrative and
institutional arrangements; design standards; legal framework.

(@) An assessment of the present availability of construction materials
and future recuirements, especially with regard to the projects to
be undertaken according to the country's economic plan; identification
of those materials that can be manufactured on an ecanamic scale;
substitution of costly imported materials by improving locally
available materials; introductian of new materials to lower costs
of canstructiomn.
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Assessment of the status of local contracting agencies and their
growth possibilities; an indication of the volume of work they
can wndertake with their present means; improvements in the
financing of contractors; contract procedures, bonds, guarantees,
securities, payments, loans and advances, credit facilities.

Assessment of the availability and needs of equimment used in
the construction industry; recammendations reczrding the means
of providing these.

Assessrent of the skilled and unskilled labour force presently
available and required; labour laws and practices; wages, hours
of work and related questions.

A survey of the existing facilities for training of workers,
technicians and managers; evaluation of existing training
courses and suggestions for their improvement.

b emriime
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Arnex 3

e Project Implementation UnitNdinistry of Tércaticn (PTUCE)

The PTU/MCE was astablished in 1974 to executs
TDA-financed education orojects. Pilot orocrarmes were
initiatad for constructicn of schools and educaticnal facilities
using local centractors and local materials such as varicus
Xinds of stones and cament blocks. PIU succeeded in tuilding
schools at between YR 600 apd YR 1,000/sc. m, which was less
than a quarter of the then zrevailing construction cost.

PIU also prepared the first set of the gereral standard
specifications and t e first general conditions of contract Zor
huildings in the YAR, under which several hundred primary and
oreparatory schools were built throucghout the country basec

an PIU prototype designs. These prototype desicns took
account of climatic and topoaraphic variations, the availability
of construction materials and possibilities for exgansicn.
Cost-saving was a oricrity. Accamodation for teachers was
also provided for orototypes in rural areas. Over one thousand
of these prototype schools were built and became orne of the
features of the Yemen villages. Iocal contracters fram the
villacges carried cut the building work. Many other goverrment
orojects were executed bv the PIU, particularly Sana'a
University professors' housing (YR 23.2 millicn) where

modern building technicues were used (pre-cast concrete)

and foreicn contractors were amployed due tn the limited

time allcwed for campletion of the project. Yemeni traditicnal
architectural features were maintained in the building,
including coloured glass windows and other decorative features.
Arother example was the Student Boarding Accammcdaticn for

the University (cost YR 7.3 million). Due to the severe
budgetary and time limitations, prefabricated elaments were
used and foreign contractors were in charce of executicn.

Other buildings executed by PIU for the University were the
Cafeteria, Central Library, General Stores and University k|
Guest House. Mamny other buildings were executed bv PIU

for other Govermment agencies like the new Central

Planmuing Organization office building (YR 3.1 millicn), and

the new office building for the MCE (YR 5.5 millicn). The

PIU was originally established under the first educaticn
project agreerent credit 421/YAR between VAR and IDA. Its
prime responsibilities were the execution of ITA financed
education projects, but eventually it developed into a general
govermment technical consulting bureau.
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Annex &

The National Campany for Industrial and Construction Materials

(YEMROC)

™e campany was established under Presidential
Decree dated 1 October 197¢ (Law No. 12 of 1978) with a
capital of YR 20 million represented by 200,000 indivisible
shares of YR 100 naminal value each and allotted as follows:

No. of Shares Per cent Sharehclder

102,000 51 YAP Government

70,000 35 Arab Mining Companv
worcan)

14,000 7 Industrial Rank of
Vemen

14,000 7 ' Bousinc Credit Bank

200,000 100

The Articles of Association rrovide for founder sharehrlders
to initially pay 25 per cent of the subscription price, anc
the balance is payable within 5 vears., The aims and purposes
of the campany are, inter alia, to "mine, exploit, produce
and market industrial minerals and raw materials and to carry
out all other activities related thereto. Such minerals

will include limestone, markle, various types of sands,
feldspar, qypsum, tuffstone anc all types of stone used as
building materials."

The carpanv is currently considerinc project
nossibilities in three main areas:
- Factory production cf building stone
- Gypsum production
- Marble quarrving and tile cuttir -,
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Annex 5

xcercts Iram
"Reculaticns for the Implementation of
the General State Zudcet
and Ancillarv Zudcets
and the Budgets of the Eccnomic Sector
Issued by the Ministry of Finance under
Yo. 97 on 29 July 1980

Section Four: Develomment cxpenditures

Art. 45:

It is not permitted to enter a contract or conmence the
execution of any new work or rroiect under Section Four

- Develomment Senditures - except arfter aporoval of the
Control Planning Organization and notificaticn to the Ministry
of Finance by a copy of the project (draft) of contracts
relative to these projects orior to the campletion
(finalization) of the contract. If the contract provides

for advance payments, the provorticn shculd not exceed

25 per cent. Each party (department) must rotify the Cemtral
Plamning Organization of the funds expended everv three
months. Consideration should be given when contracting

to the orovisicns of Law No. 3 of 1875 relative to requlating
Goverrment owrchases and stores, the laws revising it and the
administrative requlations thereof. The state of the relative
funéds (allccated in the budget) should be made available

to the camittees authorized to decide upon them whenever

a croject (éraft) of a contract is sulmitted. Such cormittees
may not approve a contract for any project for which a fund

is not allocated in the budget of the respective party.

Art. 46_:

It is vermissible to enter into contracts Zcr periods
exceeding the financial period (of the budcet) in resvect
of works or projects indicated under Section Four where
the implementation will extend beyond the financial period,
with due regard to the provisicns of the previocus article,
subject that actual expenditures do rot exceed allocations
of the general budget for the period July-Deceamber 1978,

Art., 49:

It is permissible to reallocate the funds of Secticn rour -
Develomment Expenditures - among different parties
(departments, ministries) within the total limit of funds,
when proposed by the Central Planning Croanization and

the Ministry of Finance, tv a decision of the Cocuncil of
Ministers,




Amex b
List of Public 3uildings Desicned bv
MPYT Technical Desartment 1977-EC

1977 R

1. CYDA headquarters 3,000,000
2. Fourth Wakf building 14,000,000
3. Comercial and housinc unit 5,000,00¢
4. Criminal investigations (2,200 =°) 5,000,000
5. Dhrafi stadium 8,000,000
1978

1. Courthouse, Arwran (400 mz) 2,350,000
5. Department of taxes (880 m?) 2,000,000
3. Department of Duties (830 mz) 3,700,000
4, Viater closets, public 2,000,000
5. Police station (435 mz) : 1,500,000
€. Plates workshop (177 mz) 420,000
7. Xindersarden (780 m°) 1,530,200
8. Ministry of Information, 3ré floor 1,250,000
9. Radio hroadcasting station 3,300,000
1C. 3ank (2,250 mz) 5,540,000
11. Courthouse (Ibb) 3,000,000
12. Security Department, Itb 5,430,000
13. Custams stores 1,760,200
14. Customns inspectorate 2,130,000
1979

1. Customs building, Taiz 2,740,00C
2. Consumer's association 3,00¢,000
3. Health centre (1,030 rn?') 3,650,000
4, Infirmary (490 mz) 1,470,000
5. Tourist exnibition 1,700,0CC
6. Joctors' residence (492 mo) 1,475,000
7. Tax cffice 2,160,000
3. Sata office ~,350,000
g, Transportation ofiice 580,000

0. lands office 4,170,000




11.
12.
13.
14.
15,
16.
17.

Police staticn

Training camp

Acricultural oiffice
Cenerators' building - radio
Alrport post-office building
Camptroller's office

1980

l.

2.
3.
4.
S

Transport office building
Transport office building
Hospital annexes
Govermment house

Central drug warehcuses
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Anrex 7

Tictway Authcrity Constucticon Cecartsrent

Pocl of Plant

In May 138C, the follcwing were repcrted o be

in working order or "repairable”:

Dozers (Xamatsu and Cat)

Track shovels

wheel loacders

Zack hoe

Moter graders

Road rollers

Hand vibrating rollers

Plate vibrator

Alr carpressors 23

Generating sets (135-250 kva)

weldirg sets

Concrete mixers

Chipping spreader

Asphalt distributors

Asrnalt heaters

Crushing and screening olant

Mobile crushing and screening plant

Crusher

Mobile cranes (7-16+)

Mobile servicing unit or workshop

Water tankers

Fuel tanker

am trucks (12 and 16 ten)

D trucks (3 tons)

Dump trucks (1.5 ton)

Iorry (S ton)

Trailers 6

Variocus buses, service venhicles,
2—wheel and 4-wheel cars

(ST
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(@]
]
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=
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VAR -~ Iceal Censtruction Incdustrv

Sunraries of Intarviews with Contractors

andé Producers of 3uilding Materials

A. International Contractors

Cable Export

Imsay - ETS

Joannou and Paraskevaicdes Ltd.
Jungwood Development Co. Ltd.

Wirpey Offshore Construction Co. Inc.

B. Joint Ventures

6.

-
Ie

Rashed Construction Co.

Saeed Kalpataru Constructicn Co.

annex 8

Zate Anual Yalue
Zstablished ot work
(YR millicn)
1229 7=
12858 220
1961 420
1957 2,530
120 80 (in AR)
1979 23 million
Diranhams
1977 440 miliion

C. Local Contractors - rated "First-Class" by PIU—YCE

Diranams

(cr cther clients)

1C.
11.
12,
23,
14.
15.
16.
17.

18.
19.

Saleh Forhan Al-Hachdy

1970

El-Asbahi Office for Building Contracting 1935

Mohared Abdullah Al-Asbahi

Abdul Malik Al Asbahi

Mohhamed Hassouna

Al Mounsoub

Mochammed Kassim Own

Shamsan Own and Sons

Almed Shamsan Own

Red Sea Contracting and Construction
Camparry

Saif Smaeel Saied
Vemeni Tadamin Campany for Contracting
and Engineering

1870
1973
1978
1965
1975
1340
197G

1973

1928
1969

/a!
L\

.



Tats Anrtal Talne
Zstaplisned s Teork

R millign)
S sl

D. Iocal Contractcrs — rated "Second Class" by 2IU-0FE

20. Yaseen Abcdullah Al Ademi 197 3

21. Saleh Ali Al CGaracy 1971 6

22. Gaber Al-Hamecdani 19871 )

23. Al Tewaiti Maticnal Construction 1977 25
ard Engineering Corporation

24. Hezzam abdullah Al Towaiti 1973 5

25. Abdul Xadeir Al Yademi 1977

26. Engineering Office for Contracting 1975 10
and Engineering

27. Gaar Allah Fercan 1975 ic

28. Abcul Bari Al Xharrv ané Mchamed 1974 5
Hajel Osman

29. Mansour Ali Mchamed and Ammed Cgman 1975 4
Xassim

3C. Abdulla Raweh 1975 2c

31. Abdullah Osman Soliman 1975 5

E. Local Contractors - rated "Third-Class" kv PIU-MCE (or otfer clients

32. Xaied Almed and Abcdulla Hassan 1978 2
33. Abdul Wasee Armed Al Asbahi 1974 2
34. Ali Kaied Abdullah Al Asbahi 1978 2.5
35. Mohamed Ahmed Galib Al Asbahi 1876 4
36. Mohamed Saleh Al Baari 1979 2
37. Ali Hamood Al-Khawlani 1979 1.5
38. Abdulla Al Xizssi 1976 3
39. Mohamed Ali Al Odeel 1978 1.3
40, Farwan Office for Contracting 1977 3
41, Taha Thabit Haledr 1967 3
42, Mohamed Saief Hidara 1978 3
43. Yehia Pmer Xaied 1977 3
44, Mohamed Xaied and Omar Aimed Akad 1977 2
4S. Amein Yassien xhalib 1979 2
46, Fath Hatem Mosleh 1977 2.3
47. Vasher IZngineering Office 1979 2
48. Union Contracting Campany 1956 2
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1 v~
Cate Jnnual Talue

Estaklishec o< wrk

P simdteriobsnd o
(72 illicn)

vy

. Producers of Building ¥atsrials

49, Abdul Malik *ujahid Crushers 1963 a

30. Moein Industrial Establishment 1979 1.2

51. Saeed Ralpa - Jaru Industries Ltd. 1379 15 (zrojected)
52. Yefco 197° Not available
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Address:
Description:
Istablished:
Nationality:
Manager:
Management Staff:
Skilled Labour:
Unskilled Labour:

Labour Availability:

Equipment :

Value of Work:
Type of Vork:
Typical Contracts:

Financial:

Problems:

Remarks:

2ble

)|

Xoere

j

D.C. 3ox 30, 88300 Mirecourt, Trance.

International contractor.

[

229.

ench.

~

]

Jacques Cable (French).

25,

75.

150.

Difficulty in cbtaining skilled labour.
Concrete mixers, cranes ard “rucks.

rss 17,000,000.

Pre~fahricated buildings.

Public buildings.

Credit ard financing throuch Bank Xolb,
Credit Cammercial de France, Zpinal.

Locating acceptable housing for expatriates.
Fereign cperators are not licensed to drive
motor cranes on oublic streets.

Delays of up to 45 days cn nayments against
certified acoounts.
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Address:
Cescription:
Established:
Nationality:
Manager:

Management Staff:

Skilled Labour:

Unskilled Labour:

Labour Availability:

Equipment :

Value of work:

Tyre of tork:

Typical Contracts:

Financial:

Problans:

Remarks:

T vy e - P
Poiut=larmit= 0Ny

8AY - =75

23, Avenue Ashoncmie, 3russels, Zelglium.
International contractor.

1958,

Zelcium.

J.M. Garcez (3elgian).

83 (architects, engineers, supervisors
and accountants).

6Q.
130.

Difficulty in attracting foreicn workers
tc come to YAR.

Full rance of ecuipnent required for
orecasting and erecting rmlti-storey buildings.

Uss$ 51 million.

Precast and in situ reinforced concrete
structure.

Multi-storey high rise apartments,
hospitals, schools.,

Capital assets US$ 880 millicn.
No problems with credit or bords.

Lack of new orojects.
larce internaticnal constructicn camrany

specializing in prefabricated ard precast
concrete structures.

Lt i
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Jouvanrcu ané Paraskevaides, L.

Accress:
Sescripticn:
Zstablished:
Nationality:
Mapagei':

Management Staff:

Skilled Labour:
Unskilled Labour:
Labour Availability:

Ecuimment:

Jalue of work:
Tyee of Work:

Typical Contracts:

Financial:

Orcbhlems:

REmarks:

Al-"aser Strset, Sana’a.
Tntarmaticnal oontracTor.
1961,

Cyorus.

Jtelics Chr. Joarnou.

320 marnacement, engineering and
supervising staff.

9,00C.
o oreblems.

Full range cf all tyves Of neawy
ecuipment and vehicles.

US3 93 millien.

Gereral constructicn, tuildings and rcads.
dousing zrojects, scheols, roads, brics
for oublic secror. Hotels Ior rrivate
clients.

Current assets € 43.3 millicn.

Ipcating suitable housing for ranacerent
stafs. Slow cayments Sram clients.

Internaticnal corpanv cresently wCriing
in VAR, Saudi Aracia, Libva, Irac, J/Trus
ard Creece.
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Suncwood Develcgrent Co. Lid. Intarview 1

Description:
Tstablished:
Naticnality:
Manager:

Manacerent Stafs:
Skilled Labour:
Unskillsd Labour:
Labour Availability:

Squipment:

value of "ork:

Tyoe of Wwork:

Tpical contracts:

Financial:

Problans:

Ramarks:

2-iC, 1-¥a, De-Donc, Yerce San-Xu,

)
s
(O8]
(pel

Yorean racistered corpany to.

Rerean

e Sowarg (Xcrean).

Al

150.

2C0.

Eas to bring skilled labocur {rom Xorea.

Full ramce of ecuirmert recuired for
general ccnstruction projects.

s$ 573,000,000,

Camercial and residentizl buildings,
roads, bridges and power clants.

Pewer plants and factories,

Assets USS 194,000,000. Has nc creblans
securing tank cuarantees or credit.

lack of new contracts.

Zas teen involved in a numker of ma‘or
crojects in Saudi Arabia.
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Inrarviawy >

-~

Timpev Sfisncre Construicticn Co. Inc,

Address: 2.2. Zx 375, Sana'a,

Jescriction: Subsidiary of internmaticnal contracter.
Istaklished: 1920 (rarent ccrrany).

Ylationality: United Xircdom.

vanager: G.R. Lichtbody.

Vanacerment Staff: 8 (2 encineers, 3 superviscrs,l accountant).
Skilled Labour: 220, (Mostly Indian).

Unskilled Labour: 1ce.

Labour Availability: Unable to recruit skilled labour locally.
Recruits in India.

Equipent: Ready mix cancrete plant, 2 cranes, 1
loader, 6 heavy trucks, 3 sickurs.

Value of icrk: £ 5 millicn in YAR.

Tyoe of Vork: Constructing a hcspital, 48 Zlats and
7 hcuses,

Financial: Prolect belng funded Jointly v VAR

andé lletherlands Tovernments.

Problems: Speditinc navments sor the requisitions.
As both goverrments have to agrese, delays
of wp to 4 months sametimes occur. Recurrent
celays Jue o “tnistries failing o0 exvedite
fooments for impeorting material, tax
exarpricn and cermits “for Indian workers.

Rammarks: Generally well-crzanized and manaced
oroject, althouch aporoximately 30 days
kehind schedule due to delavs in delivery
~f imported matzarials.

i
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Jn

Intorvieow

Rashed Censtructicn Co.

2dcress: Al=Casnr - Al Chureri Sk, 2.7, 2Zox 1221
Sana'a.

Description: Joint venture.

Tstablished: 1979,

Yaticrality: VAR/Indian.

Manager: M., Abdel-Gabar Pashed (YAR).

Management Staff: 13.

Skilled Labour: 137.

Unskilled Labour: 2¢C0.

Labcur Availability: Adecuate,

Equipment: Ready mix ccncrete plant, ars welcer,

concrete bleck machine, electric hoist,
wood working machinery, Zork 1lift, mckile
crane and 16 vehiclaes.

Value of vork: 23,0C0,0CC Dirahars.

Tyee of ork: Camercial and residential buildings, schools
and hotels.

Tvpical Contracts: Commercial and rasidential construction,

Financial: Informaticn not available.

Prcblems: Yo escalaticn clauses in joverrment

centracts, which creates difficuity due
to rapid inflation in the cost of labcur
and materials.

Remarks: Have an excellent rsputaticn.




Tnterriew 7

Saeed Xalpataru Construction Co.

Agcress:
Description:
Cstablisned:
Nationality:
Manager:
Management Staff:
Skillecd Labour:
Unskilled Labour:

Labour availability:

Zouipment:

Value of Tork:

Tvece of vork:

Typical Contracts:

Financial:

Droblems:

Ramarks:

Joint venture.

1077
e e

vAR/Indian.

Yofatraj P. unot (Indian).

Available mestly from India.

Tull rance recuired for general building
construction.

440,000,200 Dirahams.

Cereral muilding constructicn, nespitals,
offices, and schools mostly for zublic
sector.

Sana'a University, Havel Office 3uilding
residential carplex, Sana'a and factory
in Taiz.

Have credit with Rank de 1'Irdo-Chine =t
de Suez.

lack of new contracts.

Capable of constructing larse
buildings cn schedule.




v T e =
“DTOrTlew o
—— -

Saleh Ferhaan al-Hachcy

Acdress:
Description:
Sstablished:
Naticnalitv:
Manager':
Manacement Starf:
Skilled Labour:
Unskilled Labour:

Labour Availability:

Equipment:

value of work:

Tyvoe of Work:

Typical Contracts:

Pirancial:

Problems:

Pamarks:

Sana'a.
Gereral ruilding censtruction.
1970.

..r:.. ~

Salen Forhan Al-fachdy.

6 (1 encineer, 5 suprervisors).
10.

2C0.

Droklams in recruiting cavable skilled
craftsmen.

mechanical lcader, 1 crare,
acks, 5 oickues.

3 neavy

‘TH

YR 2C millicn.

General ruildinc ccnstructien, Zor cublic
ard private secters.

Cne public sector ctroject and two Srivate

sector buildinags currently under construction.

Capital YR 2 million.
in cbtaining tonds or credit.

Current lack of ccntracts. Covermment
contracts make nc 2llcwance Zor crice
ascalaticn.

ted as a First Class contractor Ly
Project Implerentation Unit, Ministry of
rducation.

o orcblems encounterad
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Tl-~3shani (0fFice for Tuwlildinc Iontrachine

ACCress:

Descripticn:

Zstablished:

Naticnality:
Manager:
Manacement Staff:

Skilled Labcur:
Unskilled Lakour:
lapour Availapbility:
Squiprent:

Value of work:

Trce of Werk:

Tyeical Centracts:

Tinancial:

'y

“~ - prode] - S
e OX SIZUe, OCoLCA.

armily business started ov father oI
current cwner/manacer.

=

1235 (current cwrer/manacsr Scined Iimm
h
.

°70).

Aly Saeed Alasbaney, 3.3c. (acccunting).
25

100 (scme perranent staff amlcved
for 3C-40 vears) (YR 1320 daily wage).

700 ave.ace (600-1,0CC) = mostly dailvy
labcurers. (YR 6C=70 cdaily wace).

Yow no oroblem - altrough was Tight oo
o 1978.

1 mechanical shevel, 11 ccncrete nivers,
41 electric hoists, € =ZirTer trucks.

YR 20 millicn (average) - 7O ner cent
rrivace clients/Z0 ner cent puklic sector.

General huilding constructicn within
HYodeidah Goverrcrate.

Red brick factcry at Yansuria - YR 2 millicn
Focdeidah hescital - (7,3C0 . - 7R 4 millicn
m, 1972)

Custors -uilding; Hodeidan - 4,5 milliicy
narbour

Tax oifice - v 4 millicn
Swirming ocol and recreaticn -7 3 1114
facility

scheol at Hodeidah - V2 2 million.

Tather started as labcourer in Aden, rcse

o foreman, cecare a suc-contractor and
later moved o Saudl Arabla, where he Zecame
a tullding contractor srecialising in o
constructicn of larze cuses Ior Irivate
clients, and Zinally roved o —he VAR

atter the Fevnluticn, The =aculics

is whellv family=-cwned. Has current
acccunt with Zeren Zank, arnd 15 akie S0

PO,




3

blams:

A

Remarks:

e

necotiate cradiz, loan facilities uo <o

YR I-1 L2 millicn. The Zank aisc cifars
Serformances 3orndé Tacilities. Iorzizn
axchance Zor invcrts 1s not 2 reklsm
since apart Ircm a larze concrete Tixer,
most plane and materials are ocucht

cn the local market. Yo insurance carried.
Trlcyees have not so far suflered any
serious incdustrial accident, tut contrachor
stated that he would provide scme finarncial
crpensation in such a circumstarce.
Suppliers make credit wp to 3-4 months
available, tut centractor usually zavs
cash or within 2 weeks to keep zoocdwill.
Clients usually vay crooptly but where
delays cdo occur he is usuallv able to

deal with the difficulties cuickly,

thanks to cood relaticns with 'is clients
ané their revresentatives. >obilisation
navrents of 20 rer cent are avallable,

tut he seldam takes advantage of them,

as he would have to zmay a Iee tc secure

an arororriate bank quarantee.

Unfair campretition from Screign contractors
who are able to cktain tax exenrpticn ¢n
imported selies and make excessive use
of foreigr. labcur. ~Ioreign cooareanies
recover their overheads c¢n larse crolects
and are therebv able to corpete unfairly
with local contracters on nearbv jcks by
basing their bids cn marginal costs cniv.

This camany is cenerally accepted as cne
of the nmost crogressive contractors

in the Hodeidanh area, and many of its
projects are carpleted ahead of schedule.
An architect is emploved to oprovide a
"design and ~uild" package deal to crivate
clients. The carpany also anjovs a

zood reputaticn for training amrrlcovees

on the job, and about 200 enplovees

leave esach vear to start their cwn small
business, often as sub-contrachtors o

Mr. Alasbanhey. He amplovs about 30
separate sub—contractors (averaging

7 amloyees each) on specialised tasks
such as tiling, stone cutting, electrical
and olumbing work. !r. Alaskahey makes

a pcint of risiting all his sites Zdaily

50 that orcblams can be dealt with crorptly,
Scmewha unusually, Yr. Alaspahey is

rot temeted o0 diversify into diZfarent
ousinesses <r uncdertake <4isversed contracts,
cut rrefers <o ooncentrata G1s comrercial
activities to ensure full control and
maximize ceriormance.

Lk i
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Mohared fkcéulilan Al-Asian:

Acdress: 2.0, Zcx 78, Sana'a.

Descripticn: Sole cromrietcr

Zstaklishec: 1870,

Jationality: Vemen Arap Rerubl©s,

“anager: Monamed Abcullan Al-Asbani.

Manacement Staif: 10 (2 ergireers, 7 supervisors, 1 accountant).

Sxilled Labour: 100.

Unskilled Labcur: 400,

Labour Availability: Yo oroblems.,
Tuimrent: 10 corcrate mixers, 12 heavv tricks,

S nickms, 3 crares, 2 lcaders, L tulldozer.

value of "ork: YR 40 millicn.
1vpe of Work: ZTeneral building construction.
Tvoical Contracts: Cffice huildings, hespitals, scncols

for cuplic works.

Financial: Bouity capital YR 5,00C,000. I© orcblems
in securing bonds or credit.

2roblems: lack of new ccntracts.

Remarks: Rated as a First Class contractor by
Srotect Implarentazicn Cnis, Ministry
nf Zducaticn, CGood rarutaticn Teneraily

amena clients.

s
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akEdul Malik Al isbant

Accress: “laca Street, Sana'a.
Description: Scle Prcprietor.

Zstablisiment: 1973,

Naticnality: Yamen Arab Rerublic.,

Manager: Abcul Malikx Al Askani.
vanagement Staff: 10 (2 engineers -~ 3 superviscrs).

Skilled labour: 120.
Uriskilled Labour: 5CC.

Labour Availability:

4

zreblem.

5 cement mixers, 12 neavv trucks, S zickurcs,
cranes, 1 tractcor, 2 carpactors,

Zquipment:

B LI -2

gereraters.
Value Of wWork: YR 40 millicn.
™moe of Work: Gereral constructicn srojects.

Tvoical Contracts: Yostly zublic works.

Financial: fouity capital YR 5,000,000. e creblens
in securirg bending or credit.

Problems: 3id documents for Covermment crojects
are not clear. Difficult to cet spare zarts
fcr ecuipment. CUnable o hire corretent
erngineers and zechnicians.

Remarks: Rated as First Class contractor tv Froject
Imolementaticn Unit, Ministryv of
Education.
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ACcress: 2.0, X lil, Sarna'za.
14

-~

Descrivtion: Scie oronristor.

Tstaplish 1373,

Naticnaiicy: VA2 (Naturalised citizen;.
‘Yanacer: Mphhamed Hasscura.
Managewent StaZi: zC.

Skilled Labour: 0.

Unskilled Labour: 10C-2CC (varies).

Labcur Availability: Scre difficulty in racruiting skillec
lakbour.

Equirment: Tecnanical shovel, & concrate mixkers,

slactric Icists, 5 “irmer <rucks,

—ick-uss.

[OV N SO I T

Value of Tork: YR 20 milliion.,

T/me of work: Gereral pullding ccntracts in fara'a
area, restly Sor cuplic sectcr.

T™yoical Contracts. Terartment cf Stanistics (CPC) - VR 12 mill
lccaticnal Training Centre, ~ R 4,5 milli
Zramar

“cscue for Sana'a Universizy - YR 3 millic
ducaticral Materiagls Centra -~ YR 2.5 mill
Tourist AuthcriTy Zulilding - v» 2 millic

inancial: “as acoount with Zarik de L'Incechine 2t de
Suez, whc trovide -onds, Twarantees and
cceoasioral lecan facilittes. [as L-sarance
cover for ecuimment and arplover's lliabili
Saretires irperts scecialised ltems ulrecr.:f
‘e.g. sanitary wars ard lighting aculrment,.
ecal suppliers nfZar L-I menths credii.
‘chiliszaticn pavments 22 IC-I3 mer Zenc
avazlakle acainst muarancees. e malor
croplans o delaed ~“rocress CavTents
Lozl

Ton=s

PP e )

R L R - BN
T LSOl T = 1 c

2 — N oaa

&
t

2 sericus troolam

R
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™e cwner optained a 3.3c. in civil

engineering at Cairo iniversits in
»as worked in the VAR since 12€5. e

nas rapidly cotained an excellent regutaticn
as a technicallv—cualified contractor wic
ccrpletes work on time ané to zood cuality
stardarcs. Mr. Hassouna stated <hat he is
cuite confident that he can continue

‘o compete on ecual terms wizh Zcraion
contractcers.




Afcress:

Description:

Z3tablisned:
viationality:
‘aracer:
Mari2gament Stafl:
Skilled Labour:

Unskilled Labcour:

Labour Availability:

Talue of twork:
™re of Work:

Tmoical Contracts:

Tirancial:

iR
_,9_

RO Ry Yo T
LErVISY Lo

e
RN ol bigt={ebie]
- o~ o) | Rodaded ey y
2.0, CX «@rii, 212

Sole wroeoriercr (pravicusly woried as
contractor in Aden anc Saudi Aracia).

1535,

ALl *ourscoup.

7 (manager, 2 accountants, 4 supervisers).

)
a3

T0-FQ {varies).

Yo problem at cresent. Used to ke
wore difficulz,

ot
¢
5
D
3

Store crusher (no entlv in use},
DioCk-maxking worikshen, 8 ccncrete Tikers,

3 <irrer trucis,

[

uildings for teth rublic and crivate sechors.

Rural school - YR 2.2 millicn.
Dwelling house - YR 1.0 million (Zor
~rivate client).

Tcuitv whollv-~cwred by crovorietor. Has

nank account (currently cverdrawn). Perfcormance
zenés availaple from 3ank. "o Insurance

cover. All -urchases macde locallr. JSuxzliliars
allow credit 'p <T one ~eonth. ‘ebllisation
advances of 20 cer cent have keen cranted

by beth tublic sector (subject to bank
guarantee) and grivate clients (ro

suarantee), DProgress rayvments Irom
~uplic sector can be sericusly Zelaved

/

{zr ¢ 3 meptns),  Cayrent agperliencs

g <. 1y . I - B
WLTD Drlate Z.lents as leen TCCC.
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>

lack of werk. Frefsrence ziven oo

Soraicm contractors.  (overmrment cks

ars advertised, cut no anccuracement

ziven o local contractors. Slow Tavments
Ircm cublic secteor clients waste Tanagerent
time and create cash Ilow —rcoroliams.

Iccal prices of materials are hich.

archants tend o favour Ioreicn contractors,
who are able toc secure bullt discounts.

Tinance Is not a problam, since land and
orovert; 1s availakle as collateral.

Cwner makes cwn estimates (with outsice
assistance i necessarv). Cwner was in
favour of an Association of local contractors,
ard would welcore availability of management
training.




Sstabliskod:
Mationality:
Manager:

Management Staff:

Skilled Labour:
Unskilled Laobour:
Labour Availability:

Ecquipment:

Value of Vork:
™vpe of tiork:
™rical Centracts:
Financial:

Problems:

2amarks:

Mchammed Xassim ovin

xassar Street, Sana'a.

Gereral contractcr arnd supmlier of
ready mixed ccncrete.

e

~1}

>5.

[

.
AR,

Yohammed Xassim Own.

1C (1 erncineer, ¢ sipervisors,
1 accountant).

40,

200.

~c croblem.

1 ready-mix ccncrete plant, 3 fransit
mix trucks, 3 crares, % neavy trucks,
4 nickurs, ~oOCWCoriing works.co.

YR 3C millicn.

Gereral construc-icn.

Dublic works crojects.

Capital YR i0 rillion.

rack of future nrojects to follcw P
current work crogramre.

- - ~ B
Fatec as a Tirst Class contractcor v

Prolect Implementaticn nic, Ministry
of Zducaticn.

[ D




2C5Cress:

Description:

Established:
Maticnality:
Manager:

Manacement Staff:

Skilled Labour:
Unskilled Labour:
Labour Availability:

Squipment:

Value of "ork:

Tvre of Vork:

Tvpical Contracts:

Tinancial:

107 -

-ﬂ-::v"r*anr 13
Shamsan vr and Sens

; ousiness wilith irother zranch
cf similar size) in Hcdeidah.

Mr. Mchammed Shamsan.

4 currently (manacer, accountant,
2 cleriks).

16 currently (rax. 30 creviously).
40 currently (max. 300 orevicusly).

No crcbliem.

Sock crusher, 2 :recham’.cal shovels,
6 concrete mixers, 4 ziprer trucks,
2 nick-ups, (Can hire cther clant,
including excavators, in Taiz area).

D
A
rd
'—l

10 million ¥R in 19

jeneral building construction, mostly
for zuklic sector.

Military comocund - YR 9 million
Taiz Tech. Training - YR 7 million
School (1)

Talz Tech. Training - "R 4 million
Sctool (2)

Founcaticn werk Scr -/ 2.3 millicn
Zlectricisy Cocroecraticon

Office.r" club -'m 1,82 millicn
Military B -'m 1 million

Equity wholly Zamilv~cwned. Account with
Yemen Zank can okbtain lecans using Wand/
croverty as collateral vcre vaterials,
ecraatment dirsctly mrx:k ted, but usually
cuvs locallv., Can 2ktain -erformance
cnds Srom zank., Fas insurance cover
Zor materials ané amplover's lispility
cver for cermarent arricvees.,

Surcliers allcw credit cericds p <O

-4 ~onths, cut soretimes —avs zash o
sktain 4disccunts. "o ~ekilizaticn
~ayrents. 3Sicnificant Zelavs fug o

2 enths) nave Leen =merianced 1n the

- = ey - -
T2Calcht o7 TXCCress CavTerts,

S millicn in 1979).




“emarks:
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Current lack of contracts. Slcw cavments
v cuplic sector clients.
contracts with no Trovisicn Ior reimiurse-

—ent of —rice ircreases on lakcur/matarials.

=S A “"'-C‘—"
cleQ Trice

A contrachor with a coed reputaticn lccally.
Usually corprletes work within the contract
veriod, except where ravrents frcm o

lient are cdelaved (akcut 20 ner cant
of centracts). The maracer stated that
he was in favour of an Asscciaticn <

Ipcal Centractors, and would welcare
technical and manacerment assistance
training.




Adcress:
Jescrirtion:
Zstabliished:
Maticnality:
Manacer:

Management Stafi:
Skilled Labour:
Unskilled Labour:
Iapbour Availability:

Zquipment:

7alue of “ork:

Tvoe of Vork:

Tvoical Contracts:

Financial:

Sreplems:

RaAmarks:

v

e »-
NTRYTISN L
sl iy

1 Sharsan Zwn

ATt Tl
nceelcan.

Sana'a Street,

’

Ceneral contractor (familv-owned).

3 (1 engineer, 6 supervisors, ! accountant).

€0.
300.
Mo oreblem,

1 reck crusher, 1 rechanical lcader,

i dozer, 2 mobile cranes, 10 concrete
mixers, 9 heavy =rucks, 5 pick-uss.

YR 30 millicn.

Carercial buildings, mainly Zor zrivats

sector.

Office tuildincs and manufacturinc
facilities.

Cavital YP 3 millicn.
available frcm the Yeamen 2ank ané “he
Arab Zank.

Insufficient work at cresent “ime.
Dyobleams have 3150 teen encourtered
oollecting crogress zarments.

in

-l

Rated as a First Class contractor by
Project Irplementaticn Unit, Ministry
of Zducation.

mull line of credit

S i i

- -~
~
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contracting
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PRgreis ~/

N e
ard Constructicn Corrmary

Xgiress:

_esc*’“t_cn:

Zstablished:
ationality:

Yanacer:

Management Starzf:
Skilled Lapour:

Unskilled lakbour:

Labour Availability:

Ecuipment:

alue ci Tork:
Tvre of wWork:

™moical Cocntracts:

2.0. Zox 3ZI7, Zzdeidan.,

Contractine arm of Thaket Zros. Crowe.
Thher STouD ocrrand es include Vodeidan
Sndcoing and Transvort Co., Tehara
Trading Co. (ar;ents for wenhicles ancd
constructicn equimment), Yaren fairv

and Juice, Vemen Cold Stcre, Thaket
Bros. {(irpcri/Txport acency) and Gereral
Insurance Cormarr,

1373.
7AR.

Mr. Saved Abdul Thabet (Director).
e, Ahamed Morshid Marnacer),

13 (ircludinc 6 engineers).
40 nermanent (dail-r wace Y2 120 uvards).

7C currentlv up o 200) (dailv wace
YR 30 wpwards) .

-

-k

Yo zreblem, excert Zor Zinmishino
carmenters.

D6 dezers, 2 mechanical lcacders, 3 rollers,
gracers, 4 mckile cranes, 3 water ocwsers,
carpresscers, 1 low leoader, 1 diesel
senerator, 2 welding machines, 12 durp
truchks, 6 tirver =rocks.

N oL

Y Ll mi1
2 L=l 2 TALLICn.

\ - - o - - . o S
Marire and ceneral cuklic worls contractors.

redeidan Port 2 ". o. 4 -7 12 million,
Sal.if Por: Jetsy to. 3 - 72 3 millicn.
Fourdations ‘or cermert 3ite - YR 2.5 million

at Salis,

Pas Hab Xatbachib Port- - 2ontecen Jetty.
icceidan Tort transi S an’ orefarricatad.
SCusing.

Yater raservolr it ‘ccca
Tairy and nuice =

cther ITrolp <Irranles.
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Problems:

Rerarks:

Interview L7

Streong financial position since aciked
oy Group. Acoounts with Yemen Sank and
3ank ce l'Indcchire et de Suez. Tinarce,
oonds and guarantees are not a nrozien.
Can swoly materials fram assoclated
factory in Ducai. ‘lwomally zay cash
lecal supcliers, but sometimes cbtiin
credit from evternal suppliers.
Mchilisaticn pavrents of 1S zer cent on
Dort jok. Private clients settle ~rocrass
payrents nravptly, but delays uwp =C

2~3 months on Governmrent jcks.

Mone. Can even bring in foreion srecialist
workers (welders, etc.) as necessary.

Capany has consicderable technical,
financial and ohysical resourcas, and has
a good reputation for croomt corrletion
of work. For exarole, the VR 12 millicn
2erth llo. 4 at Hodeidah Pcrt was corzletad
in less than a vear.




Accress:
Zescristicn:

taplished:

)

Natioralitys:
“anager:

Management:

Skilled ILabcur:

Unskilled Iabour:

Labour Availability:

Souirment:

Value of “ork:

Tvoe of Work:

Tvoical Contracts:

a

rarcial:

l

- 127 -

Jail Smaeel Galsd

Saif Zmzeel Saied.

werlcad

5 currently (zrevizcuslv 20 when

richer),
€0 currently (previouslv 2CC when wcridicad
nicher).
workicacd

530 currently (previcusly 10C when

hicrer).

Yo preblem currentlv,

-~ H + —~ o ol 4

2 corncrete mivers, 2 zint sxicks lcan
p- pog - 3 Y

nire other clant as neeced).

b ' iR < 3 fale /T ~77- -

IC mullizen YR in 173C (15 million 7

in 1978,

YO”?) .

-t

y
e

~ LA I H

20 millicn YR in

General buildirg constructicn and
sewerage works.

Municipality puilding (1972) - 7R 1.3 millicn.
House for crivate client - 72 0.2 million.
{1+ serarate cocncracts Juring 12°0C).

T -

acoount with Zank Ze 1'Indochine an
de Suez and can chtain lcans usinc
land/ruildinags as collateral. <Can also
cbtain bends/meuarantees, Cut tank
recuires 1OC ner cent Zinancial backirg
whlch decletes woriing carital., Dces
nct currantly carry insurance since 2
claim in the oravicus vear was not
satisiactcrily :
imper+s directly, o
lccal surnliers., S
TCrercus crecltc

casn or Taximm 20

._,;s

el

carel 25

S e e T

et
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Zroblams:

Remarks

- S 2
neerniey L3
e

nct cktain wepilisation advances, in

iew OL oost of obtaining cuarantees. Good
rayment axperience with Municizalitr

and private clients, but Goversment
slcwer.

lack of work. Indian,Chinese ard other
Zoreicn contractors capete anfairly Jue
£0 lower labour costs. According o

lx. Saied, Soreicm skilled workers
receive a cdaily wace ¢ YR 45 (Varenis
YR 200-250) and unskilled workers

YR 15 (Yemenis YR 70). Ee kelieves
foreicn contracters should be recuired
to nire more lccal pecople.

Mr. Saied, stated that he was in favour

of Contractor's aAsscciation and would

welcare technical and management assistance
local or foreign). In the ovinion of

the interviewer, stated twrmover and skilled
labour Zorce Ificures are somewhat inflatad.

ol .
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Trmerrizy 13

Temeni Tacdamin Coarmanv Zor Contracting and Ingireering

Acdress:
Description:
Sstablished:
Naticnality:
Manager:

Vanacement Staff:
Skilled Lakour:
Unskilled Labour:
Lobour availapilicy:

Zcuirment:

Value of Work:
™me cf work:

Tyoical Contracts:

'y

inancial:

Problems:

Remarks:

Subiri Street, Sana'a.

Sereral —uildinc contracteor.

Abdul Rafman Ali Al-3demi,

1 (1 encineer, 3 swperviscrs).

40C.

120.

Difficult to recruit skilled craftsmen.

1 excavater, 1 mechanical lcacder, 7

concrete mixers, 3 neavy trucks, 3 cick-ups.
YR 15 millicr,

Reinforced cerncrste and storne cuildings.,

Two crivate sector cffice tuildings.

Zculty capital YR 3 mdillicn., Zas gocd
credit rating with Yemen 3ank.

Zevere shortage of cualified skilled
WOLKkers.

Rate¢ as a First Class contracter

Lv Proiect Implerentaticon Unit, [ldnistry
cf Zducaticn.




Accress:
Descrirtion:
Established:
Nationality:
Manager:
Management Starff:
Skilled Labour:

Unskilled ILabcur:

Iabcur Availapility:

Ecuigment:

Yalue of ‘rrk:
vece of Work:

Tyoical Contracts:

g

rckhlams:
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Taseen Abdulian AL Adem:

Sana’a.

Scle creoristor.,

Mr, Yaseen Abcdullah Al Ademi.

2 (1 engireer ard 1 surerviscr).
20.

100.

o problem.

4 vibrators;
3 wicrer “xrucks;

3 concrete mivers;
2 generating sets;

Z nick—zes,

Cereral works and subccntracting works.
Yo infermaticn.
Zquity capital YR 1 million.

Account with Yamen Rank, wnlch covers
general nanking needs. ilas ceneral

insurance cover. lcpilisation
advancas 20 zer cent. DPrograss raviments
monthly.

See main report for troblems zererallv
applicable <o construction industry in ZAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Adgress:
Descriztion:
Sstaplished:
Naticralicy:
Yaracer:
lanagement Staff:
Sxillec Lapour:
Unskillec Labour:

Lapowr Availlability:

Talue of wcrk:

™vee of vork:

Tvreical Contracts:

Financial:

'4
’VJ

DTS oL
=

v -~ ~

- -
Alz Al Zaragy

Sana'a - near Juwalkt Hospizal.

Sole creprieter.

1o
oL,

AR,

Yr. Salen All N\l Garady.

3 (1 engineer and 2 superviscrs).
20-3C

3c-1CC

o Troklam,

crane; 3 Soncrate mikers:

generating sets; 2 tigrer *rucks:
cick-upes.

TEN OO od

Ve 4 millicn.

General centracting and subcontracting.

Yo information.

IZcuity capital YR 1.6 millicn. Aaccount
witn Yamen k, wnich ccvers general
panking neecds. Has general insurance
cover, Mcbilisation acdvances 20 per
cent. Progress payrents monthly.

See main report for croblems genevally
appolicable -0 constructicn incdustry in YAR.

Rated as a Third Class contractor by,
Project Implementation Unit, Ministry of
Education.




Accdress:
Descrizticn:
Zstablishec:

T =y * 2
MNaticnaLnlity

.

Manacer:

Manzcement Staff:
Skilled Labour:
Unskilled Labour:
Labour Availabilitwv:

Cculipment:

Value of Tork:
Tvpe of Vork:

Tveical Contracts:

113

irancial:

Problems:

Remarks:

Sara'a.

Sole preorieter.

e

7

}»4

VAR,
Mr., Gaber al-Hamadani.

3 superviscrs.

o preblem.

1 crane; 3 cocncreta mixers:; 2 vibrators;
2 tiprer trucks; & Dick-ups.

R 5 millicn.
Ceneral Ccntractor.

o information.
Capital YR 1.5 million. 3Account with
Yaren Bank, which covers general banking
needs. Has general insurance cover.
Mobilisation advances 20 cer cent.
Progress cayments monthiy.

See main report for oroblems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor bv
Project Implementation Unit, Ministry of
Education.
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2l Towalti va

Tomyrrs g O3
LTI 2
frinialsmnadiied i

~

o N .
ticnal Constructicn

and Tncineering Corperaticn

Adcress:
Description:
Zstaplished:
Natic.alitv:
Janager:

Vanagement Staff:
Skilled Labour:
Unskilled Lapour:
Labour Availability:

Ecuipment:

value of Work:

™oe of Work:

Typical Contracts:

Financial:

Problems:

amarks:

Xiacda St., Sana’'a,

General ccntractor.

1877.

AR,

Hamood Xaled Al Towaiti.

12 (2 enagineers, 10 swrervisors).
30.

120.

Yo nroblem.

3 rmobile cxranes, 2 loaders, 2 tulldczers,
13 concrete mixers, 10 heavy trucks,
3 pick-ups.

YR 25 millicn.

General tuilding corstructicn, mainly
for private sector.

Resicdential rousing.

Squity capital YR §,3513,000. Crecdit
available £rom Yeren Bank.

Current lack of proiects,

Ratecd as a Seccrnd Class ocontractor =v
Sroject Implementation Unit, Ministx
of Zducation. Has gocd reputation
for campleting work on schedule.
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Acdress: Sana'a - Sho'ck.
Descripticn: Sole rrorrietor.

Zstablished: 1873,

Nationality: /AR,
“anager: !, Hezzam Abkdullah Al Towealt:.
Manacement Staff: 4 {1 ergineer and 3 swrerviscrs).

Skilled Labour: <C.

Unskilled Labour: 100.

Labour Availability: © zreklem.

Ecuipment: 1 crane; 2 oconcrste mixers: 2 vikrators;
5 generating sets; 3 tirrer trucks;
2 pick-ups.

Value of work: YR 6 million.

Tyoe of Work: Contractor and subcontractor scecialising

in stone work.

Tvrical Contracts: Yo information.
Financial: Ecuity capital YR 5 millicn. Account

with Yemen S2ank, which covers ceneral
manking neecds. Has general insurance
ccver, Mobilisation advances 20 ner
cent. Procrass navrents monthly.

Problems: See main report for ctroblems generally
applicable to constructicn industry in YAR.

Remarks: Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.

i
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MoCress:
Cescrizticn:
Zstaplished:
yaticralivy:
Yanacer:

Maragement Staif:
Skilled labour:
Unskilled Labour:
labour Availability:

Ecuirment:

Yalue of Vork:

e of York:

Tmical Contracts:

Drcbhleams:

Remarks:

- iy
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Taiz - Garal Street, Sana'a.
Sole oreprietor.

1977,
Mr. Abcul Xadeir Al-Yademi.
2 surervisors.

10.

30.

10 rroblam.

4 cranes; 2 ooncrete mixers; 1 vibratcr:
1 tirper truck; 4 nick-ups.

YR 3 miillicn.

Cereral cocntracting works.

MO information.

Capital YR 300,000. Account with Yemen
2ank, which ccvers teneral kankino needs.
Has general insurarce cover., Yobilisation

advances 20 per cent. Progress sayments
Tonthly.

o

See main report for groblems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Engineering Cffice

Intarview 26

for Ccntracting and Engineering

Address:
Description:
Established:
Naticnality:
Manager:

Management Staff:
Skilled Labour:
Unskil'ed Labour:
Labour Availability:

Equipment::

Value of work:
Tyre of Work:
Typical Contracts:

Financial:

Prcblems:

Remarks:

Sana'a Street, Hodeidah.

Family business.

1975.

YAR.

Mr. Mohamed Redmaan Mchamed.

4 (2 engineers and 2 supervisors).
16.

100.

No prcblem.

2 concrete mixers; 1 vibrator; 4 cenerators;
3 tipper trucks; 7 pick-ups.

YR 10 million.
General contracter.
No informaticn.

Equity capital YR 6 millicn. Account with
Yemen Bank, which covers general banking
needs. Has general insurance cover.
Mobilisatian advances 20 rer cent.
Progress payrments monthly.

See main report for problems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor bv
Project Implementation Unit, Ministry of
Education.




Address:
Description:
Established:
Naticnality:
Manager:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Bquipment:

Value of Work:

Type of Work:

Typical Contracts:

Financial:

Problems:

Remarks:

Interview 27

Gaar Allah Ferdan

Sada'a.

Sole oroprietor.

197s.

YAR.

Gaar Allah Ferdan.

5 supervisors.

20.

60.

Available when needed.

3 mobile cranes, 1 loader, 5 concrete
mixers, 8 heawy trucks, 5 pick-ups.

YR 10 million.

Reinforced concrete frame and stone
buildings, particularly orivate residential
accamodation.

Office building. Feour larce residences
for orivate clients.

Equity capital YR 3 million. No problems
in cbtaining loans.

Insufficient work at present. Many of
the small orojects are now going to

the foreign contractors.

Rated as a Seccnd Class contractor by
Project Implementation Unit, Ministry
of Educaticn.

A e



Interview 28

Abdul Bari Al Khamry and Mchamed Haiel Osman

Address:
Description:
Established:
Naticnality:
Manager:

Manacgement Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Equipment:

Value of Work:
Tvoe of Work:
Tvpical Contracts:

Financial:

Problems:

Hacda Street, Sana'a.

Partnership.

1974.

YAR.

Mr. Abcdul Bari Al Khamry.

5 supervisors.

25.

80.

No proplem.

1 mechanical loader; 1 crane; 1 ¢ : ~tor;
2 generator sets; 4 concrete mixeis,

3 vibrators; 4 tipper trucks; 3 pick-ups.
YR 5 millicn.

General building construction.

Ne informatian.

Equity capital YR 2 millicn. Account
with Yemen Bank, which covers foreign
exchance needs and provides performance
bands. The contractor has general insurance
cover. Mcbilisation payments of

20 per cent are available, and progress

cayients are made menthly.

See main report for problems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Interview 2¢

Mansour Ali Mchamed and Almed Osman Xassim

Address: Sana'a - Al Xaa'a.

Descriptian: Partnership.

Established: 1975.

Naticnality: YAR.

Manager: Mr. Mansour Ali Mchamed Al Asbahi.

Management Staff: 2 swpervisors.

Skilled Labour: 16.

Unskilled Labour: 20.

Labour Availability: No problem.

Bquipment: 4 cranes; 8 concrete mixers; 6 vibrators;
5 generating sets; 8 tipper trucks;
6 pick-ups.

Value of Work: YR 4 millien.

Type of Work: General work and subcontracting.

Tvpical Contracts: No informaticn.

Financial: Equity capital YR 1 millicn. Account with

Yemen Bank which covers general banking
needs. Has general insurance cover.
Mcbilisation advances 20 ver cent.

Progress payments monthly.

Prchblems: See main report for vroblems generally
applicable to constructicn industry in YAR.

Remarks: Ratad as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Interview 30

Abdulla Raweh

Address:
Descriptian:
Established:
Naticnality:
Manacer:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Equipment:

Value of Work:
Type of Work:
Typical Contracts:

Financial:

Sana'a Gamal Street, Sana'a.

Sole proprietor.

1975.

VAR.

Mr. Abdulla Raweh.

8 (1 engineer and 7 supervisors).
30.

140.

No problem.

1 rock crusher; 1 mechanical loacer;
3 generating sets; 7 concrete mixers;
6 vibrators; 8 tipper trucks;

4 pick-ups.

YR 20 millicn.

General public works ccntractor.

No informaticn.

Equity capital YR 4 million. Accounts

with Yemen Bank and Arab Bank, which
covers foreign exchange needs and

provides performance bonds. Contractor
has ceneral insurance cover. Mcbilisation
advances of 20 ver cent are available,

and progress cayments are made monthly.

Problems: See main repcrt for problems generally
applicable to construction industry in YAR.

Remarks: Rated as a Third Class contractor by
Project Implementation Unit, Ministxy of
Education.




Address:
Descriptim:
Established:
Naticnality:

Manager:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Equipment:

value of Work:

Type of Work:

Typical Contracts:

Financial:

Problams:

Remarks:

b

’_A

Abcullah Csman Soliman

Sana'a - Beer Al Shaaief.

Sole vproprietor.

197s.

YAR.

Mr. Abdullah Osman Soliman.

3 (1 engineer and 2 supervisors).
34,

80.

No prcblem.

1 crane; 2 concrete mixers; 3 vibrators;
2 tipper trucks; 3 pick-ups.

YR 5 millicn.
General contractor and subcontractor
specialising in stone work.

No information.

Equity capital YR 1 million. Acoount

with Yemen Bank, which covers general .
banking needs. Has general insurance

cover. Mabilisation advances 20 ver

cent. Progress cayments monthly.

See main report for oroblems generally
applicable to construction industry in YAR.

Rated as a Thirxd Class contractor by
Project Implementation Unit, Ministxry of
Education.
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Xaiec Ahmed and Abdulla Hassan

Address:
Descripticn:
Established:
Naticnality:
Manager:
Management Staff:
Skilled Labour:
Unskilled Labour:

Labour Availability:

Equipment:

Value of Work:

Tyre of Work:

Typical Contracts:

Financial:

Problems:

Remarks:

Sana'a.
Partmership.

1978.

No problems.

1 concrete mixer; 2 tipper trucks;
3 pick-ups.

YR 2 million.

Small contracting and subcontracting
work.

No informaticon.

Equity capital YR 1 millicn.
Account with Yemen Bank which covers

general banking needs. No insurance
cover. Contract pavment arrangements ¥
vary.

See main report for problems generally
aprlicaple to construction industry in ZAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Naticnality:
Manager:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:
Equipment:

value of Work:

Tvoe of Work:

Typical Contracts:

Financial:

Prcblems:

Db i,
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Interview 33

Abcdul Wasee Almed Al Asbahi

Bostaan Al Sahtaan, Sana'a.
Sole proprietor.

1974.

YAR.

Mr. Abcul Wasee Ahmed Al Asbahi.
3 supervisors.

1c.

30.

Yo problem.

2 concrete mixers; 2 vibrators;
1 tipper truck; 1 pick-up.

YR 2 million.
Small and subcontracting work.
No informaticon.

Equity capital YR 400,000. Account

with Arab Bank which covers general

banking needs. Mo insurance cover.

Mobilisaticn advances 20 per cent.

Progress pavments monthly. 1

See main report for prcblems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Adcress: P.0. Rox 4952, Taiz.
Description: Scle proprietor.
Zstablished: 1978.
Naticnality: YAR.
Manager: Mr, Ali Xaied Abdullah.
Management Stafif: 2 (1 engineer and 1 supervisor).
Skilled Labour: 6.
Unskilled Labour: 9.
Labcur Availability: No problem.
Equipment: 1 concrete mixer; 1 vibrator;
1 generating set; 1 tipper truck;
1 pick-up.
Value of Work: YR 2.5 million.
Tvoe of Work: Small and subcantracting work.
Typical Caontracts: No informaticn.
Financial: Equity capital YR 2 million.

Account with Yemen Bank which covers
general banking needs. No insurance
cover. Cantract pavment arrancements
vary.

P4

Prchlems: See main repcrt for crcblems generally
apolicable o construction industry in 7AR.

Remarks Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Yhamed Ahmed Galib Al Aspahi

Address: Hodeidah - Gamal Street.

Descriptian: Sole prcorietor.

Established: 1976.

Nationality: YAR.

Management Staff: 4 supervisors.

Skilled Labour: 27.

Unskilled Labcur: 50.

Labour Availability: No problem.

Equipment: 2 cranes; 3 concrete mixers; 2 vibrators;

2 generating sets; 6 tipper trucks;
4 pick-ups.

value of Work: YR 4 million.
Type of Work: General contracting work.
Typical Cantracts: No information.
Financial: Equity capital YR 2 millicn.
Account with Yemen Bank which covers
general banking needs. No insurance
cover. Contract payment arrangements )
vary.
Prcblems: See main report for problems generally

applicable to construction industry in ZAR.

Remarks: Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Adcress:
Description:
Zstablished:
Maticnalitv:
Yaneger:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Zquipment:

YValue of ork:

(Al

Tvree of York:

Tvpical Contracts:

<

navaial:

Tntarview 1€

Mohamed Salenh 21 =aari

2.0. 20x 53, Sana'a.

Sole preerietor.

Mr. Mchamed Saleh Al Baari.
2 surervisors.

Je
25,
Yo nroblem,

2 concrete mixers; 1 tirrver txuck:

2 Dick—ups.
YR 2 mdillion.

Small contractinc work and stbcontractin
work.

‘o information.

Equity capital YR 400,000.

Account with Yemen 2ank which covers
general rtarking needs. Yo insurance
cover. Contract zayrent arranvements
vary.

See main report for croblems generally
applicable to constriction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Acdress:
Description:
Zstablished:
Vlationality:
“anacer:
Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:
Equizment:

Value of Work:
Type of wWork:
Tvpical Contracts:

Financial:

Prcbleams:

Remarks:

- : - -
Intar7law o

Alil Hamcod Al-Thawlani

Sana'a

Sole Trecerietor.

1979.

VAR,

Mr. All Eamocd Al-XKrawlani.

2 supervisors.

3.

15.

Yo sroolen.

1 tipper truck; 1 pick-ur.

YR 1.5 million.

Subcontracting work.

Mo information.

Equity capital YR 1 million.

Account with Yemen Bank, which covers
general bankinc needs. Yo insurance
cover. Contract pavment arrancarents

vary.

See main report for problems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministrv of
Education.




ACCress:
Cescripticn:
Zstablished:
Naticnality:
Manager:

Vanacement Stafi:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Zoulmrent:

Value o work:
™/moe of Trk:
Tvolcal Contracts:

Tinancial:

>rceolems:

Remarks:

_carview

Abdulla Al Kipssi

2gricultural Street, Zana’'a.

Scle preorietor.

Mr. Abcdulla Al Kikssi.
4 supervisors.

20.

40.

Yo Droblem.

c

1 mechanical lcader; 3 cocncrate mixers;
2 vikbratcrs; 1 generating set;
3 tipoer trucks; 2 pick-ups.

72 3 millicn.

Zereral and suboontracting worii.

o inforration.

Zquity capital YR 2C0,0C0.

Account with Yemen 2ank which cocvers
general banking needs. Mo insurance
cover. Contract zayment arranjements

vary.

See main recort for croblems gererally

an

~ 2

aprlicable to constructicn industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Acddress:
Descripticn:
Tstablished:
Naticnality:
Manacer:
Management Stafi:
Skilled iabour:

Unskilled Iabour:

Labour Availability:

Zouipment:

value of VWork:

T e of Work:

Toical Contracts:

Financial:

Srchlems:

Remarks:
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Mohamed All Al Odeel

2.C. Sox 2132, sara’'a.

Sole orcorieter.

Mr. Mohamed All Al Cceel.

2 supervisors.

18.

3C.

No prcblams.

2 concrete mixers: 2 vikrators:

2 generating sets: 1 tirver truck:
2 ovick—urs.

YR 4.5 millicn.

Small contracting jops and
subcontracting work.

Yo information.

Ecuity capital YR 4.5 million.

Acocount with Yeamen 2ank which covers
gereral banking needs. Has ceneral
insurance cover. Mcbilisaticn advances
20 zer cent. Progress rayments menthly.

See main report for orcblems cenerally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Trterview 40
Tarwan OfZice fer Clontracting
Accrass: Ring “cad Street, Sana’a.
Descripticn: Farilv business.
Established: 1277.
Naticnality: YAR.
Manager: Mr. Mchared Ali Farwan.
Management Staff: 3 (1 engineer and 2 superviscrs).
Skilled Labour: 3.
Unskilled Labour: 20.
Labour Availability: Yo oroblem.
Zouipment: 1 mechanical loader; 4 cocncrete mixers;

10 vibrators; 4 generating sets:
tipwer trucks; 2 pick-ups.

Value of wWork: YR 3 millicn.

™vee of Tork: General and subcentracting weri.
Tvoical Contracts: 10 informaticn.

Financial: Equity capital YR 2 million.

Acoount with Yemen Bank which covers
general banking needs. o insurance

o,

cover. Ceontract nmayment arrangements
vary.
2roblems: See main report for orcblems generally

applicable to construction industry in YAR.

Remarks: Rated as a Third Class constructor by
Project Implementation Unit, Ministry of
Education.
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Tana Tharilt Haiedr

Accress: Sana'a - Zab Al-Sharai.

Descripticn: Sole oroprietor.

established: 1967.

Vationality: VAR,

anager: “Mr. Tana Thabit Haiedr.

Manacement Staff: 2 supervisors.

Skilled Labour: 20.

Unskilled Labour: 50.

Tabour Availability: o problen.

Ecuipment: 1 crusher; 1 concrete mixer; 1 wibrateor;
1 tiprer truck; 1 zicl-up.

value cf “ork: YR 3 million.

T/pe of Vork: Gereral ccntractcr.

Tyoical Contracts: Yo information.

fMinancial: Zculty camital YR 1.4 millicn.
Acocount with Vemen 2ank which ccvers
seneral banking needs. Yo insurarce
cover. Contract rcavrent arrargerents
vary. i

Problems: See main report for problems generally
apolicable to construction industry in YAR.

Remarks: Rated as a Third Class contractor oy

Project Implementation Unit, Ministry of
Education.
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Ychamed Saief Hidara

2ddress: D.0. Rox 4352, Taiz.
Description: Sole oreprieter.
Established: 1973,

Nationality: VAR,

Maracer: Mr, Mohamed Saief Hidara.
Management Staff: 3 suzervisors.

Skilled Labcur: 10.
Unskilled Lapour: 25.
Labour Availability: Yo mreblem,

Ecuirment:

8

4 concreta mixers:
w1

y ~lre nrs.

L e e

Value of Verk: V2 3 millicn.

Tyrve of Work: General contractor soeciallsinc in tiling,
Tvoical Contracts: 0 infermaticn.

Financial: Zouis capital YR 1 milllicn.

Account with Yaren Zanxk wihich covers

general ranking needs. O insurance

cover., Contract cavrent arranverents ‘
vary.

Brocblems: See main report for problems cenerally
applicable to construction incdustry in YAR.

Remarks: Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.
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Adcress: Sana'a.

Descrirtion: Sol2 rcropriecor.

Establishec: 1577,

Yaricnality: AR,

Manager: Mr. Mohared 2Arer Xaied.
Management Staif: 1 superviscr.

Skilled Labour: 3.

Unskilled Laoour: 20,

Labour Availability: 1o nroblem.

Equigment: 1 cencrete mixer; 1 vikrator;

1 tirver truck; 1 pick-up.

Value of work: YR 3 milliion.

Type of ‘ork: Small contracting and subcontracting
works.

Typical Contracts: Yo Information.

Financial: Touity carital YR 1 million,

Account with Yeren Bank which covers
ceneral banking needs. No insurance
cocver, Contract payvment arrancements
vary.

Prchlens: See main recort for oroblems generally
applicable o construction industry in YAR.

Remarks: Rated as a Third Class ~ontractor by
Project Implementation Unit, Ministry
of Education.
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Jchared [aisd and Jrar Armed Akad

Acdress: 2at Al-Salam, 3ana'a.

Descrirticn: Partnershic.

Zstablished: 1977,

Naticnality: ) YAR,

Yanager: Mr. Mchamed Xaied.

anagement Stafi: 1 engineer.

Sxilled Labour: 5.

Unsikilled Laboux: 20.

Labour Availability: Yo zrokienm.

Ecuipment: 3 concrete mixers; 1 generatinc set;

2 tiprer trucks; 2 cick-ups.

Value of "crk: YR 2 millien.

™voe of tiork: Srall and suboontracting work.
Tyvical Contracts: Yo informaticn.

Fipancial: Squity capital YR 3C0O,000.

Acoount witn Yemen Bank wnich covers
ceneral tanking needs. Yo insurance
cover. Contract navment arrarcarents
ary.

Prebleams: See main report for oroblems generally
applicable to construction industry in YAR.

Remarks: Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




~CCYess:
Descrirticn:
Established:
laticnality:
Manager:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Equimment:

Jaiue of wWork:
Tvre of Work:
Tvoical Contracts:

"inancial:

Sroblams:

Remarks:

—
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Tath HZatem eslen

Sarna'a

Sole zronrieter.
1977.

YAR.

»r. Fath Hatem loslen.
2 surervisors.

20.

sC.

o oreblem.

1 comeactor: 4 concrete mixers;
5 vibrators; 2 ticrer trucks:;
2 pick-ups.

vR 2.5 million.

Srall and subcontracting works.
0 informaticn.

Zcuity carital YR 2 millicn.

Acoount with Vamen Bank which covers
general banking needs. ‘o insurance
cover., Contract payment arrancarents
vary.

See main report for problems generally
applicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Address:
Description:
Established:
Naticrality:
Manager:
Manacement Stafi:
Skilled Labour:

Unskilled Labour:

Labour Availability:

Ecuipment:
Value of “ork:

Toe of Vork:

Tvical Contracts:

Financial:

- —— [ 3~
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“ladl Chahr Street, Sana'a.

Scle croprietor.

1879,

YAR,

Mr, Amein Yassien ®halikb.

3 (1 engineer ard 2 supervisors).
10.

30.

NC croblem,

1 concrete mixer; 1 tipver truck.
YR 2 million.

Small contracting and subcontracting
works.

e inforration.

Fouity capital YR 3C0,CCC.

Account with Yeamen Bank which covers
general banking needs. ¢ insurance
cover, Contract pavrent arrangements
vary.

See main report for problems cenerally
applicable to construction industry in 7AR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




Adgrass:
Descripticn:
Zstablished:
NMaticnality:
Manacer:

Management Staff:
Skilled Labour:
Unskilled Labour:
Labour availability:

Ecuipment:

alue of work:

Tvre of viork:

™rical Contracts:

Financial:

Sroblams:

Remarks:

- . -
Tnterview «

POSI

ilasher Ingireerinc Ofiice

2.0. Box 2254, Zana'a.
Familv rusiness.

1979.

AR,

Mr, Abdul 3aki MNasher.

1 erngireer and 2 supervisors.
15.

30.

Yo croblem,

4

mechanical lcader; 1 compactor:
concrete mixer; 1 cenerating set;
oick-urs.

b

t9

7R 2 million.

General builder and surveving
specialists.

‘o information.

Ecuity capital YR 1.5 millicn.
Account with Yemwen Bank which covers
general banking reeds. Mo insurance
ocover, Contract payment arrangements
vary.

See main repcrt for problems generally
apolicable to construction industry in YAR.

Rated as a Third Class contractor by
Project Implementation Unit, Ministry of
Education.




ACCress:
Jescristion:
Zstaplished:
Naticnality:
Manager:

Maragerent Stafi:

Skilled Labour:

Unskilled Ilabour:

Iabcur availability:

Ecuioment:

Value of ork:
Tyre of Work:

T oical Contracts:

rinancial:

Proilems:

Tomarviow 48

Union Contracting Corpany

Al-Dapcna Street Taiz.
Cerneral ocontractor.
13%0.
YAR.

23 (3 ergireers, 3 supervisors, 10 Icremen,

1 senior accountant and 5 clerks).
100.
2C0.

Acle to hire both skilled and unsxkilled
labcur as required.

1 moter cracder, 1 bulldozer, 2 loacers,
1 larce concrete mixer, 2 water ocwsers,
10 heavy trucks, 3 pick-ups.

YR 2 millicn.

Alrport rurways and saving.

Taxi ways and hardstancding at Taiz

Tquitv capital YR 3 million. Has sericus

financial problems as a result of having
failed %o campleta a major Public Works

crolect.

Tue o the above
carnot currently
warks projects.
all acuipment.

failure, the ccrrany
pid for further public
Covertrent has irpcunced

“as rated as a first class contractor
by Project Irplerentation Unit, Ministry
of Zducation., Hcwever, due %O current

oroklems this rating nas been vithdrawn,

e
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Apcdul Yalix Muajanid Crusters

AcCress:
Tescripticn:
Zstablished:
Natiornality:
Manager:
Manacement Staff:
Exilled Labour:
Unskilled Labour:

Zabour Availability:

-

Ecuirment:

Jalue of work:
Tvoe of Work:
Financial:

Srofdens:

Pevarks:

Fcck crushing husiness.

*

YAR.
Abdul Ralman And Abcella (APR).

2 (1 engireer, 1 accountant).

24,

Experienced neavy erulifrent oreratlrs
rnot readily available,

- 36 x 42 crushers, 1 crare.
- 200 XVA cenerators, 5 leoacers,
sulléozers, 1 service truck.

[V )

YR 750,00C zer ronth.
Cuarry and rcck crusher,
Yo problems.

Have to maintain a very larce inventory
of spars parts, cue Lo <he lerng cdelavs

encountered in receiving overseas shircwents.

The r=ck in the Sana'a ar=a is uvnusually
scfL and can e ritwed and nulldcezed, =0
ro explosives ire recuired to avtract
rock from the quarrv. A1l ecuirment

was in excellent condition and Doth
crushers were cperating at full caracity,
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Acéress:
Cescriction:
Zstaplished:
Maticnality:
Manager:
Manacement Staff:
Skilled Labour:
Unskilled Labour:
Labour Availability:

Eculiorent:

Value of York:

Tvre of ‘ork:

Typrical Contracts:

financial:

Prcblems:

Pamarks:

Interviaw 30
2.0, Zox 17C9, Sara’a.
Alumimum Sabricater.
1979,
AR,
Abcdul Thanim Al Rub.
2.
7.
1.
tic orcolem.
Pneuratic power tools and jigs irrported
frem Italy.
¥2 100,000 ner menth.
Fabricating alurmimam window 2nd docr
units.
Units Zor singlie houses or srall cormercial

zuildincs,
Yo oroblems,

o
" -

Tong delav in securing delivery
Lrportad material,

Cirm is cuite new, and manacarent arrvearsd
0 lack awrerierce necessary Lo ensura

satisfactors levels oi
general maintenance of
area 1s very confined,
condition. It would be
0 invest in cneumatic screwdrivers *-o
take full advantage of —ower availability.
Ceneral lavout, hcwever, was satisfactcrv.
with limited sachnical assistance o
improve methods and procedures, nis
~culd develcc irmto a Tully zatisfacterv
sroductive entercrise.

sroductivity arnd
facilities. “ork
jigs in Toor
worthwhile
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Zstablished:
Naticnality:
Yaracer:
“Yanagement Staff:

Skilled Labour:

Unskilled Labour:
rebour Availakility:

Touisment:

Yaliee of Vork:

™Te or Work

14
v

Tinancial:

Sroblems:

emrari

n

)

Pl . ~ o
Pese ZCK LUTL, zZad

FAnUTEACTUIINT EnC Drelasrilation oI

aluminium, fibreglass and timber zroducts.

1e7e.

.- - G- 2 s .
YAR/Indisn Ccint venture.

A. Sen Gurta (Indian).

W

aluninium fabrication
fibreglass
woodworiiing.

U1 L BI
ur O W

= e Tl o oy Tyt =
ASCITALTS AL JATLULD T rLls.

In all coeraticns <he nlant is ecuicT

witil the xcst advanced rachirery availacie.

Aluminium fabricatizn Y7 3CC,JCC —er TonTi.
Fibreglass YR 5 milliicr annually v

erd of 1%31.

oodworking TR 3 o S millien annually

ovoend of 1281,

1. Aluminium; crefabricaticn of Zirst
cuality window and decr umics.

2. Fibreglass; m~culding oI water storage
and septic tanks. Develcplng a lire
of sanitar- Zfigxtuares.,

Y S JI P s T
2. "oecweriiing: IabrieatingT wiInilw and
cocT 'nits.

1 . 14 = Sy gyt -
Develcping a line oI Iurmiture.

Zvel Saeed fman Crowp 1s zhe /AR Investoer.

: z : = 3 ia -
Takes WD 0 4 Tenths after order 13 slacsd
mafore racelving delivers oF irmerted

material, ¢ material availariz lccallv,
AR Goverrrent tries ©o Icroe the corrany
%5 hive Iccal lopcur, Sut so Zar oo
suitaplie armlicants have come Iordars

TC O ACZeDtT TCSLIICnS 23S Tralnees.

B Al Y e g e ey temm ] Y e
Loe orrany 13 Vel =CrTanllcc, Sas 2MC2L.CnT
~ATONT™ 3 SIS 4 rmt T gt - ey ~
—ANZTETeNT N7 eSSt aval Al o ynLrmantc

; R LRI b e T v
ino TATRrIal. el DIXOSCTS 2Xe oD ILI5T

U3l

-

-



2gcress:

Descripticn:

Tstablished:
Mlationality:
Manacer:

‘aracement Staff:
Skiiled Labour:
Unskilled Labour:
Labour Availapbility:

Tuipment:

YValue of Work:
Pinancial:

Problars:

Remarks:
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Sana'a Industrial Istate, Sana'a.

Manufacturer of 2.7.C. ceilinc tile
and plastic »lumbine Iixtures.

1379,
YAR,/Trench jcint venture,

Taisal Shamson (V2R).

Yo zrcblem.

Manufacturing ecuirment suenlied
by French partrer, Tarmatube.

Yot availaple.
o informaticn.

™e cuality of the finished nroducts
was not satisfactor. Termatuke,

the surolier of the ecuiprent, is in
the orocess of modifsine the machinery
+o improve the finish,

™e sarple fixtures broucht Zrom France
apoear satisfactorv. TI this ~uality
can eventually e renlicated lccallv,
there showlicd e a market Zor

the croducts.

o
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LOCAL YEMENI CONTRACTORS

Mohamed S. Hassounah
Abdel-Latif El-Rabia
Samirah G. Gamal

Abdalah M. El-Dimi

Mohamed A. El-Asbahi
Mohamed K. Own

Almed A. El-Dubai

8. Migahid A. Ra Gih

9. Abdalah Q. Suliman

in. Gaber A. El-Hamadani

11. Ali S. El-Arasi

12. Mohamed S. Haidrah

13. Ahmed H. Al-Shakzah

14. Ahmed M. Al-Namrani

15. Mohamed H. Saad

16. Naticnal Institute for Construction and Development
17. Mohamed S. Taher

18. Nagi Y. Dain

19. Saleh A. El-Garadi

20. Mohameu S. El-Baagari

21. Ahmed G. Saad

22. Saleh S. Murshid

23. Yassin A. El-Adimi

24, Mohamed E. Abdel-Samad

25. Yassin S. El=-Asbahi

26. Farwan Office for Contracting
27. Abdouh A. El-Asbahi

28. Mohamed A. El-Asbahi

29. Yihia M. Galab

30. Mohamed A. Shiban

31. Abdel-Migid M. Maktari

32. Abdouh A. Shagar and Mohamed Kaid
33. Mohamed 0. Mohamed

34. Ahmed M. El-Zakary

35. Farouk A. El-Dubai

36. Amin Y. Galib

37. Ahmed M. Al-Samid

38. Abdalah S. El-Tuwaiti

39. Izi A. El-Barati

40. Mchamed M. El-Sanawy

41. Abdalah H. Awamis

42. Almed M. El-Mansoury

43, Abdel~Wahab El-Tuwaiti

44, Amin H. Ahmed and Partner
45, Abdel-Aziz El-Shawafi

46. Tuwaiti National Institute for Engineering and Contracting
47. Ahmed A. El-Asbahi

48. Ali A. El-Ariki and Brothers
49. Yassin Abdel-Malik

50. Ali A. mafdil

51. Mohamed M. Mabkhouh

52. Atmed A. El-Wardi

53. Technical Architectural Office
54. Ali A. Numan

55.  Ahmed K. El-Sharagi

NSO W

Source: MPW, November 1980
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Table 1: Recent Construction Cost Trends Annex 10
{(YR/square mretre)

\cte: Trend lines represent various estimates by Veamen Arab Rerubliic Goverrment scurces.
X~ ; represent actual bids ‘e), or estimates (0), of belcw average tuilding ccsts:
1) £ducaticn croject 1, (2) military housing (3) Al Hamdi Wew City, (4) larce crivate
puilding in Taiz, (S) an cwner-built house in Hodeidah, (6) Professors' Housing Project
{7) recent aducation groject bid, (8) an cwrer-tuilt house in Sana'a. In (5], the
owner fabricasol his own concrete blocks. In (3), the owner ourchased concrete blocks
at 3,700 (R/1,00C units, despite the fact that mud blcocks were also available at

YR/m* 1,200 YR/1,000.

5000 ; ; 1 ’ W
| | | | |

|

‘ 1

‘ |

|

|

|

|

4000+

CPO_mpw

YiB

1975 1976 1977 1978 1979

Source: Yemen Arab Republic, Urban Sector Report (World Bank, 1979).




- 165 -

Taple 2: Sxamoles of labour Cost Zscalaticn

CARPENTE

n

wn

[~}
J—}

i ASSISTANT
. CARPENTER

WAGES — YN per day

& I*)

3 3
Y W W

| SKILLED
~ LABOUR

8
i

UNSKILLED
LABOUR

n
Q
b

1975 1978 1977 1978 1879 1980

Scurce: Analysis and Zscalaticn of Cost of Building Materials and Labour in Yemen (PIU/MCE).
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les of Building Material Cost Increases

EXaImD.
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Annex 11

BASIC RATES FOR LABOUR, PLANT AND MATERIALS IN THE YAR

APRTL 1979 AND APRIL 1980

(EXTRACTED FRCM BUILDERS PRICE BOCK, MPW, MAY 1980)

A. LABOUR
Category Daily wages (YR)
April 1979 April 1980
1. Foreman 400 400
2. Craftsman 200 240
3. Semi skilled 160 180
4, Unskilled labour 60 80
5. Stone cutter (per stone) 6.5-10 7 - 10

B. PLANT AND EQUIPMENT
Ttem Hourly charges (YR)
April 1979 April 1980

1. Dozen D8 268 620
2. Excavator 190 250
3. Crawler Tractor 95 250
4. Hydraulic Excavator 1/2 m3 7 188
5. Grader 122 300
6. Wheel loader 170 285
7. 10t mobile crane 155 260
8. Roller 8/10 ton 48 185
9. Tipper 5 m3 35 86

"7l 40 125
10. Concrete mixer (2 bag) 45 30
11. Water bowe (mobile) 36 70
12, Vibratory roller 30 150

" campactor 25 55
13. Camressor 65 £3
14. Dump truck (lcu.m) 60 120

Note: Hourly changes include depreciation, operation and maintenance

costs of ecriipment.
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C. MATERTALS
vaterial Unit  Rates (¥R)
April 1979 April 1980
1. Stone:
a) Ghoum o’ 68 108
b) Basalt o 130 190
¢) White sand stone m3 186 371
d) Red Store m° 186 543
@) Green Stone o 128 187
£) Habash o’ 415 514
2. Bricks
a) Burnt Bricks 1000 1200 1200
l6x16x5
b) Factory bricks
25 x 12.5 x 6 1000 2988
20 10 x 6 1000 1100
3. Concrete Blocks
a) Hollow Block
20 x 20 x 40 100 300-380 340-390
b) Hollow Block
15 x 20 x 40 100 280 325
c) Solid Blocks
20 % 20 x 40 100 440 525
15 x 20 x 40 420 400
10 x 12 x 25 130 270
10 x 10 x 20 120 220
4. Cement
a) Portland Gray Tonne 640 798
b) Portland White Torne 840 1418
5. Aggregates
Up to 20 mn m° 87 100
Over 20 mm m> 90 90
6. Sand n 71.4 30
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Material Unit Rates (YR)
April 1979 April 1980
7. TIMBER
a) Plywoode 3
12 mm thick m 30.3 41.7
b) Sections o 1425 2131
c) Hardboards (3mm) > - 20
8. STEEL
a) Rebars to 10 mm Tonne 3600 3150
12 to l6 m " 3500 2940
Above 18 mm " 3200 2940
b) Structural Secticns " 3500 3150
9. ROCOFING MATERIALS
a) C.I. sheets 31 b.w.g.
(3' x 8") No 25 29.5
b) Plain g.i. sheets
18 b.w.g. (3' x 8") No 42 52.5
¢) Roofing felt paper base
1™ x 20" roll Roll 80 80
d) Bitumen 80/100 Tonne 1300 4645
10. DOORS AND WINDCWS
a) Panelled doors 40 mm
thick complete No 950 1228
b) Aluminium doors
camplete No 1590-5000 1670~4925
¢) Steel doors including
fitting Im x 2m No 300 1350
2n x 3m Ne 2000 2250
d) wWooden windows
l.2m x 1.2m No 650 830
e) Aluminium windows 5
including glazing m 710 756
£) Steel windows
0.7 x 0.40 No 120 263
0.8 x 0.50 No 170 278
N.8 x 0.60 No 205 294




Material Unit Rates (YR)
April 1979 April 1980
11. GILASS
a) Plain, clear (2-5 mm) ? 115-140 123-147
b) Frosted, ribbed m® 140 53
12, GYPSUM QAMARIAS GLAZED
single thickness
30 an radius No 220 231
40 cn " No 250 263
S0an " No 300 315
Above 60 cm rad. No 450 473
13. FLOORING
a) Terrazo tiles
2x 20 x 20 100 180 240
b) Cament tiles
2x20x 20 100 130 189
c) White ceramic tiles
4 x15x15 100 115 105
d) Colored ceramic tiles
4 x15x 15 100 130 147
e) Ma:;ble slabs upto 30 mm 2
thick m 160 231
30 to 40 mm thick m? 180 252
£) P.V.C. Tiles m? 20 16
14. FINISHING
a) Goss Truck 210 473
b) Distemper (dry) kg 4 4.7
c) Bmlsion paint litre 8 8.5
d) Oil-based paint litre 10 10.5
e) Varnish, polish litre 12 12.5
£) Lime 25kg bag 40 42

g) Celotex tiles Mo 16 26




- 171 -

TYPICAL PRODUCTIVITY LEVELS IN YAR

(Extracted fram Builders Price Book, MPW, May 1980)

Annex 12

e . o

A. LABOUR
Trade Operation Unit Daily cutput
1. Mason a) Stone masonry half cut Sg.m. 4 to 6
b) Stone masonry full cut Sg.m. 4 to 6
c) Brick masonry Sg.m. 1-5 to 2-5
d) Brick partitions lecm.
thick Sg.m. 5 to 7
e) Concrete Cu.m. to
f) Concrete block masonry Sq.m. 15 to 18
g) Marble work Sqg.m. 1 to2
h) Stone Dressing No. 20 to 40
i) Concrete floors Sg.m. 7 to 9
j) Terrazo tile floars Sg.m. 12 to 16
k) Wall dados ceramic
tiles Sq.m., 4 to 16
1) Pointing Sq.m. 12 to 15
2. Carpenter a) Timbering Sg.m. 10 to 50
b} Formwork Cu.m.of
concrete 1-5 to 4-5
c) Fitting of doors and
windows Sg.m. 14 to 16
d) Timber trusses Cu.m. 10-12 to 10-15
e) Ceiling panel and
partitions Sq.m. 10 to 12
£) Roofing sheets Sg.m. 12 to 15
3. Fitter a) Reinforcement in r.c.
work kg 80 to 120
b) Steel Trusses Tonne 0.3 to 0.4
c) Steel deors and grills 5g.m. 3to 4
d) Pixing steel or
aluminium windows Sg.m. to 12
e) Roofing sheets and
gqutters Sg.m. 12 to 15

1
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Trade reraticn Uit Zailsr TukTut
4. Txcavator a) Zarth excavaticn Ta. M 2+ 2
=) Pock excavation 2. m. 2.5 %01
c) Back-fillinc % Za. M. i t0 6
5. Glazier a) Glazing windows Zc. . 3% 5
6. Plasterer a) Plaster work Sc. m. 12 to 13
b) Gess work Sc. m. % to 10

7. Painter a) Lime washing 5¢. m. 30 to €O
b) Distemrerinc Sa. m, 16 o 20
¢) Painting . T 20 to 20
d) Varnisihing and polishing Sc. m. 12 &0 16
5. Fooster Talt water-proofing Sa. . 00 %o 120
3. ?Plant
: . 3,
Ltem Creration Heurly Cutput (n7)
1. Dozer D 8 a) EZxcavation in scil 40 - €0
b) Excavating and clearinc boulders 25 - 35
c) Levelling and “corsoil clearance 25C - ¢
3C am

2. Crader Levelling ard sgreadinc 300 - iCC

3. Loacer General 0 - =0

4. conmprasscr Rock axcavarticn o ¢ o Zenth 5 -7
with = Jack harmers
>. Zoncrete Mixker
a) 1 zag -

i
N

D) 2 kag
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Annex 13
Schedule of Rates for Selected
Items ¢f Building Work in YAR
April 1972 and April 1980
(Oxtracted from Builders' Price Book, MPW, May 1980)
. . . Rates (YR)
hitd >y 3\—‘1 \ h N .
ol Descrinoion Unit April/79 Bpril/so
1. Tarthwork
1.01 Levelling to 20 cm depth x? 3.2 5.8
1.02 Trench excavation, including disposal m3 48 63
€ to 25 m
1.02 Trench excavation in rock, including w 222 376
cisposal and stacking tc 25 m
1.04 >lant excavation m° 23 37
1.05 Plant excavation in rock o 96 143
1.06 Trench excavation (plant) m3 52 101
1.07 Close timbering in trenches up m2 21 28
to 3 m depth
1.08 Close timbering for basement m2 25 33
excavation up to 4 m
1.05 Back-filling and compaction in m3 19 25
trenches
1.10 Back-filling and compaction in m3 21 47
layers up to 70 cm
2. Concretor
2.21 Providing ané layinc concrete m3 508 626
1:4:8
2.02 Providing and layinc concrets m3 619 764
1:2:4
2.C32 Droviding and laying concrete m3 664 359
1:1:5
and laying concrete m3 3€3 1,069

[38]

)

§
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Hv

5
0




-, L _ Pates R
Q. Jescristicn Unic i1 im0 npit 20
- :LJ—.—’ - c.:‘ ——f .
3. lascn
.. L 3 , -
3.C01 Thoum stones 1n Zocundaticons m 26= 342
vl
3.22 2lack hasait stores in fourdations ol caz 1,352
and plinths, including cointing
2
3.03 Yalf-cut store masonry in a® 1,113 2,121
surerstructure
. 2 N -
3.04 Full-cut stone masonry in m 1,6%C 2,328
superstructure
3.05 Srick work in cement mortar 33 1,71 1,724
1:6
Ty 1~ e 5 2
3.C¢6 2rick work 16 cm Hhuick in at} 2°C 258
cartitions in mud mortar
e
3.07 cllow concrete block = 1ca-117 125-128
2C am thick
. 2 .
2.08 Solid concrate block m 147 152
20 am thick
-
3.09 Marble work 30 mm thick in stair m° 384 3€35
treads and risers
ol
3.10 “arble work 25 to 20 mm thick in m“ 123 €3¢
wall lining
3.11 Marble worik 40 mm thick in wall m- 319 586G
and pillar lining
3.12 Marble work 25 mm to 30 mm thick o 343 1,137
decorative in-lay on walls 1
4, cencrator
.
4.0L Peinforced concrets l:2:4 ol 1,132 1,4%¢
including shutterirng
A
. - - 3
4.02 Reinforced concrete 1:1:5 m 1,253 1,702
including shuttering
- 3 v e
14.03 Reinforced concrete 1:1:2 bl 1,420 1,212

includine shuttaring

+.C4 Provide zend and fix mild steel e 5.0 P
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- . s Rates (YR)
Nc. , + ; .

\/ Description Unit 2pril/79 April/80
5. Metalworker
5.01 Structural steel sections, welcded, Ton 7,762 7,03C

bolted in trusses and frameworks,
includin~ hoisting, Zixinc in position
and priminc coat of red oxide

5.02 Provide and fix steel doors and m” 609 652
frames
5.03 Srovide and fix steel windows e s4z 1,325
3.04 Provide and fix ancdised aluminium m2 1,170 1,250
glazed doors camlete
5.C3 Provide and fix anodised aluminium m 769 1,223
vindows camlete
6. Carnenter
6.C1 Timber in frames, false ceiling m3 3,900 5,296
trusses, floors, rocfs, etc.
. . . 2 -
6.02 Provide and £ix panelled hardwood m 785 344
doors caplete
. . .. . 2
6.03 Provide and Zix plywood face doors m 592 706
onplete
6.04 Provide, fix and glaze wooden m2 934 896
windows ccrplete
c . o A o 2
£.05 Glazing Zor Z mm thick glass m 122 75
Glazing for 5 mm thick glass me 157 137
. L 2 - -
Glazing for 6 mm thick cglass m 152 137
5.06 Timber partitions including m” 228 272
framing
"
6.C7 wall panellino including battens e 131 15c
7. Floorer
7.1 1:2:4 concrete Iloor Zloat-finished ‘
"
a) 30 mm thick e 73 5
B) 40 mm thick me 22 121
. . . R, 2 . -
RO Plaster skirtine 15 mm chick 1n 1:3 o 25 7

cament mortar




.- c I “ates R
RoM Sescrizticn “nit T <A
N Srril 7Y April/cC
7.03 20 m tarrazo tiles on flcors =< 155 piel
in 1:6 cerent mortar
7.04 20 -m terrazo tiles on walls or in o 191 224
skirtinc on 1:3 mortar
A
7.058 3 mm ceramic tiles on flocrs in o 123 214
1:4 cearent nortar
. . 2 - L
7.06 4 rm ceramic tiles on walls or in m 193 216
skirting on 1:3 cament mortar
. 2 A -
7.07 Marble stone flooring 30 mm thick oo 3C¢ 170
laid on 1l:4 cement rmortar
. . . . 2 -
7.C8 Marble tiles 25 mm thick in risers o 207 496
and treacs cn l:3 cerent mortar
.. - \ - . 2 -
7.09 Provide and fix s.v.c. tile floorin s} 2€9 290
on concrete floor surface
8. Finishine
3.01 12 mm cement plaster (1 coat) el 33 17
2
3.02 20 mm cement plaster (2 coats) m”© 15 37
il
8.03 6 mm cement claster to undersice " 34 42
of slab and ceilings
3.04 Goss plaster on stone walls m” 40 33
8.05 Goss plaster to underside of n“ 46 50
ceilings
3.06 Pointing to brick work with m” 31 39
1:3 cement mortar
5
3.37 White—wash with lime or zoss o m 23 11
ls or ceilings
-
8.08 Painting two coats amulsion caint m” l¢ 12
on walls or ceilings includirg
preparaticn and orimer
. 2
3.09 Painting two coats oil maint on ul 16 20
walls or ceilings including
nreparation and crimer
3.10 Finishing external walls with o 19 23
waterproof carent-based saint
5
3.11 Varnishing TWwo Coats Cn WOoOMWOIrK ‘ i 31 27

including crerparaticn




. : ates (V2)
2. Descrintion Tnit I 51 i
= hpril/79 April/80
S. rRoofing
- : 2
9.21 Corrugated {(31€ w.g.) c.i. sheet m o9 ag
rocfinc caclete
o
°.22 Corrucatec £ mm ashestos cement m” 74 o
sheet roofinc complete
;= - 3 . -
9.03 Provide ancé lay 1l:2:4 concrete m 61¢ 764
+0 slopes on structural roof slabs
"
9.04 Daint with 80% bitumen at rate of i 17 29
1.7 kg/m
"
9.05 Provide and lav 20 mm cement m” 11: 149
concrete tiles camplete
"
9,06 Four course bitumen felt water- m* £3 60
oroofine (tvwo ocoats bitumen, one
course felt and topping with
sand/gravel)
9,07 Tive course water-nroofinc e 25 ag
treatment with two layers of
bitumen felt on baserent walls
5.03 Provide and fix 12 rm thick m2 182 267
celotex tile ceiling conmplete
. . o . 2 -
9.0¢ Provide and fix 3 mm hardbcard ol 217 237

ceilino comlete

- tiac .




- 178 -

T = —— 1t~ —_d -, - A
jibigetaet TR u&"“ 1C: Tesi bgl TN

T I teEten

S~ . - - “AYiea
\\.-‘-D .-V’QC '_f::/ /J/a:é - J—? 4-..-7 H'— ."‘lc.t..gx.. ..Or.‘.a_"

Intrecduction - Conditions in Vemen

with the intreduction of new materials, metheds ard
mnore caplex tuilding recuirements there is a terdency 0
neglect the importance of climatic influencss on tullding
desian.

As a result, much of what 1s being fuilt today is
climatically unsuitaple. 32uildings wiich could ze comicrtable
all vear round are cold in winter anc hot in summer.
Surplementary heating is necessary for buildings wiilch could
have been designed to be warm without it. Mechanical systens
are being installed in buildings and operated at considerable
expense which could have been cdesigned to corerate much more
economically if climatic influences had heen considered Zraom
an earlyv stage.

Regioral Climates

There are five major geographical resions in Yemen:
Coastal Plain, Midlands, Highlands, Hichlands Plateau, and
Eastern Desert.

The climates in these five regions Izll inte “hree
categories:

Hot Maritime Cesert
Tropical Uplands
. Zot—cry Desert

[V S S
.

1. Fot Maritime Climate

This climate exists in the Tihara and the lcwer
foothills acdjoining it.

On
Tamperature: sh dag‘:.u“e tameratura (Lo 387C in
the not _-,eason, 2,. 26°C cool seasor) There are

TFO seasons, cne very 1o+o.mc. e other oxcler,
Srall diurnal range ($-127C).

Humiditv: High (30-90 cer cent).

.

Precipitation: “ery low.

-
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ot Ny It ~ 33 ; =7 = SN
Xy COnclZiCns ~4iCuginess 1n Toe o oL aze

irasulting 1n clare).

el

Winds: Local, due to the heating and cocling ¢
land., Dust storms coccur irland and on shera any
OLfsnore oreezes altarnate near the sea.

[o NN

2. Trecpical Unlands Climate

This climate cocurs in the mewitaincus racicns and
olateaus akove 50C .

Tarperature: oecreases with the altitice Tut at

1,200 m the mean maximm is Srom 24-13%. a2t hicher
altitudes the temperature may arcp belcw 4°c.  Sseasonal
variations are small but becore rore rroncunced with
increasing distarce from the ecuator. lLarve diumal
range (11-207C).

duniditv: Varies (45-3C per cent).

Precipitation: Varies, but £alls in heavy sihcowers
and 1s usually less than 1,000 rm per vear.

Sky conditions: licmmally clear or cartly clowly.

Winds: Variabkle, but sredominantly YE/S ard are deflected
by Tocal tovocraphy.

3. Hot-Drv Desert Climate

This occurs in the region of Veamen which tcorders
tre desert of the "Enpty Cuvarter". The area is sparsely ncpulated
but includes the area arcund Marib and Harib.

Temperature: Verv aich davtime temperatures (mean
Yeaximm 43-49°C in the hot season and 27-32°C in the
cooles season). Jigh:t time mean minimm tamwerature
24-30°C. There ara two seasons, cne verv hot and the
other glightly cooler. Very larce diurnal rande
(17-227C).

Sumidity: YVariable, tut low {(10~33 per cent).
Evaporation is rapicd.

Precipitation: Very lew (5C-533 mm) but it may occur
In storms accompanied kv flash floccs.
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Sicy conditions: Usually ver: clear due o low
*mcr'" r zut a claring “,a..e can develco at certain
times OF the vear

inds: Local, dusty, and ~ot, caused kv the eatine
5% The ~round. Thirlwing - evelon '
of the around. "hirlwinds can develozo.

Climatic Abstracts

1. Yocleidan (Yot Maritime Deser+)

Temperatures are hich throuchout the vear (mean
rontily maxirmm: 29.3-36.97C). The terperature drops on%—f
slichtly during <he night (mean monthly minimmm: 20-29.
resulting in a small diwnal range (5~97C).

There are two seasons: A hot season fram April
throuch Cctober and a cooler seascn from November through
March., The hottest months are June, July and Auvqust. The
coolest months are December, Januarv and Februarv.

munddity is high, ranging £rom 30-9% per cent.
The anrual average is 63 per cent.

Rainfall is very low (100 mm ner vear).

A cooling breeze klows off the rRed Sea during the
dav wilich provides needed alr noverent but this saretimes
Cevelors into a 6C kyhr. storm. The cooling effect of the
Red Sea decreases inlancd where “erreratures are greater and
the humidity lower. Sandsteoms from the east and storm winds
off the sea are camon.

In the cooler months it is possible to ke cut of doors

for much of the day, but during the rest of the year onlv the
cooler mornings and evenings are oleasant; oondlt.ions frem
mid~morning to late afternoon are extremely wcamfortable.

2. Taiz (Trocpical Uvlands)

Tamperatures are moderqte Ior MESt o the ear
(monthly mean maximum: 26.2-33.47C. Temperature drogs at
night are significant (menthly mean minirmm: 14.6-217C) resul:
in a large diurnal range (10-137C). The hottest months are

May, June and Aucust. The coolest months are December, January

and February.

Hunidity is moderate, ranging Zram 30-£0 zer cent.
The annual average is 46 per cent. Fainfall is consideraplie
Sor Vemen. Recular rains occcur from April through Octcker
sotalline over 3CO rm.




There are nct meriods sSut in Jereral she davs and
avenings throughout the vear are comfortable., The clouwd ccver
Lhat acoorranies the rains has 3 mocderating effact on tarreratura
curing the ot menths. ILocal winds lessen the effect of
the mumidicy.

3. Sana'a (Trorical Uplancs)

Tarperatures are cooler the winle vear mound ané less
moderate than in Taiz (mean monthly maxdimum: 2z.2-22.150). Tagrerature
crees at nicht are vers sicnificant (monthly mean minimm:
(2.2-11.2°C) , resulting in a very larce diwmal range (13-217C).

The hottest menths are Sune anc July. The coclest menths are
loverper, December and January,during W81CI‘1 time the
temperatures can cdroo below freezing (0°C).

Humidity is low to mocerate, rancine from 10-70 wer
cent. The annual average is 33 rer cent.

Rainfall is low (250 mm cer vear) hut it falls with
intensity in two seasons, the first from March to May and
the seccnd Julv through August.

Drv, dusty winds are a oroblem the whole vear round,
zut especially during the long rainless reriod fram Sectember
through Februarv. EZvenings are invariabl: cocl during the
warm months, a ccoling breeze setting in shortly after sunset.

The sun is very intense almost all the vear arnd has
a considerable heating eflect but shaded areas can tecome
cuite cold. During the rainy seascns the terperatures are
mcderated by cicud cover. Ctherwise, the sky is clear and the
air drv.

Design Recommendations

1. 7ihama Region (Hot Maritime Climate)

Lavout: Buildings should te oriented cn an Z-lV to
\E~-SW axis o minimize exposure to the sun, and can be rutually
sinading. Mon-inhabitable roams such as stores and tollets
can ce lccated cn =, SE, 7, W exposures because <hev nrovicds
insulation for inhabited rcams. There should be oren smacing
between buildings to allcw for breezes, yet there should be
orotection fram hot, dusty, off-desert winds. Slicht deviaticns
in orientation should e made to maximize the benefit of a cooling
sea breeze (e.c. Hodeidah, ccha). Roams should be sincle
vankad to allow for air rovement.
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Treniras:  nenines saould ze larste (IC-I0 rer cant

=f N arnd 3 walls) while still czroviding orotecticn Irom Zustr
winds, TrneninTs in Ul walls will 3licw direct su Zor only

a2 short tirme of the vear (Fme-Tulv), e rest of the vear
ey will receive conly diffuse and reflected light.

Coenings in S walls allow direct sun o0 enter from July o
Mav. This is desirable during the cooler months out should e
controlled with fenestration durinc he ot montihs.

Crenincs in W and W walls should e awicded because these
exnosures exgerience a neat tullé—p Sram the direct sun.

The Z and E walls receive an aqual amount oI direct sun tut
the aeating effect is nct cSreat pecause it occurs in the

cooler morning.

Rain Protection: Althcuch rainfall is siight, it
can occur as a torrentla: cownpour. Croundé drainace should
oe considered.

2o0f and Tall Constructicn: [ich therral capacity
walls ancd roof are userul iecause thev orovide thermal storage
during the cooler months, tut thev canrot be as eflective as
in a ot desert climats in maintaining a constant inside
tamperature pecause of the small diurnal range. Lightwelcht
insulated walls ard roof will nrevide shade and take advantace
of coolinc breezes during the very not seascn. Ceiling heichts
of 3~4 m encourace air moverent and allow nct air to rise.

2. “idlands Reqicn (Trormical Tplands Ciimate)

Lavout: Planning should ke corpact because of the
need Sor tSermal storace {(courtvard will work well nv providing
orotected outcdoor spaces). 3ulldings should be close together
out arranged so as to not shacde each cther rtecause the incaming
sunlight is the source or eat, heating for the building.

Trere snould be space for cutdoor sleeping. OJutdoor spaces
carn be used in the evenings throughout the vear.

Coenings: Cgenings snculd te amall (1C-20 per cent
of wall ar=a), oecause cf “he need to conserve heat in the
avenings ané the oool winter nenths., Coenings snculd have
Zonestration %o exclude direct sun excant in cocl winter
rontiis.

Rain Protecticn: There should be permanent rrovision
for rain protection (covered walikwavs, cutdocr dralnace) because
rains are frequent and intense.

Foof and liall Constructicn: Zoth roof arnd walls should
e neavy and thick {(walls +C &m) =0 zrovide Jcod insulaticn.
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3. Zighlands Plateau “ecicon {Trcoical Uriands Clirate)

Layout: Planning shculd e carmact because cf e need
‘or thermal storage (escecially in cclc tonths). Courtyards
can nrovide cutdocr spaces wnich ara grotacted fram custy
ané drving winds during the day and ccel ireezes in the avening.
There is no alr rovement requirament because of the Ilow humidisy

lower temperaturas. Decause the sun 1s the princiral scurce

on the SE, S. andé S exposures, circulaticn storage, and service
functions can be acocamodated on the Y exposure. Pears shouvld
be double panked if nabitable. There should be space for
cutdoor sleeping. Mutual shading of uildings sheould te
avoided,

Cpenings: Cpenings should be small (12-2C cer cent
of E, S, and W exposures) because of the need to ccntain heat
in the evenings ané oold winter menths. iiindows on the nerth
exposure of living rocms siculd ke avoided pecause they detract
fram heating effect of the sun in winter months. There is
no need for air movement. Orenings should maximize the tenetration of
direct sun during tnhe colé winter months but should excluce sun
during the warm ronths.

Rain Protection: =xtericr dra’ age of rainwater snould
ke orovided.

Poof and Wall Construction: 3cth roof and walls
sheuld ke heavy, thick (walls: <0-20 an) construction to orovice
good insulation.

4. Eastern Desert Pacicn (Hot Desert Climate)

Layout: Planninc should be campact, enclosed, and
imwvard-looking. Courtyards, colonnades, arcaces, and rarrow
streets can provide maximum amounts of shading and coolness.
Surfaces exposed to the sun should be minimal for this reascn
the bulk of the building should face IS (E-# axis). The
worst orientation axis is NS because it receives the greatest
heat locad during the hot season. MNon-inhabitable roams such
as stores and toilets if located on these exposures can
provide orotecticn for the other recams.

Openings: Ocenings should e mintmal dwrirg the cay
to exclude the sun and contain the cooler air f£rom the night.
Dwinoc the night the cpenings shwould be large enoudh to zrovide
ventilaticn and cooling for the interior. Cne solution satisfying
poth of these conditions would be shutters of high thermal
capacity which could te opened at night kut clesed curing
the day. COpenincs should te located high cn the wall wo facilitate
ventilation as well as tc minimize ground zlare and exclude
dust.




e

- 184 -

Rain Protection: Sitinc and drairace should take into
account the possinility of f£lasa flocds.

Zcof and wall Constructicn: Walls and rocs, especially,
should be Zeavv and thick (walls 3C-6C am) 1n order to utilize
larcge diurnal temperature changes, 3 double roof with insulating
airspace is ideal, but expensive. Dark, heat absorbing surfaces
shoulé be avoided. There should be shading of roofs arc walls
wherever ovossible as well as rutual shading of buildings.
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Arvendix: Clevations and ILatitudes of Hajer Cities in Yeren

City Elevation (m) Latitucde
Sana'a 2,200 1° 15'
Taiz 1,500 1° 20
Hodeida 10 14° 45°
Dhamar 2,400 148° 300
b 2,000 14° o
sa'ada 1,800 16° oo’
Hajia 1,700 137 45
Beit-Al-Fakih 175 14° 30’
cabid 100 14° 13°
aridb 1,150 15° 30
Al-Bayda 1,900 1° oo
Rida 2,10C 14° 3
Yarin 2,200 14° 15

Yocra 10 13© 13!
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Armex 13

Ixtract from P "Ceneral Cornditions of Contract”

Tor "Contracts witiwour (uantities®

(Translated from Arabic oy Missicn)

Suilding Constructicn Contract for .......

Art.

1

38 ]

(03

~1

10

Score of Contract: Refers mainly to the rights of
the Engineer o recuest changes.

Drawincs ancé Specificaticns: TWO sets of drawings are
to be cCelivered to Contractor upcn sicnature cf
Contract .......; other necessary drawings subsecuently.

Procress of work: Contractor to submit detailed written
timetanle and methods and prececdures to corplete work.

Setting Out: By Contractor, tased on information

nrovided by Zngineer.

Materials andé Yorkmanship: To conform to svecificaticns.
X711 Contractor's responsicility, excert wien stated
otherwise.

Testing of Materials: As specified. Ingineer may
recuest otner tests at owner's cest - unless results
of these tests unacceotable, then cost oorme v
Contractor.

Shotogranns cf York: By Contractor tC show worlc
orocress.

Zngireer's Richt to Visit and Inspect ork Sites:
At reascnaple nours.

Owner's Site Sepresentative: Cwner to assicn full-time
resoonsibilicy o surervise and insrect werk as
directed bv the Encineer. Contractor to rrevide

all assistance.

Daily Labour Rercrts: Covering nurmbers and catecory
of workers.




Sl we

11

12

13

14

16

17

13

19
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Contrzctors to Tpleoy Tvalilied Staff: The Contractor
siculd nominate an auticrizec representative, accattable
0 the Ingineer, toC swervise e work anc carry cut
instructions of the owrner's reoresentative and Incineer.
e Contractor shoculdé have an address in the YAR to
receive notifications. The Contractor should set

up a temporary office at site for nis represerntative
and staff, and assign sufficient staff as directed

by the Engineer. The Contractor must abice oy local
labour laws. The Ercineer may judye the suitabilit

of staff, and recuest remcval cr unsatisfactery

staff.

Assessment of Cost Variations: To be mutuvally acreed
oV Engineer anc Contractor.

Mantities: It is the Contractor's sole responsibility
to carry out work as shown on the drawings, irresgective
of actual cuantitiss.

Owrersiip of aterials and Zcuipment: All materials
and ecuimment brought to tre site beccre the property
of the owner until the contract is carrleted or
terminated.

Defects after Capletion: The Contracter remains
responsible curing the meintenance veriod (or period
of cuarantee).

Succontracting: Mo assigmment of the centract, in whole
or in part, excapt bv written ccnsent of the Encineer.

Damage to Persons or Property: The Contractor is
responsiole 1f any carace occurs as a result of carryirng
cut the work.

Insurance: A list of different tvpes of insurances:;
But not linked to Art. 17. Insurance should re with
a Yemen reprasentative of a firm approved v the
Zngineer.

Contract Period: The Contractor sheuld corplete the
work during the specified period, except if extenced
or as per Art., 21.




|

Art, 22

Art. 25:
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Penalty Clause ("on-campleticn Fine”): The Ceontractor,
1< late 1n oarpletion, 1s 0 ray to the cwmer the sum
stated in the attachment to the contract as licuicated
darages ("loss") ver week of delay, without it being
necessary o prove that actual loss has ccourred.

Delay and Postronement of Camwletion: The Engineer
may “ostoone tne ceacline ror carpletion for various
reasons including exceptiomal climatic conditicns,
labour troubles, site mongestion, 2tc.

NMisht and Overtire Work: lot permitted except with
Encineer’s approval,

Default or Bankruptcy of Contracter and Termiration

of Contract by Oowner: Termination rollowing 14 cay's
notice of cause of defect. Similarly upon bankxuptcy
or licuidation of a campany, the contract may be
termirated. Similarly in cases of bribery or collusion
(but form of oroof not clear).

Termination by Contractor: when pavrents celayed for
&5 davs anc 7 cay's written notice.

Skilled Labourers and Artisans: The Contractor should
permit worx not specified to be carried out by skilled
labcurers and artisans selected by owner (meaning
unclear).

Payment Certificates: The Engineer is to estimate

and lssue periodic payment certificates at precdeterminec
intervals (usually monthly) which are to be settled
within 30 days. Certificates should include work
campleted as determined by the Zngineer plus a value

of materials on site (usually SO ver cent). Retention
money to be decducted (usually 10 per cent). Campletion
certificate to be issued by Engineer. This will be
considered as a final statement that the contract is
camplete.

War Risks: Limited to wars or skirmishes, when

the &R Covermrent is involved, that result in . sses
to either of the two parties. Both parties to agree
on steps to be taken in such an eventuality.

Guarantee: The Contractor is to submit a guarantee
or insurance carpany in an agreed £omm
to guarantee the proper performance of the contract.
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Arhitration: Disputes should first be sulmitted

the Enqineer. If any darty objects tn the
Encineer's decision, he shoulc celiver rotice within
20 days and request sulmission of the case to an
Arhitrator mutually agreed won ....... otherwise
named by the court in accordance with the appropriate
Camercial and Civil Law. The Arbitrator's
decision is binding on both narties.

Claims: The Contractor is to deliver acvance notice
of any claim and submit justification within one month.
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General Conditicns of Contract
Prepared by PTU/IDA Education Project, MCE

In the absence of nationally-acdooted general conditions
for contracts in the YAR, PIU deciced to prepare general contract
conditions for its own use as well as Sor possibie use v other
covermment agencies and LOAs.

The general conditions of contract prepared hv 2IU
rave proved to be useful and practical considering the
conditions in the YAR. Copies of the general contract conditions
were forwarded to all Ministries.

Article No. 1: Definitions.
Article No. 2: Conditions of the contract which inclucdes:

2.1 Evaluation of contractors:
Each Contractor has to £ill in a special form
irdicating the nature of work executed
in the YAR and elsewhere, permanent adcress,
names of principals, number of stafs, valve
of works at hand, ammual output and description
of ecuipment.

2.2 Purpose of the contract which includes:
Description of werks arnd bid documents.

2.3 ethod of presenting the bid.

2.4 Method of remmeration either based on
measuring works campleted, based on metric
scale or number or weight or lump sum.

2.5 Insurance, a temporary insurance of 2 per
cent of total sum of the bid is requested
o0 be presented with the bid to ke increased
to 5 per cent after signing of contract.
This bid bond will ke kept witihh the project
until the end of the maintenance reriod.

2.6 Carpanies, joint ventures and case of death
of contractor.

2.7 Subcontractors and reassigrment, names of
suhcontractors for specialized works to
be included in the bid for approval by PIU.
The contractor has no right to resicn cart
or whole of the contract without the
agreement of PIU,
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Contractor's engineer andé represantatives
cn site.

Terorary offices on site for PIU engineers.

Provicsion of transrortaticn of PIU engineers
ané site supervisors.

ilater connections to site of works.

Govermment regulations and procecures in
case of anticuities found cn site.

Responsibilities of the contractor.
vorkshop drawings.

Openings, ducts and vipes for scvecialized
works.

Insurance against fire and theft.

The right for inspection and supervision.
Time schecdule for execution of works.
Licuidated damaces and penalties,

Terminaticn of contract and execution of
werks on the contractor's account.

Ouantities and prices.

Advance pavments - 20 per cent advance mavmant
+*0 te dispersed to contractor as soon as

he receives the site and upon Tresentation

of a letter of quarantee.

Payrents and deductions - 95 per cent of the
value of work campleted in each month is

to be paid to contracter in the first week
of the Zollcwing month; the remaining ©
ver cent could also ke zaid to contractor
upon presentation of a letter of gquarantee
of its value valid to preliminary carpletion
date, Additional acdvance navrents are made
to contractor on condition they cdo not
exceed 50 ner cent of materials stored cn
sits,




2.24

2.33
2.34
2.35
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Authoritv Zor variaticn orders.

(a) Tourdations: If chanqes in founcdaticn
exceed ZC rer cent of tie contract s,
extension of contract periocd is oossilile.

(b) Swerstructurs: The project administration
has the right to issue charce orders with
the same unit prices within 25 ner cent
of the contract sur. If chance orders
exceed this rercentace, axtension of
contract period is possikle.

Correcrion of errors.

Samples.

Differences ketween Lills of cuantities and
drawinas and specifications.

Aliorment and levels.

Land uncder contractor's use.

Storace of materials subject to damace.
Rejection of plant or works.

Authority of project administ-aticn o chance
the sice.

Preliminary carmpletion.
Period of raintenance,... months.

Final cormpletion.

Special conditions for inport of materials: The
contractor has to indicate in case of importing construction
oclant and building materials, “he amounts allccated for this
ourpose and the countrv of origin.
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Cecree Estaklishing the
Supreme Purchasirg Ccrmrmittee

Yemen Arab Republic
Official Gazette MNo. 12
28 February 1977

(10 Rabi' Awal 1397H)

(Translated by Missicn)
12th Year
Leadership Council Decree No. 23, 1977

Relative to a revision of certain provisions of
Law o. 3, 1975, requlating Government purchases and stores,

The President of the Leadership Council
- having perused the permanent constitution

- and Declaration No. 1 of the Leadersnip
Council of 1974,

- and the Constitutional otice issued on 22 Octcher 1975
requlating the constitutional affairs of the new
transitional stage

- and Law No. 3, 1975, requlating Govermment purchas s
ard stores

- and following the approval of the Council of Ministers
and the council of Leadership

herebv issues the following Law:

Article 1 - Article No. 9 of Law llo. 3, 1975
requlating Goverrment purchases and stores is hereby revised
as follows:

Article 9

A. Contracting (public tendering) procedures shall apvly
and their apolication shall be dealt with, in cases that cdo rot
exceed ten thousand rials, by a Camittee formed for this
purpose by the relevant Minister or any person authorized to
act on his behalf, Such Camittee shall be headed by the
Deputy Minister responsible for the financial and administrative
affairs or the Directors of Finance in the Covernorates.

It is mandatory that the Director of Financial Affairs anc the
Director of Purchases and an employee fram the Ministry

of Finance be members of the Cammittee, in addition to two
officials from the relevant agency. The meetings of the
Camittee shall not be considered legal without the attendance
of the Director of Financial Affairs.
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3. Any ourchases with a value above ten thousard rials
Up to threehundrec thousand rials shall ce dealt with by a
cormittee headed by the Minister of the zerson authorized
o act on his behalf.

C. For any purchases above threenurdred thousand
rials the tencering rrocedures shall be uncdertaken by the
Camittee referred to in the preceding paragraph subject
to a final decision by a Supreme Purchasing Cammittee formed
as follows:l/

1. Minister of Public Works Chairman
2. Minister of Finance Member
3. Minister of Cammmnications Member
4, Minister of Development Member
5. Director of Foreign Affairs at Yemker

+he Central Bank of Yemen

6. Minister in charge of the relevant Member
authority or department or canpany

The Supreme Purchasing Camittee shall have a
secretariat selected by said Committee.

Article 2

The provisions of the prececding article shall
apply to all public sector acencies and mived entities and
sovermment banks. The Council of Ministers shall designate
the officials who shall exercise the authorities of the
Deputy Minister in any of these entities.

Article 3

It shall be added to the beginning of Article 10 of
Law 0. 3 of 1975 uncder reference of the following text:

"Jith due consideration being given to oaracraph C
in the preceding article ......... etc.”

The rest of the Article remaining unchanged.

1/ Membership camposition has teen slightly revised
- in this translation to reflect changes reported
+0 this mission in lovember 1°80.




Article 4

Tiis legislative Becrze shall core into effact cn the
cate of its issue and shall be oublished in the 0fficial Cazetta
and it cancels all provisions (law cdecrees) in contradiction
with it.

Issued at the Leadership Council
on 12 Sifr 1397 #
1 February 1977 M

Yoh. Almed El-Juneid Abdula Aziz Abdulchani Ccleorel

Vice Prime Minister Mamber of the Ibrahim Jch. El-Haréi

for Financial and Leadership Ccouncil. Crairman of the

Econamic Affairs. Prime Minister. Leacdership Council.
Minister of Finance Camander-in-Chief of the

Armed Forces.




Ammex 13

Surrere Purchasing Carmithee

Instuctions o the Ministries, Authorities and Zcards
(Translated Ly Mission)

1. The Supreme Committee was formed bv virtue of the
Leadership Council (literaily "Republic”) decree Yo. 23
dated 1 February 1977:

1. To reculate terdering activities Zor works or
orovision of services to a value in ancess of
YR 300,000.

2. All Govermment Ministries, Authorities and Boards
are required to present agy invitations to tencder
that exveed that amount in the marmer laid down
in Form Mo. 1 before forwardinc them o the Suprame
Camnittee. This sukmission should take place
within one month fram orening of tenders.

2. nvitation to tender and recection of tenders

Invitations to terder for the provision of works
ar supplies sha'l be made locally or on an internaticnal basis
as appropriate. Notices shall be published in accordance
with Form Mo. 2 or in a similar manner. The rotices must
be published sufficiently widely whether bics are soucht
locally or imtermationally. A ocopy of the nctice shall be
sent to the Surreme Camittee bv the department issuing
the invitation.

For certain special technical works, the rmotice
should te tublished in specialized macazines. A minimm
period of thirty days must be allowed between the date of the
notice to the date for receipt of tenders. Surpliers and
contractors may also be invited to bid by direct conmmunication.

3. orior to the issue of invitations to tender for the
orovision of works or supplies, the requesting narty shculd
make available all technical information or specifications

and include them in the hid documents as indicated in Tcrm YNo. 3
for supply works and Form YMo. 3A for kuilding worlks.

4, Suppliers and contractors siould ke notified that
they are recuired +o keep their tenders open for acceptance
Zor a period of three months from tre date of ovening of
tencers, and that they are not authwrized +o charnge their
rrices or conditions during this pericod,




3. Sumeliiers and centractors should sutamit a preliminary
security with their tenders. They are Surther urder the
ckligation to summit a pank guarantee certifving that the
..,yllcant shall commence work within one month “rom the

date of acceptance of their tencers. Uprcn submissicn of tne
tenders to %he Supreme Camittee, the tarity inviting tenders
shoulc take this point into consicderation.

6. The client party or "owner of tne works” should
maintain a record of tencer (docurent) sales as per Fom

Yo. 4 which stould be submitted to tie Camittee with the
tencers. A record of receirt of tenders shiculd also ke kept
cn Form lio. 3. The client garty siould appeint the (official)
who shall sell the tender documents to nctential kidders

and receive the completed tenders ard enter ali the information
in Forms YNos. 4 and 5 in his own handwriting.

The (official) who sells ard receives the tencers
should issue receipts to the contractors as per the form,
and also £ill in the data regarding the works as rer the
form and record the date of receipt of the tenders on the envelcves.
These envelopes must be delivered to (the official) who is
responsible for the opening of terxer envelopes and he
shiould sicn for their receipt on Form Mo. 5.

7. The client party shall aproint (the official)

who shall cren the sealec tender envelores at a fixed tire
and place in the presence of the tenderers and the cwners
tendering camittee. It is a cordition that the firancial
cr administrative director should ke gresent at the orening
of the envelopes.

3. After ascertaining that the envelopes are oroperly
sealed, the resronsible (official) of the client party shall
cpen th t is not permitted to accept any tenders after

the deadline for receipt of bids anc any changes must be made
cn the tenders after opening them.

9. The (official) responsible for corening cf the tenders
shall sign all the tender documents and mumber them if they
are rot mumbered. He must record all the nacers of the tenders
in a suitable place in these docurents. ZIZach tencder must

be mumbered upon being cpened in a secuential orcer of A and
B, such that A represents the muber arc B represents the
mmber of tenders that were received and cpened for the
specific (call for) tender.

10. The (official) responsible for crening the tenders
must £ill in Form YNo. 6 in his own handwritinc and deliver
these forms to the (official) responsikle for the analysis
with (evidence of) receipt on his nart (shown) at the
bottcm of the fomm.
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Analysis of Tenders

11. With respect to any tender, the follcwing points must
be reviewed:

a) Verification of the arithmetical calculations.
Caorrectims shall be sent (in the farm of a letter
submitted to) the Supreme Cammittee. It is not
permitted to carry out any corrections an the papers
of the criginal tenders.

b) Verification that the tender abides by all the terms
of the notice and tender documents.

c) Verify that the tenders are signed.

d) Verify that the tender includes the preliminary
security in the required amount and is valid
for the period indicated in the notice to tender.

12. The bookkeeper of the client party must examine
the tenders and (coxmter)sign them.
13. Following the apalysis, a compariscn shall be made

between the tenders as per Farm No. 7, which shall be submitted
to the Supreme Cammittee alang with the remaining documents.
The Financial ar Administration Director shall review them
prior to that (submission to the Supreme Committee).

4. The Camuittee of the owner of the request (client
party) shall classify the tenders an a uniform basis and
in a comon currency to ensure a fair comaarison.

1s. (n the basis of the technical specifications, prices
and execution pericds, the party owner of the warks shall
classify (rate) the tenders in order of acceptability as
shawn in Form No. 8 +hich shall be submitted to the Suprewe
Cammittee along with the other documents.

ls. The three most favourable tenders shall be retained
for detailed camwarison indicating the fcllowing:

a) Previcus experience.

b) (Agreement to camplete the works) within the fixed
timetable.

¢) Financial standing of the bidder.
This compariscn shall be prepared in accordance
with Form No. 9 that shall be submitted to the Supreme
Cammittee.
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17. The tenders shall be analysed frcm the tecimical
point of view (by) a technical expert or cnsultant, and

in case of purchases, the following points shall be taken
into consideration:

a) Efficiency, capacity and wniformity of the materials
and equipment indicated in the tenders.

b) Availability of service and spare parts following
sale (purchase).

c) Quality (excellence) of the offered goods
an the basis of past experience.

d) Mthod of sampling, examination, planting (?)
and acceptance of t and responsibility .......
after operation.

e) Cost of shipment, insurance, campensations and
expenses of the respmsibility of storage uwp to
reception by the party owner of the works.

f) Price adjustments and rates of increase.

In case of tenders for buildings and constructiom,
the prices of items of works must be clarified (stated) and
a detailed camparison made between the tenders.

What has been stated in this section is the basis
according to which the classification of tenders referred to in
Section 15 shall be carried cut.

1/ Arabic text not clear.
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Amnex 19

Appendix VI: YemArablbpublicLabourLawB?Oy
Presidential Decree of Law No. (5) 1970
Regarding the Issuance of the Labour Law
Official Gazette dated 15 Sha'aban 1390, i.e. 15 Octcber 1970

Chapter Gne
Definitions and General Requlations

Article 1

This law defines the rights and cbligations of
the warkers and employers in the Arab Republic of Yemen
and requlates the relaticons between them.

Article 2

In applying this law, the following definitions
should be abided with.

1. By worker, it is meant any person, male or female,
working for an employver or under his supervision
directly or indirectly, against a wage regardless
of its nature and in accordance with a written
or verbal contract.

2. By apprentice, it is meant any worker leaming
a profession or trade, being an adult or under
age and working under the supervision of the employer.

3. By employer it is meant any persan physical or
natural who employs ane or several workers against
a certain wace of whatever nature.

5. By juvenile (youth) it is meant any male or female
who is not less than twelve years old nor is he
over fifteen.

6.

7. By employee it is meant any person working under
the supervision of an employer in accordance
with a written or verbal contract, and the nature
of his wark is either administrative or mainly
requires mental effort.

1/ This English translation was requested by the AT/CPO
of Pramo Services in Beirut, and has not been
authorized by the Yemen Government. The original leqal
text has many ambiguities, so allowances should be made when
reading the sametimes wunclear English versicn. The document,
inperfect as it stands, might still provide useful information
which until now has been inaccessible to the non-Arabic reader.
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Article 3
The provisions of this law are excluded fram the
following categories:

1. Government employees or workers excluding those
whose status have not been defined in a cadre
issued by the proper Government authorities.

2. Persons employed on temporary basis for a period
of less than a nmonth except when it pertains to
industrial accidents.

3. Persms working in agriculture except those who
are permanently employed by agricultural establishments.

4. Domestic Service. Their status might be later
defined by the proper ministry.

Article 5

It is campletely forbidden to employ children
wder twelve years of age, irrespective of the nature of
the work required.

Chapter Three
Vocational Training and Employment of Wamen and Youth

Article 30

Considered as an apprentice is any person contracted
to work for an employer with the intention of learning
his profession.

Article 31

Any apprentice over sixteen years of age can conclude
his training contract and determine in it his training
period. The wage scale should be gradual in arder to
achieve in its final stages the minimum salary assigned
for the workers in the specific category he is being trained in.

Article 32

The minister respansible for Industrial or Cammercial
establishment specified by his decree that he finds it necessary
to train the Yemeni workers in the nature of their work and
can conpel those establishments to accept a number of workers
for training under skilled labourers.
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Article 33

The employer may break the contract with the
apprentice if he has proof of his lack of capability or
willingness to learn an assigned profession properly, the
trainee may also terminate his employment by giving the
otner party at least one week's notice of his desire to
cancel the contract.

Article 34

All conditions of the labour code apply to working
wamen without discrimination falling in the same category
without breaching the rules of the following articles.
Article 35

It is not permissible to have wamen work between
the hours 6 p.m. and 6 a.m. -

Article 36

It is not permissible tO engage wamen in jobs
injurious to the health or hard labour work cr others, these
being defined by decree of the minister concemed.
Article 37

A working woman can cbtain a matermnity leave
of 70 days, this being the period before and after delivery.
Therefore, it is not pemmissible to assign work to a working
wanan for 40 days following the delivery date.
Article 38

An amunt equivalent to 70 per cent of her wages
will be paid to the working waman for the matemnity leave
so granted.
Article 39

Every employer who employs a working woman or
more should post an site a copy of the Women Labour Code.

Article 40

Youths under fifteen should not be asked to work
between 6 p.m. and 6 a.m. nor should they be engaced in
effective wark for a pericd exceeding 6 hours a day.
Article 41

- It is not permissible to ask youths to do any
overtime work, irrespective of the circumstances.




- 203 -

Article 42
Every employer who employs a juvenile or more:

1. Should include in the labour register a copy
of the laws governing the employment of juveniles;

2. should post in a praminent position a schedule
of warking and rest hours for juveniles;

3. should submit to the Social Welfare and Labour
Authorities a list giving the name, nature of
work, and the date of employment for each juvenile.

Chapter Four
Individual Labour Contract

Article 54

The employer is recuested to grant each employee
who has been in his employment for ane year an amnual
leave of 21 days, and a cne month for employees (in
administrative jobs) with full pay. The worker cannot
decline fram taking his leave.

Article 55

Each worker is entitled to a ieave with rfull
pay an occasions and feasts as specified by a decree issued
by the head of the Social Welfare and Labour Authorities,
provided it does not exreed ten days per year.

Article 56

The employer has to keep a special record file
for each worker, specifying his name, profession or job,
age, address, date of employment, salary, bonusses, leave
entitlement and anything relat~d to his work.

Article 57

The worker will be granted ane camplete day of
rest each week. Shculd circumstances of work necessitate
his working an the weekly rest day ar during his leave
or on official occasions, the worker is entitled to extra

i

Article 58

Any worker who during a year proves his sickness
bypmsent:.ngasmkreport:ssmdbymedoctorcmcemed,
a pay equivalent to 80 per cent of his total
first 90 days, which will be decreased to
or the following 90 days. The employer will

any cdbligation to pay wages for days of sickness
these limits.

i
i

1
i

E
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Article 60

The employer should bear the expenses for the
recatriation of the worker or the employee to the place
where he was criginally engaged should the worker ar the
employee submit such a request under the following conditions:

a. If the employer terminates the services of the
worker or the employee for any of the reasons

stipulated in article (50).
b. n the expiration date of the contract.
c. If the worker or the employee terminates his
employment for any of the reasans reported in
article (52).
d. Upm temmination of the services of the worker or
the employee after campleting his paid sick
leave entitlement and is still sick.
Article 62

The employer has no right to terminate the services
of the worker ar the employee during their absence an paid
sick leave.
Article 63

The worker or the employee is entitled to a campensation
for the services stipulated in article (51) of this Law,
an the following conditions:

a. Upon termination of services of the worker or the

employee.
b. If a voman relinquishes her services for reasons
of marriace.
Minimm Scale of Wages
Article 84

1. The minimm scale for wages is the minimm salary
payable to the worker or employee as per decree
of the Wages Camittee for any trade or branch
thereof or profession or category of workers or

employees.
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4. The minimm scale of wages for juveniles, workers
and employees an probation and training is determined
an the basis of not less than ane third of the
agreed minimm wage of the same category.

Article 86

It is incumbent on the employers who are covered
by the decrees of the Wage Determination Committee to post
oan the fagade of their premises notices stating the minimm
salaries as decreed by the Wage Determination Committee and
to keep records of wages in accordance with the directions
issued by the Head of Social Welfare and Labour Authorities

Working Hours

Article 88

It is forbidden to engage a worker in effective
work for over 8 hours per day or 48 hours per week during
the whole mnths of the vear, except for the mmth of
Ramadan Al Mubarak, whereby the effective working hours
should not exxeed 6 hours in any ane day or 36 hours per
week. The effective working hours do not include times
devoted for prayer, rest and eating. It is possible to
increase the daily working hours to 9 hours in certain
categories of work or industries or jobs whereby the werker
does not work an continuous stretch such as, official
establishments, hotels, bars, restaurants and others.

It is possible to reduce the daily working hours for certain
categories of workers, or in same industries or in dangerous
and injurious works. The categories of workers, industries,
and the works referred to in this article wiil be determined
by a decree issued by the minister concemed based on the
suggestian of the Head of the establishment concerned.

Article 89

The daily working hours should include one or
more intervals not less than one hour to be allotted for
rest, prayer and eating. In factories where the work is
carried on continual night and day shifts, the Minister establishes
the system of rest intervals by decree.

Article 90

Friday is cnsidered as a weekly day of rest
fully paid. The employer, however, may after obtaining
the approval from the Labour Authorities, replace this day
by any other day provided the total working days per week
would not exceed 6 days and provided this will enable the
worker under any circumstances to«ttmdtomsrelz.g:.ous
cbligatins,
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'-J

The amplover may not be hound kv the »rovisions

of the three aforesaid articles under the following conditions:

a.

2rnual inventories, mrevaraticn of budcet, licuidation,
closure of accounts, oreraration for sale on reduced
orices, preparation for new seasons,provided the
muker of days recuired for such preparaticns will

not exceed thirty days per annum.

IS work is required to prevent the occurrence o=
a dangerous accicdent or rerair what has resulted
therefram or to avoid a sure loss in materials
liable for deterioration.

If extra work is intended to meet an unusual
pressure. In the two latter cases the Labour
Authorities sheculd be informed within 24 hours
to assess tie emercencv and the veriod
recuired to camplete the work, and obtain a
written aporoval thereto.

Feasts, seasons, other occasicns and seascnal
fluctuations which are determined bv decrse issued
bv the Minister. In anv of the aforementioned
conditions it is not permissible for the effective
working hours to exceed 1C hours ver dav.

Chapter Seven
Precautions and Medical Services

Article 92

Every emplover should take the necessary precautions

for the protection of workers and their safety against dangers
ard diseases arising from the nature of the work or the
ecuipments used. The emwplover should not charge the workers
or deduct fram their wages any amount to orovide this
orotaction.

Article 93

Every erployer should achere to the following rules:

The establishment should be kept in a hvgienic
cendition, clean and f£ree <rom unpleasant odours
which emanate from the drains cr frocm other sources.

The workshops in the establisiment should be aerated,
with enough space and roam for breathing, in
accordance with the norms and aycienic standards
decreed by the Minister, :
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c. To execute the necsessary zreventive measuras Sor
the safeguard of workers fram darmaces resulting
from any gas, dust or smoke or of any refuse that
Tay generate curing the work.

d. Light and heating of the establisiment during
working hours to be in a satisfactory condition.

e. Install water closets and toilets within easy
reach with an average of ane W.C. for every fifteen
versons or less and allocate separate .C.'s and
toilets for female workers should there ke any.

f. Adequate potable water should ke provided in
convenient places.

g. Provision of adequate water for the easv use of
workers,

Article 94

If the nature of the work exposes the worker to
body injury, poiscning or illness, then the Minister will
issue a decree with a view to requlating the safety of the
work and the means the employers should institute
for the safequard of the workers. The eployer or his
representative should explain o the worker uon his
engagement the dangers of his work and the orecautionary
measures which he should take.

Article S5

Every employer should take the necessary precauticns
against fire, the preparation of the technical means for its
extincrion and provide exits for escape which should be
kept in good condition for use at any tire,

Article 96

The employer should provide first aid facilities
for the workers in accordance with the Standards aprroved
by the Ministar jointly with the Minister of Heal%h.
Should the number of his workers exceed 30 in cne particular
location or one town, or a sector with a raven of 15 kilcameters,
then he should emoloy a nurse, well conversed with all first
aid means on full time tasis and should aproint a doctor
to attend to them in a location assicned for this purpose.
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I the rnurber of -orkers increases to cver cre hundred urder
the conditions stated above, the amclover weuld ave o
srovide the workers with the means of treatment witich may
recuire the assistance of specialists carable of surcical
crerations., Shculd the numkter of workers Le less than 30, th
amlover shculd tien zrovide a first aid bex, well kept,
containing bandages, medicines anc disinfectants as decreed
cv the Minister jointly with the Minister cf !ealth in order
o nrovide the workers with first aid assistarce.

Articie 97

Zverv employer should xeep a medical Zile Zor
each worker, containinc the respective Labcur Gffice
and the name of the docuur avpointed for the treattent ard the
the days fixed for the doctor's call to exarmine the
workers and attend to them whicihi should nct be less than
three visits per week.

Article 98

Everv emplover should keer a medical Zile for each
worker, ocontaining the results of che medical examiration
carried cut won his engacerent, details of his sickness,
the rhases of treatment, the period of his aktsence from work
and stating the kind of sickness whether normal,
orofessional or industrial accident. .

Article 29

very amwlover should provide his workers with
means of transvortation from their residence or from an agresd
upcn nool to the nlace of work and ensure their retwrn should
their residence not be served with the usual reqular reans
of transportation.

Chapter Eicht
Industrial Accidents

Article 103

In the case of an industrial accident cccurring
during work, the employer is under obligation to pay all medical
and treatment expenses, <ost of medicines, plus transport
charges of the injured to nospital or to the doctor, until
cplete recovery or confirmation of total disability or the
cmpletion of one vear from the date of injurv, whichever
cares first.,
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Should amy temporary or permanent disability or
deaths resuit from industrial accident, the amplover
hould pay the injured worker or his dependents the
campensation due. The estimation of the extent of the inmjury
and its confirmation should be pased on a doctor's certificate
issuec by the assicned medical camittee.

Ar-icle 105

It is conditional that the campensation should not
be less than the death copensation. In case of corplete
Gisability the corpensation will be calculated in the licnt
of its causes ané circumstances in accordance with this

chapter bv the assitned Cammittee for determining corpensations.
Article 106

If the injured worker is termporarily disabled,
e is entitled #c his full pav for the first oonth of his
absence and to 75 per cent of his pay until camplete
recovery cr until the expiry of one vear from the date of nis
disability wnichever comes first. Arnd if it is medically
confirmed that the terporary disability resulting from the
accident turns into a permanent disability, the campensation
will be paid to the injured in a2 lurp sum in accordance with
the rules of the following articles, and the emcloyer has no
right to deduct the amounts already raid by him to the injured
werker during his period of terporary disability.

Article 109

If the injury results in a partial permanent
disabilitv, the corpensation should be paid in accordance
with the report submitted by the Compensation
Camittee concernec.
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Forecast of Construction Demand to 1990
(in YR million at 1975/76 prices)

4000
TOTAL
CONSTRUCTION
3000
3
]
E
g 2000 HOUSING
(=]
z
<
-
[}
Q
|
|
i v
1
1000
PUBLIC WORKS
- QFFICES
/ EDUCATION
INDUSTRY
— HEALTH
) i

¥

|l 1 T i L
1977/8 78/9 79/80 81 8 8 84 85 88 87 88 8 90




-211 -

Annex. 2!

‘ission Prcoosal for the Establishment of a Construction

Industry Develomrent Unit ~ Indication of Possible

Responsibilities and Costs

Rasronsibilities

Camprehensive irmplementation and coordination of the

3

recamendaticns provosed by the issicn including:

Desicn and execution of the various vlans and orocrammes
needed to execute the recamendatians.

Establishing relations with the Ministry of Econaw,
the ITY and rrivate investors and industrialists

to promote and encourage indigenous production

of building materials and conponents.

Providing technical assistance in setting uwp the
Yemen Bureau of Cunstructicn Standards, initiating
practical buildirg research activities and a testing
ané insoection service.

Providing technical assistance in settinc up the
Vemen Consulting Bureau.

Providinc technical assistance to the MPW to improve
and develop contract documents ané conditions,
biddine procedures and classification procedures

for -+ atractors.

Preparation of comprehensive maintenance schecules
and initiation of suitable training courses.

Coordination with and assistance to the prooosed
Contractors’ hssociation.

Initiation and coordination ¢f cawrehensive measures
to support and develop an effective and self-reliant
local contracting industrv, nossibly including

a formal contractor swpvort institution.

Coordination with and assistance to the Association
cf Tnoineers.

Cooveration with the ‘ﬁnistr.r of :ducatlon in
develorine more carprehensive, relevant and

effactive education and trainino for ccnstructlon
nersonnel at all levels. '
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Covermment ané Sundéing/technical assistance
acercies.

cstablishment and Costs

1. Project director

An architect or an encineer with at least twentv
vears of experience in constructicn, the last five years
in construction management.

Duration 5 years {ts$ 5 x 1c0,000)
2. Proiect engineer, with at least 15 yvears of experience
in construction.

Duration 5 years (TsS 5 x €0,000)
3. raterial testinc engineer with at least 15 vears of
experience iIn raterial testing lakoratories.

Duration 1 year (CS$ 30,0C0)
4. Banking expert to nelp draw wp plans in establishing
the Contractors’ Settlement Bureau.

Curation 1 year (Us$ 3¢,000)
3. Construction ecuirment engineer with at least 15 vears

of experience 1n managing plant anc equipment facilities.

Duration 2 years (US$ 2 % 30,000)
6. Procurament officer with at least 15 vears of experience
in procurement, creferably in equipment procurement.

Duration 5 vears (Uss 5 x €0,000)
7. Accountant finance expert with at least 1T years

of axperience, no should ce Zamillar with the sractices
and orocedures of intermational organizations.

Duration 5 years (US$ 5 x 30,000)
8. Administrative officer with at least 10 vears of
experience.

Duration 5 years (UsS 3 % 25,2C0C)
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2. Short—-term experts:
Doration 12 man/month (Css 9C,000)

The Govermment should provide suitable office
space, office equipment, supporting staff anc transportation.

Cost of the PIU

Oxoert salaries and other benefits Uss 1,7€5,000
Office ecuipment ss 60,000

Total Uss 1,825,000
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THE NUBIAN VAULT

| 145443

|

The gecretry of this construction is
based on the Egyptian triangle AZC.

The curve is obtained by three campass
strokes placing the centres successively
ata, Cand AL, -

The building of the vault without using
any form is possible cartially because of
the achesion between bricks ané mortay,
partially because of the placement of

the layers of kricks leaning against a
supporting gable-wall. The process of
construction is shortlv as follows:

a) A gable~wall of such thickness that
provides sufficient stability is created.
The geametrical curve can be marked

on the gable-wall by usirg a piece

of string as a primitive compass.
tell-mixed clay mortar is plastered

along the curve as an urderlay for the
first lavers of bricks. Since the bricks
lean against the suprortinc wall, the first
layer will consist of only a few bricks:
b) Each of the following layers will

have a larger number of bricks unti the
tep of the curve is reached.

Normally, the span of this vault does
rarely exceed three~-four metres. FHowever,
the anticue architecture shows exarles
of much larger srans, for instance,

the Ctesiphon Palace in Irac where the

) ) span is 27 metres,
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Annex 22
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