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The following are excerpts from a report 
kindly made available to the AKAA by 
the Central Planning Organisation, 
Sana'a. It was written in 1981 and offers 
the most extensive appraisal of the con
struction sector in the Y AR. Mr Salah 
Shehata and Mr B. Kulkarni were instru
mental in assembling the data contained in 
the report. 

Description of the Construction 
Industry 

The Public Sector 

Prior to the 1962 revolution and during 
the civil war that extended up to 1970, all 
public sector construction was the direct 
responsibility of the Ministry of Public 
Works (MPW). Before 1962 the only 
paved road in the country was the one 
connecting Sana'a with Hodeidah. There 
was no electricity, water, sewerage or 
other municipal services, no schools 
(other than the traditional kuttab reli
gious schools for boys only), and no hos
pitals or health clinics. Thus the govern
ment was faced with the massive task of 
developing from scratch a national infra
structure and civil administration. It 
therefore invited a number of inter
national, bilateral, religious and humani
tarian organisations to assist in the socio
economic development of the country. 
The funds that became available for con
struction rapidly outpaced the limited re
sources of the technical and administra
tive staffs of the MPW. 

As a result of understandable concern for 
the achievement of physical results and 
frustration at the limited implementation 
capacity of the MPW, various ministries 
and public agencies became directly in
volved in designing and commissioning 
construction projects by establishing their 
own technical departments, engaging 
foreign consultants, supervising tendering 
procedures and generally managing pro
jects. Similarly, bilateral agencies began 
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carrying out many projects with a mini
mum of government involvement. With 
government encouragement, the Local 
Development Associations (LDAs) began 
grass roots development activities at the 
village and provincial level, constructing 
schools, water supply systems, health 
centres and feeder roads. 

The government established the Central 
Planning Organisation (CPO) in 1972 to 
create an efficient institutional arrange
ment for planning. In spite of the exper
ience gained from the first Three-Year 
Development Plan (1973-1976) and the 
much improved Five-Year Plan (1976/ 
77-1980/81), planning and implementa
tion capacity in the YAR remain severely 
limited. Construction activities in both 
the public sector and the parallel semi
official sector lack co-ordination and cla
rity in overall organisation. The efforts of 
the small Yemeni and foreign staff of the 
CPO during the short time since its in
ception are commendable. But the con
tinuing deficiency in dependable basic 
statistics (which is only now gradually 
being ameliorated) make planning and 
forecasting difficult. 

Following the revolution, and especially 
since the national conciliation in 1970, 
governmental institutions have been ex
panded and modern administrative proce
dures have been progressively intro
duced. The first development programme 
and the subsequent Five-Year Plan were 
significant improvements over the situ
ation that existed before. However, being 
so very recent and alien to the traditions 
of the people, co-ordinated national plan
ning will require time and persistent 
efforts on the part of the government to 
be accepted as a rational framework for 
overall development. 

The following public sector organisations 
have been identified as being directly in
volved in the construction industry: 

Central Planning Organisation (CPO): In
strumental in allocating foreign and local 
financial resources; also acts as the 
government's executing agency for cer
tain construction projects. 

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

Ministry of Economy: Construction of in
dustrial estates; licensing of industrial 
projects including those for the produc
tion of building materials; encourages 
housing development through the Hous
ing Credit Bank (HCB). 

Ministry of Power and Water: Construc
tion of national grid and city power sup
ply networks and the water supply and 
sewerage systems in the major cities of 
Sana'a, Hodeidah, Ta'izz, Ibb and Dha
mar, through the Yemen General Electri
city Corporation (YGEC) and the 
National Water Supply and Sewerage 
Authority (NWSA). 

Ministry of Municipalities and Housing: 
Municipal development schemes and, 
more recently, low-cost housing. 

Ministry of Religious Endowments 
(WAKF): Investments of religious en
dowments in construction of housing, 
office buildings and commercial centres. 

Ministry of Health: Construction ofhospi
tals, health centres, infirmaries and re
lated buildings. 

Ministry of Social Affairs and Labour: 
Construction of youth centres, stadiums, 
security posts and related buildings. 

Ministry of the Interior: Construction of 
office buildings, police stations, security 
posts and related buildings. 

Ministry of Communications: Construc
tion of radio and TV stations, telephone 
exchanges, and cable and wireless links. 

Because the procedure followed in imple
menting projects varies from ministry to 
ministry and from year to year, compari
son and analysis are virtually impossible. 
Depending on the source of funds
national, bilateral, international or any 
combination of them - or the comple
xity of a project, the design, tendering 



and supervision of construction may be 
entrusted to foreign consultants, the 
MPW, a specific ministry's technical de
partment, or to a government or national 
organisation or authority. 

A special element that further affects 
public sector construction activities in the 
Y AR is the direct involvement of foreign 
agencies. Because of the vast need for 
basic services and the lack of sufficient 
government personnel to administer 
available assistance funds, it has been 
found necessary to authorise some bilat
eral and joint agencies (e.g. Saudi Ara
bia, the United Arab Emirates, Iraq, and 
the Arab Fund) to operate directly with a 
minimum of YAR Government super
vision or control. Some agencies have 
their own offices in the Y AR that direct-
1y finance, plan, tender and manage the 
construction of schools, health centres, 
mosques, highways, water supplies and 
general development projects. The con
tribution of these agencies to the im
provement of the living conditions of the 
rural poor has been substantial, both as a 
.source of employment during construc
tion and subsequently in the form of im
proved public services. As the country's 
development needs become better de
fined, it will be necessary to regulate the 
activities of these agencies in order to 
maximise the benefits of their contribu
tions. 

The Ministry of Public Works 

The MPW remains the central govern
ment's main executive branch responsible 
for public works. It is effectively the 
parent ministry responsible for control
ling 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 
minister who is also the chairman of the 
HA. In 1973, the National Water and 
Sewerage Authority (NWSA) evolved 
from a WHO/UNDP project for pre-
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investment studies, for which the MPW 
was the government co-ordinating 
agency. NWSA was later made respon
sible to the Ministry of Municipalities and 
more recently to the newly formed Minis
try of Electricity, Water and Sewerage. 
Functions of the present Ministry of 
Municipalities and Housing were also ori
ginally fulfilled by the MPW. The MPW 
continues to be the focal point for 
government planning and decision
making in technical matters. 

The Ministry of Public Works Technical 
Department 

The MPW Technical Department is res
ponsible for the design of building pro
jects undertaken by the MPW and 
various other government ministries and 
departments. Design documents are 
limited in most cases to major architec
tural drawings and drawings of reinforced 
concrete works. Electrical, sanitary, car
pentry and finishing works are merely de
scribed in written notes in the contract 
documents, and no detailed drawings are 
available. In December 1980, its technical 
staff consisted of 13 engineers, two techni
cal assistants and one engineering assist
ant, all except one of whom were Yeme
nis. Despite its limited staff the number 
of buildings designed by this department is 
substantial. 

In addition to design, the Technical De
partment is responsible for the prepara
tion of tender documents, the evaluation 
of tenders, the execution of contracts, 
supervision of construction, and certifica
tion of contractors' invoices for interim 
and final payments. It is not surprising, 
therefore, that the Department has had 
to be somewhat ruthless in defining and 
limiting its priorities, with the result that 
• work is limIted to buildings only; 
• contract and working drawings are 

limited to a bare minimum; 
• a uniform, but inadequate and seriously 

outdated, set of tender documents is 
applied to all contracts; 

• technical specifications are general and 
no variations are introduced to suit spe
cific needs; 

• bidders are required to make their own 
quantity take-offs from the limited 
drawings and take full responsibility for 
them, i.e., bid a lump sum (unit 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. 

The number of staff and facilities ac
corded 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 leads to general cri
ticism of performance, understandable 
but often unfair. Another adverse result 
is the dispersion of resources as other 
ministries and governmental or semi
public bodies establish their own techni
cal departments or engage foreign consul
tants. 

It was concluded that a basic reorganisa
tion of the Technical Department of the 
MPW is called for and recommended that 
the present Technical Department be de
veloped into a general public sector con
sulting authority. Its services. should be 
available to all ministries and public 
bodies on a fee basis, i.e., either a fixed 
percentage of project cost or as a nego
tiated sum, and it should be authorised to 
recruit staff to suit its anticipated work 
load. The central government should 
bear a proportion of the ovenill expenses 
in compensation for general national
level planning and consultancy services, 
research work, and feasibility studies, for 
which a specific fee cannot be negotiated. 
The technical officers now emerging in 
other departments 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 the storage and exchange of ex-



38 

perience and information on a national 
level. In addition to the activities of the 
present Technical Department, the new 
authority might gradually evolve to take 
over the job of providing technical input 
to other relevant government services, 
e.g. co-ordinated city planning, housing 
for lower and middle-income groups, 
rural water supply projects and public 
health projects. 

Foreign Contractors and Joint Ventures 

Foreign contractors only started to move 
into the YAR during the 1970s, and their 
operations are generally limited to the 
larger public sector projects. However, 
Chinese workers have sometimes under
taken 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 works 
for the private sector. 

Most of the foreign contractors working 
in the Y AR operate on a project-by-pro
ject basis, and their operations are 
directed either from the head office in 
their home country or from a branch 
office elsewhere in the region. Projects 
are usually managed and supervised by 
expatriate personnel, and equipment and 
construction materials are often pur
chased directly by their head office 
abroad. Apart from the Chinese work
forces, who have successfully employed 
labour-intensive techniques, most foreign 
contractors use modern construction tech
niques and sophisticated construction 
equipment, and rely heavily on imported 
building materials and components. 

There are currently about 15 foreign con
tractors active in the Y AR, mainly from 
Europe and the Middle East. However, 
Korean contractors have recently been 
successful in obtaining some major con
tracts including the completion of the 
large new Central Bank building in 
Sana'a. Although the quality and speed 
of construction achieved by foreign con
tractors is usually acceptable, it appears 
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that bids are sometimes excessively high 
(even bearing in mind the high cost of 
labour and other resources in the YAR), 
and that insufficient attention is given to 
the transfer of skills to local people at all 
levels. Some companies retain local 
Yemeni agents, but these individuals are 
usually general merchants who lack tech
nical expertise, and their managerial role 
is limited to contacting clients and seek
ing invitations to tender. Although some 
Yemeni citizens have obtained useful on
the-job training in craft skills and as plant 
operators, it would be preferable if 
foreign contractors are required to make 
a formal commitment to the transfer of 
skills as a contribution to a general 
apprenticeship scheme. 

The activities and approach of the Chi
nese work-forces differ markedly from 
those of the foreign companies, but they 
can also be viewed as "foreign contrac
tors", since they are now bidding in com
petition with the private sector for gene
ral building, public housing, and public 
works contracts. They have been remark
ably successful in competition, largely be
cause their bids are low, they complete 
their work on schedule, and the quality is 
acceptable. 

The People'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 constituted a major 
challenge. The work was completed, 
using labour-intensive techniques, in 
1962, and is still rightly admired as a re
markable engineering achievement. The 
Chinese have continued to contribute to 
the highway programme, including the 
major link from Sana'a to Sa' ada and a 
road from Amran to Hajjah, which is 
now being extended to the coast road. As 
a result of their favourable record, the 
Chinese work-forces are now being in
vited to bid for a variety of projects in 
competition with other foreign and local 
contractors. 

The Chinese work-forces appear to be 
highly motivated to complete projects on 

schedule and to acceptable quality stan
dards. This is true in spite of the fact that 
they pay much lower wages to their 
nationals than the YR 70-80 per day de
manded by Yemenis. However, it is clear 
that their bids do not realistically reflect 
their overall cost structure. Chinese 
work-forces normally receive two sal
aries, 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 contribute to 
social security benefits. Furthermore, 
they have very little time off. The Chi
nese work-forces include no counterpart 
Yemeni nationals. This is unfortunate as 
the latter could gain much from the 
transfer of skills available within the Chi
nese work-forces, which are undoubtedly 
of a high calibre. 

The largest and most active joint venture 
construction 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 university build
ings, offices, factories and residential 
buildings. It should be understood that 
the joint ventures operating currently in 
the Y AR, although they serve a purpose, 
are not of the conventional kind where 
two or more companies join forces, each 
contributing technology, equipment and 
financing. The predominant technical and 
managerial contribution is made by the 
foreign partner, while the Yemeni part
ner has the necessary funds and credit to 
qualify as a bidder on public and private 
sector projects. Thus the actual transfer 
of technology and managerial skills is 
limited. 

There are few local contractors with suffi
cient financial, managerial and technical 
resources to compete currently with 
foreign contractors on large or technolo
gically complex projects. These resources 
can only be improved and augmented 
gradually; therefore the alternative strate
gies available are (1) to set up a national 
construction company to compete for 
large projects' or (2) to accept that there 
will be a continuing need to rely on 



foreign companies (hopefully diminishing 
as local firms increase their capacity), at 
the same time taking measures to en
courage these firms to offer reasonable 
prices and contribute to the general 
national development. Since the idea of 
forming a national construction company 
has not been accepted by the govern
ment, the following measures were re
commended to encourage better service 
from foreign firms by: 

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, re
ducing the number of alterations due to 
changes in requirements, expediting deci
sions on queries and variations, allowing 
price adjustments based upon an agreed 
index of construction costs, facilitating 
the issuance of tax exemptions, visas and 
work permits and ensuring that contract 
payments against interim and final certifi
cates are made promptly in accordance 
with the conditions of contract. 

2) Requiring that foreign contractors 
contribute directly to the development 
process through counterpart and appren
ticeship training schemes. Joint ventures 
might also receive direct encouragement, 
provided that they instituted formal pro
cedures for the transfer of technical, 
managerial and commercial skills. 

Local Contractors 

The Y AR is a country with a rich and 
unique building heritage, which is re
flected in the technical skills of local 
building contractors who specialise in tra
ditional technologies using stone, burnt 
clay bricks, mud bricks and gypsum. 
Before 1962 these traditional technologies 
predominated, and local contractors en
joyed a monopoly in a steady but limited 
market. At that time there were no 
foreign contractors working in the Y AR 
apart from the Chinese work-force. 
During the succeeding eight years of civil 
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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, Ta'izz and 
Hodeidah. The traditional builders exper
ienced a diminution of demand, ran 
down their limited stocks of tools and 
equipment, and allowed their labour 
forces to become dispersed. They were 
thus ill-prepared to compete for the many 
new development projects that became 
available in the drive to modernise the 
country in the early 1970s. 

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 them
selves unable to complete work to a fixed 
cost within a limited contract period. 
Many projects fell seriously behind sche
dule and were withdrawn from local firms 
and re-awarded to foreign contractors. 
With a great deal of development acti
vity, little attention was given to the 
needs of local contractors, particularly in 
respect to upgrading their capacity and 
competitiveness, and many left the con
tracting industry to engage in more re
warding forms of commercial activity. 
Those local contractors who managed to 
stay active have often either employed 
foreign experts to work for them or deli
berately limited themselves to small and 
simple projects, which they can manage 
successfully. 

One problem in particular is that many of 
the so-called skilled workers in the con
struction industry in the Y AR perform 
below internationally accepted levels of 
quality and productivity. Plumbers, car
penters, electricians and plasterers are 
generally inadequate due to poor train
ing. 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. 

There are some local companies that 
show considerable promise and would 
need only limited assistance to become, 
in due course, fully competitive with 
foreign contractors on all but the largest 
and most complex building projects. 
These firms are usually managed by an 
engineer or at least by a manager with 
substantial practical technical experience, 
and have a full range of equipment, ex
perienced supervisors and skilled labour. 
Although there are a number of capable 
local building contractors, the picture in 
civil engineering, road construction and 
general public works is less happy. Even 
with outside assistance, a 5-10 year time 
scale would be realistic for the develop
ment of fully capable local firms in these 
more specialised and technically demand
ing areas. 

Forty-one local contractors were inter
viewed in order to obtain a general pic
ture of typical resources, capacities and 
problems. The annual work load of these 
contractors ranged from YR 2 million to 
YR 40 million, and the largest among 
them employed up to 1,000 people 
(mostly casual labour). The main difficul
ties perceived by these firms were as 
follows: 

1) Bid docume"nts prepared by the MPW 
and some aid agencies are not complete. 
Mechanical and electrical drawings and 
specifications are inadequate, and fully 
detailed bills of quantities are seldom 
available. In addition, the conditions of 
contract are frequently ambiguous and 
difficult to understand. Most bid docu
ments are prepared in English, which 
creates a language problem. Also, time 
periods for studying the contract docu
ments are often so short that the contrac
tor is unable to prepare a fully detailed 
estimate. 

2) Most of the materials used in con
struction are imported varying from 65 
per cent to 80 per cent not including pre
fabricated construction), which creates 
additional difficulties for local firms in 
ordering and purchasing with adequate 
lead time. Handling and clearance in the 
ports is a further source of delay and dif-
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ficulty. Custom duties for imported build
ing materials are high, ranging from 30 
per cent to 70 per cent. These bear parti
cularly heavily on the local contractors, 
who are unable to demand remittance of 
tax on the contracts they undertake. 

3) Transportation between the port of 
Hodeidah and other cities is very costly. 
For example, the hire of a 6-ton truck 
from Hodeidah to Sana'a costs almost 
YR 2,000. This can and does lead to 
enormous cost increases, stemming 
directly from transportation expenses. 
For example, these increases were esti
mated in 1976 to be 10 per cent for trans
port 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 
somewhat lower costs at the final destina
tion. 

The operational cost of vehicles, plant 
and equipment is high due to the moun
tainous terrain, high wage rates for 
mechanics, drivers and operators, and de
lays in the delivery of spare parts. 

5) Payments to contractors are often de
layed for 2 to 4 months after they have 
been certified, due to prolonged process
ing 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 Minis
try of Finance before it can be honoured. 
These cumbersome procedures result in 
excessive calls upon a contractor's liquid 
reserves to fund work in progress and 
encourage contractors to restrict the com
mitment of resources to their sites, result
ing eventually in delays to the construc
tion schedule and additional overheads 
for the contractor. 

6) Commercial banks rarely offer full 
lending and guarantee facilities to local 
contractors, and letters of guarantee, per
formance bonds and loans have to be 
fully covered by liquid reserves in a bank 
account or with full collateral backed by 
land or property. 
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7) One of the most crucial problems 
facing local contractors is a lack of effec
tive management skills, particularly in the 
areas of estimating, costing, programming 
and general contract administration. 
Many of the contractors interviewed ex
pressed a readiness to take advantage of 
technical assistance for construction 
management training if this were made 
available. 

8) Skilled manpower is in short supply at 
all levels, ranging from engineers to tech
nicians to supervisors, foremen and 
craftsmen. Site supervision is often in
effective, so that work is of barely 
acceptable quality and productivity levels 
are poor. Transporting skilled labour 
from Sana'a to construction sites in 
Sa'ada, Hajja or Beida, can add about 30 
per cent to the cost of labour. 

9) Since clients (especially government 
and aid agencies) are aware of the inex
perience of Yemeni contractors and their 
low levels of supervisory skill and capital, 
they are understandably reluctant to 
award sizeable construction projects to 
them. This reluctance, coupled with the 
competition from foreign contractors, 
makes it very difficult for local firms to 
secure a stable work load and gain the 
experience they need to gradually im
prove their levels of performance. 

There is an urgent need to improve the 
levels of efficiency and performance of 
local contractors, not only to moderate 
the escalation in housing and infra-struc
ture costs but also in view of the substan
tial proportionate share of costs attribu
table to construction activities in invest
ment and development programmes 
affecting other sectors of the economy. In 
order to upgrade the capacity and stan
dards of performance of local contrac
tors, attention must be paid to the fol
lowing: 

1) Provision of a reasonably continuous 
work load, so that it becomes worth 
while for the contractor to invest in phy
sical resources and build up his technical 
and managerial skills. 

2) Financial assistance, at least to the 
extent of ensuring that the client makes 
payments promptly on certified work in 
accordance with the terms and conditions 
of the contract. 

3) Deliberate risk reduction by simpli
fied or less rigorous contract conditions, 
or by making available materials or spe
cialised plant and equipment to the con
tractor so that he can devote more atten
tion to the physical planning and organi
sation of work on the site. 

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

Consultants 

Most of the design and supervision work 
on major projects is carried out by 
foreign consultants who are registered 
with the CPO and selected on the basis 
of technical evaluation (sometimes re
stricted in the case of bilaterally-funded 
projects). Fees are discussed, and if with
in range then negotiations for contract 
are entered into. Some of these firms 
have permanent offices or representation 
in the YAR, but others only establish a 
presence when working on a particular 
project. There are a few Yemeni engi
neers and architects in private practice, 
but they mostly concentrate on simple 
building projects for private clients. 
There is a definite need for an improved 
local source of technical consultancy 
expertise to assist the government in 
planning and decision-making, and to 
regulate the activities of foreign consul
tants and ensure that their design and 
supervision procedures are fully appro
priate to general strategies for national 
development as well as to provide effi
cient solutions on individual projects. 

The government is aware that, in spite of 
the rise in the number of Yemeni gra
duate engineers and architects, the need 
for the services of foreign consultant 



firms and individuals will inevitably per
sist for some years to come. This, how
ever, is no reason for neglecting to pro
vide opportunities for local engineers to 
gain experience from such consultants so 
that they will be able, in turn, to make 
their own increasing contribution to the 
achievement of the nation's development 
objectives. The government should re
quire its consultants to make a more con
scious effort to provide positive work 
experience and training for local engi
neers and architects, so that the status 
and contribution of the profession be
comes steadily more relevant to local 
needs. 

Evolution of Construction Costs 

Construction costs have risen steeply in 
recent years. The MPW has made initial 
calculations for the establishment of a 
"Building Cost Index", with weights as
signed 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 shows an escalation in costs of 
over 30 per cent between April 1979 and 
April 1980 (Table 1). According to 
various agencies including the MPW, the 
increase was about 23-25 per cent be
tween April 1980 and April 1981. 

Architectural Style 

The rich style of architecture in the YAR 
is currently in transition, reflecting the 
introduction of new materials to supple
ment and modify traditional materials 
and methods. Hand-dressed stone is still 
the most common material on the pla
teau, but mechanical methods of quarry
ing and cutting are gradually being intro
duced because of the current high cost of 
labour. Traditionally, bricks are still 
made by hand, but mechanised brick 
factories using the latest automatic firing 
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Table 1 MPW Building Cost Index (Base = April 1979) 

No. Item Weight Cost 
April '79 

(1) (2) (3) (4) 

Stone 0.12 650 
2 Bricks/blocks 0.Q3 300 
3 Aggregate 0.05 260 
4 Sand 0.06 250 
5 Cement 0.13 640 
6 M. Steel Rods 0.Q7 3,500 
7 Timber 0.11 1,425 
8 Tiles 0.01 180 
9 Skilled Labour 0.28 200 
10 Unskilled Labour 0.Q9 60 

0.95 

Hajjah. Stone details in the interior courtyard of 
the old Imam's Palace. 

Photo: C. LittleiAga Khan Awards. 

Cost Per cent Weighted 
April '80 increase percentage 

(decrease) 

(5) (6) (7) 

(5)-(4)XI00 (6)x(3) 
(4) 

1,300 100.00 12.00 
340 13.33 00.40 
300 15.38 00.77 
280 12.00 00.72 
798 24.69 03.21 

2,940 ( 16.00) (01.12) 
2,131 49.54 05.45 

240 33.33 00.33 
240 20.00 05.60 

80 33.33 03.00 

30.36 

and handling equipment are beginning to 
offer competitive products. Reinforced 
concrete is now widely used as a structu
ral frame, but it is often in stone to simu
late the traditional style. Structural steel 
is hardly ever used, apart from certain 
workshops and commercial buildings. 

In parts of Sana'a, Hodeidah and Ta'izz, 
the expanded use of concrete blocks, 
which are relatively cheap to produce, 
has resulted in a departure from the tradi
tional Yemeni architectural style. Such 
departures should be discouraged. Before 
issuing building permits, the municipal 
authorities should ascertain minimum ad
herence to traditional architectural forms. 

Some of the features of architectural 
design in the Y AR are as follows: 

Mass: Massive stone walls, usually about 
50 cm thick, have the merit of heat insu
lation and storage. In the mountainous 
areas, the temperature drops sharply 
during the night, and the heat stored in 
the walls during the day is gradually 
radiated into the rooms. Thus massive 
wall construction offers an advantage 
over modern skeletal construction, 
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Sana'a region. Contemporary masonry construction often follows traditional techniques. 

Photo: C. LittlelAga Khan Awards. 

Al-Hajara. 

Photo: C. LittlelAga Khan A wards. 



namely a comfortable indoor climate 
during both day and night without any 
need for artificial heating or cooling. 
Even when reinforced concrete frame 
structures are employed, it is preferable 
to employ massive stone cladding to pro
vide thermal insulation. The high initial 
cost of natural stone is often out-weighed 
by a long-term saving of fuel and a com
fortable 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 from the 
general appearance. 

Surface: The external surface of tradi
tional buildings is flat, reflecting the 
structural nature of the wall and the lack 
of materials strong enough in tension to 
form cantilevers. Elevations often vary 
from floor to floor, because stone is used 
to give strength to walls in the lower 
storeys with several storeys of brick 
above. Windows are often large on the 
upper floors and may be surrounded with 
intricate plaster decorations. In contradis
tinction to the prevailing trend in west-
ern architecture, purely decorative fea
tures are still very popular among both 
architects and clients in the Y AR. There
fore, individual buildings vary and pre
sent more subtle and less rigidly geo
metrical outlines than are common in 
contemporary architecture elsewhere. 

Volume: The overall form of the building 
enclosed by the external surfaces is sel
dom 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 rectilinear forms. 
Unless this technique is followed in design
ing modern buildings, the latter tend 
to dwarf the surrounding traditional 
structures. Another feature is the strong 
vertical emphasis in the massing of tradi
tional buildings. 
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Symmetry: The most obvious feature of 
both traditional and modern Yemeni 
architecture is the use of arched openings 
rather than rectangular ones, leading to 
greater symmetry. These arched openings 
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 
emphasised 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 one with a 
pair of similar openings. 

General Townscape: A feature of the 
typical Yemeni townscape is the strong 
vertical emphasis, resulting from the pre
ference for expansion of dwelling units by 
adding storeys rather than extending con
struction at ground level. As in most 
Arab countries, owners prefer to protect 
and define their plots with high solid 
screen walls. The older parts of Sana'a 
and other cities present a unique and 
highly attractive appearance, with richly 
ornamented stone and brick buildings 
usually 6 to 8 storeys, with some as high 
as 10 storeys. In addition to height, an
other characteristic of Yemeni construc
tion is the rectangular plan shape of the 
buildings and their clear-cut cubic form. 
This is caused by the lack of central 
internal courtyard, and by the custom of 
extending buildings upwards. Thus, flat 
roofs are characteristic and dome roofs 
are usually seen only on mosques. 

The preservation of the traditional build
ing, even when using new technology, is 
of prime importance. In keeping with tra
dition, vertical lines and large, massive 
rectangular architecture appear appro
priate 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 ornaments can also give archi
tectural character to modern public build
ings, although direct copies are neither 
necessary nor desirable. Large new build
ings need not be obtrusive; the Central 
Bank building is good example of a new 

structure which provides an acceptable 
addition to the townscape of Sana'a. 

Building Design 

The traditional and contemporary designs 
that are generally current in the Y AR 
have the following main features: 

Foundations: As the load-bearing capa
city of local soil is, in general, good, the 
traditional foundation system based on 
basalt or river boulder footings and con
crete floor slabs is considered to be 
appropriate and economical. However, 
foundations appear sometimes to be un
necessarily deep, and might be reduced if 
soil investigations were undertaken to 
determine bearing capacity. The sketch on 
the next page shows a typical section of 
foundation, wall and ground floor. 

Structural Systems: Traditionally, load
bearing walls are of natural stone or 
brick and attest to the high (but at pre
sent expensive) skills of Yemeni stone 
cutters and masons. These walls permit 
intermediate floors and roofs to span 
about 3 m. Floors are usually of timber 
beams with traverse branches covered 
with mud andlor tiles. Newer buildings 
have reinforced concrete slab floors. 
Contemporary buildings in the Hodeidah 
area are commonly of reinforced concrete 
frame construction with hollow concrete 
block walls. Reinforced concrete is, how
ever, of less reliable quality than stone. 
Cement and reinforced steel are mostly 
imported, and the execution is often of 
poor quality for such reasons as lack of 
training, poor shuttering timber, inferior 
aggregates, polluted water, inadequate 
compaction and poorly maintai'ned con
crete mixers. Except on large projects, 
concrete quality is rarely inspected by a 
qualified technician or engineer, and faci
lities for concrete testing are not avail
able. 

Wall Finishes: Walls of natural stone or 
fair-faced brickwork do not need external 
finish and do not require maintenance. 
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Typical section of foundation, wall and ground floor. 

Walls of hollow block, on the other 
hand, are generally plastered and require 
regular maintenance. The internal face of 
stone walls is quite rough as the stones 
are generally uncut; it is normally fin
ished with a thin layer of gypsum plaster 
which covers the irregularities. This sur
face requires maintenance and repair, and 
a more resistant finish would be desir
able. 

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 
modern buildings may us~ 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 work
manship and bad maintenance. Despite 
their need for regular maintenance, the 
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Traditional flat roof construction. 

traditional heavy roofs provide good ther
mal conditions. They reflect 60 to 80 per 
cent of solar radiation if plastered with 
lime. In principle, the ideal roof for 
Y AR would be a heavy, sloping, water
proof construction employing local mate
rials, which suggests that dome and vault 
construction could be an alternative 
form. However, the dome and vault is 
contrary to tradition, which sees the flat 
roof used as a working area, and it does 
not allow for vertical expansion. 

Modern Design: Some modern techniques 
such as pre-cast concrete panels, prefabri
cated elements and concrete tunnel form 
system, have already been introduced in 
the Y AR. There is potential for addi
tional use of modern systems of construc
tion, particularly in projects where time 
is of the essence. The following five sys
tems could have merit in certain specia
lised applications: cast in situ concrete, 
prefabricated systems using light ele
ments, prefabricated panel systems, light
weight concrete systems (such as tong), 
and tunnel form systems. A brief evalu
ation of the five approaches is given in 
Table 2. A specific evaluation based 

upon comparative cost estimates would 
have to be made in the case of any parti
cular proposed project. 

Climatic Design: One aspect of design 
which has been accorded insufficient 
attention in the YAR is that of the need 
to adapt designs, technologies and loca
tions to suit local climatic conditions. 
With assistance from UNDP Project 
YEMI73/006, MPW has issued a docu
ment "Climatic Design in Yemen" , which 
contains design recommendations for the 
four main climatic regions: the Tihama, 
Midlands, Highlands and Eastern Desert. 
The document also includes the Mahoney 
tables for the main cities and diagrams 
displaying the variations of the solar 
azimuth and altitude and charts with ver
tical 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 in
creased degree of comfort for the occu
pants without the need for artificial 
heating or cooling. Any future building 
code should take full account of these 
practical recommendations for proper 
climatic design. 
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Table 2 Comparative Merits of Modern Designs 

System Investment Cost Production Time Level of Technology 

Cast in situ concrete. Comparatively low; mixing plant, 
mobile cranes, mixer trucks, (ca. 
US$l million). 

Prompt start up, but rate of 
production limited by plant 
capacity. 

Well-understood, but requires 
skilled labour. 

Prefabricated, using light 
elements. 

Mixing plant, casting yard, mobile 
cranes, trucks. 

Prompt start up and rapid 
production. 

Relatively simple, but 
capital-intensive. 

(ca. US$3 million). 

Prefabricated panels. Specialised factory, lifting and 
transport equipment. 

Start up 1 to 2 years after 
commencing factory construction. 

Capital-intensive, both in 
production and erection. 

(ca. US$6million). 

Lightweight concrete (blocks and 
panels). 

Ca. US$20 million for factory 
producing 300 m3 per day. 

Start up about 2 years after 
commencing factory construction. 

Capital-intensive, both in 
production and erection. 

Tunnel form. Comparatively low. Forms plus 
equipment for cast in situ 
construction. 

Very rapid if site management is 
competent. 

Capital-intensive. 

Construction Technologies 

In the urban areas construction is often 
carried out using modern techniques. The 
relatively high wages and reduced pro
ductivity in recent years have led contrac
tors to make investments in labour-saving 
plant and machinery. 

Quarries: The large quarries that produce 
300 or more cubic metres of aggregate 
per day are equipped with modern plant 
such as track-mounted pneumatic drills, 
Caterpillar D-8 bulldozers and 977 
loaders. This equipment is normally 
operated by Yemeni labour, although 
maintenance and repairs are sometimes 
the responsibility of expatriates. In the 
small quarries producing 50 cubic metres 
per day or less, the technology level 
depends upon the equipment available, 
but is generally more labour-intensive. 

Excavation, Earth Movement and Trench
ing: The major construction companies in 
the Y AR are well supplied with the best 
available heavy equipment. Most of this 
is less than five years old and dates from 
the period 1974-75 when foreign contrac-

tors started to compete seriously for 
major projects. Some of the larger local 
contractors are prepared to hire out sur
plus plant when it is not needed on their 
own jobs. In the rural areas there is still 
considerable hand labour used for 
grading and drainage projects in the vil
lages. When these projects are too exten
sive for the villagers to implement on a 
self-help basis, the LDA is often able to 
obtain heavy equipment. In the public 
sector, the Highway Authority (which it
self operates the Komatsu agency) is 
well-equipped for road construction, and 
is also able to supply equipment for local 
development projects. There is no sub
stantiallocal assembly or parts manufac
turing industry, and it is unlikely that 
there will be a sufficient market for this 
in the foreseeable future. 

Reinforced Concrete: The major construc
tion companies engaged in projects re
quiring a large volume of concrete gene
rally erect on-site automatic 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 50 cubic metres 

or more of concrete per hour. The 
cement is delivered in 20-ton bulk trans
porters, thereby reducing the unit cost of 
cement by at least 10 per cent compared to 
the bagged product. These plants usually 
produce quality concrete of the bearing 
strength specified, and testing facilities are 
available on large project. 

There are also independent transit mix 
concrete companies in Sana' a and Hodei
dah. These companies have large batch
ing 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 
acceptability among the medium and 
small size contractors. The Sana'a Ready 
Mix Concrete Company is capable of 
mixing and delivering 500 m3 of concrete 
per eight hour day, but to date has deve
loped a market of only about 200 m3 per 
day. In areas such as Sana'a where 
labour is in short supply and wages high, 
the attractions of ready-mix concrete are 
likely to lead to an increasing market 
penetration. 
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On smaller sites concrete is still mixed in 
1j4 m3 drum mixers with batching by 
volume. Quality concrete of specified 
strength can be produced by this method pro
vided that the operation is properly super
vised. In some of the more remote areas, 
concrete is still mixed by hand. The deve
lopment of the methods and procedures 
for the placing and compaction of con
crete has progressed in step with the pro
gress achieved in concrete production. 
The large companies engaged in the con
struction of high-rise buildings employ 
tower cranes with skips for lifting and 
placing concrete or, if working on high
volume low-rise structures, hydraulic 
mobile cranes. The medium-size contrac
tors generally confine their projects to 
three to four-storey structures and hire 
mobile cranes for placing concrete and 
lifting heavy loads. The small contractors 
are usually involved in residential or one 
to two-storey commercial buildings and 
often have electric hoists for placing con-
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crete and raising materials. In the rural 
areas where structures are seldom more 
than one storey the concrete is usually 
placed by hand. Both large and small 
contractors generally have mechanical 
vibrators for compacting the placed con
crete, and the quality of work is broadly 
acceptable. 

All reinforcing steel is currently im
ported, although plans for a small rolling 
mill are under consideration in the Y AR. 
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 provided that 
quality control procedures are adequate. 
As an illustration of pot~ntial savings, 
approximately 40 per cent less high ten
sile steel is required to obtain the same 
structural capacity as concrete reinforced 
with mild steel, and reduced labour and 
shipping costs can also be offset against 
the higher unit cost. Most contractors set 

up a reinforcement fabrication yard on 
the site, as there are no specialist steel 
stock-holders who will cut, bend, fabri
cate 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. 

Masonry and Plastering: Due to the 
shortage of skilled masons and generally 
low productivity, most major projects 
have eliminated stone as a load-bearing 
material, although it remains popular as a 
facing to reinforced concrete frame struc
tures. On a few of the new projects there 
is a limited amount of brick used for 
architectural effect. The exterior walls of 
high-income housing are usually con
structed in stone masonry, and this work 
is executed with great skill by local 
masons. The architectural appearance of 
houses is most appealing, but the cost of 
labour and material is high and only 
well-to-do clients can afford mass stone 
masonry. Thus projects which would 
appreciably reduce the cost of stone cut
ting and preparation would be generally 
welcomed. On major projects plastering 
is occasionally sub-contracted to local 
firms. Some of the local plasterers are 
highly skilled, but their levels of produc
tivity 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. 

Sana'a region. Concrete construction being used/or low-rise housing. 

Installations: All complex mechanical and 
electrical equipment is imported. The 
advanced technology of installing and 
commissioning this equipment requires 
the services of qualified engineers and 
highly skilled technicians. Such skills can
not now be found in the Y AR, and expa
triate technicians must be employed. 
Even after commissioning, expatriate 
advice is often required to set up opera
tional and maintenance schedules. In 
medium and small jobs, the installations 
are less complex, and many components 
can be procured from local merchants, Photo: C. LittlelAga Khan Awards. 



although only PVC conduit is currently 
manufactured in the Y AR. A general 
contractor normally employs a specialised 
sub-contractor for the installation, and 
the latter is usually able to work with 
local designs and materials. Nevertheless, 
local contractors will require specialised 
training and on-the-job experience before 
they can compete effectively with foreign 
specialist firms on more advanced pro
jects. 

Material Standards: Until recently facili
ties for materials testing and research 
were limited to temporary site labora
tories set up by consultants and/or con
tractors on large projects. 

Over 60 per cent of total investment was 
to be spent on projects related to infra
structure and other service sectors, re
flecting the inadequacy of the Y AR's 
physical infra-structure and the govern
ment's desire to strengthen it. The largest 
share was allotted to transport and com
munications, mainly roads, representing 
31 per cent of all investments, and 41 per 
cent of the total investment (YR 5.4 
billion) was to be carried out by the cen
tral government. Further shares of rather 
less than a third was to be carried out by 
public and mixed enterprises (YR 4.9 
billion) and the private sector (YR 4.5 
billion), with the remaining YR 1.1 bil
lion by co-operatives (including LDAs). 

Although precise figures are not avail
able, it is clear that construction demand 
was well in excess of that expected in the 
first year or so of the Plan, but there are 
indications that it has tapered off subse
quently. The annual growth rates of GDP 
related to the construction sector in 
1976177,1977178 and 1978179 were 61 per 
cent, 20 per cent and 10 per cent respec
tively, compared to a Plan target of 14 
per cent per annum. GFCF at constant 
1975176 prices is estimated to have grown 
by about 87 per cent in 1976177 and a 
further 14 per cent in 1977178. The over
all 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. 
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Table 3 First Five-Year Plan, 1976-1981 

Expected Share of Construction in Gross Fixed Capital Formation 
(YR millions at 1975/1976 prices) 

Sector Civil Engineering Buildings Total Sector GFCF 
Works Construction 

Agriculture 1,255 55% 57 03% 1,312 58% 2,276 
Industry 413 12% 815 23% 1,228 35% 3,545 
Construction 15 03% 15 03% 451 
Commerce 379 60% 379 60% 628 
Transport and 
Communications 4,440 89% 10 01% 4,450 90% 4,925 
Finance 15 16% 15 16% 93 
Housing 2,085 100% 2,085 100% 2,090 
Services 50 03% 1,247 64% 1,297 67% 1,963 

6,158 38.6% 4,623 28.9% 10,781 67.5% 15,791 

Source: YAR, Central Planning Organisation, Five-Year Plan 1976-81, (Sana 'a, 1977), p. 215. 
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Note: 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 
categories "Transport and Communications" and "Services". 

Table 4 Gross Fixed Capital Formation (YR millions, 1975/1976 prices) 

Annual Average Increase (% ) 

Actual Plan Target 
1975176 1976177 1977178 76177 -77178 76177-80/81 

Private Sector 519 1,142 1,208 53 30 
Public Sector 254 305 444 32 70 
TotalGFCG 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 06 

Source: World Bank, Yemen Arab Republic- Economic Memorandum, Report Number 
2856-YAR, (Washington, D.C., 23 October 1980). 



48 

It was inevitable that such an ambitious 
Plan would be difficult to implement 
effectively, and some of the specific pro
blemswere: 
• Lack of qualified local labour; 
• Weakness in the government admini

strative framework; 
• Inexperience within government agen

cies; 
• Lack of co-ordination between govern

ment agencies; 
• Lack of co-ordination between govern

ment and bilateral aid agencies; 
• Pronounced increase in the cost of 

building materials, labour and land, 
which were reflected in enhanced gene
ral implementation costs; 

• Lack of experienced Yemeni contrac
tors able to execute the projects; 

• Difficulties in acquiring sites for the 
various projects; and 

• Lack of funds for financing develop
ment projects, 

Building Materials 

Traditional and Modern Materials 

The heavy reliance on imports is a con
tinuing problem as materials comprise 60 
to 70 per cent of construction costs in the 
modern sector. There are many proposals 
for increasing local production of basic 
materials, which if successfully imple
mented would provide for an increasing 
proportion of domestic requirements and, 
in some cases, a surplus for export. The 
government is urging the private sector to 
be a major investor in the expansion pro
grammes. Most of the existing production 
plants are financed from local private 
sources, sometimes with foreign partici
pation. The only major building materials 
industry in which the government is in
volved is cement. 

There are two distinct "building regions" 
having traditional building materials and 
methods. These are the interior mountain 
region and the Tihama plain along the 
Red Sea. Improvement in communica-
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Traditional stone construction in a highland 
town. 

Photo: C. LittlelAga Khan Awards, 

tions is, however, gradually reducing the 
differences. Cement blocks and rein
forced concrete are becoming more 
wide-spread everywhere. 

The traditional materials for the moun
tain area are natural stone, burnt clay 
bricks, mud bricks, timber and branches, 
and gypsum. Natural stone is used for 
foundations and exterior walls, and this is 
particularly important because of its ex
cellent 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 internal lining of 
exterior walls. Timber is used for roofing, 
doors and window frames, while branches 
are used as filler material between tim
bers. Gypsum is used as plaster for walls, 
ceilings, and floors, as well as for decora
tive arches over windows and doors. 

The traditional materials for the coastal 
region are burnt clay bricks and mud 

bricks, while natural stone, which is so 
commonly seen in other parts of the 
country, is generally missing. 

Materials that have been introduced in 
recent times are hollow cement blocks for 
walls, reinforced concrete slabs to replace 
traditional roofing and flooring materials, 
reinforcing rods and structural steel, and 
terazzo and cement floor tiles. Steel and 
the better quality tiles are imported. 
Wood, once obtained from Yemen's now 
depleted forests, is mostly imported. The 
manufacture of doors and windows is 
done locally in small workshops. Notable 
examples of the usage of modern mate
rials in the Sana'a area are: pre-cast con
crete tunnels, pre-cast concrete panels, 
imported steel structures and prefabri
cated panels. 

Quarrying and Stone Cutting 

Quarries are dispersed throughout the 
country, and most are small or medium 
sized enterprises. The stones are usually 
roughed out at the quarries, finishing 
normally being done by hand at or near 
the building site. But the recent escala
tion in the cost of labour is reducing the 
use of stone 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 
than a rough hewn surface. 

It is generally believed that stone 
accounts for half of the total demand for 
external wall materials, especially in the 
highlands. 

The varieties of stone in common use 
are: 
• Basalt: a hard black stone used in foun

dation walls and footings; 
• Volcanic Stone: black or grey lava, 

popular for decorative use in facades 
around windows, arches and corners; 

• Sandstone and Tuffite: available in the 
highlands in a wide range of colours 
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Table 5 Demand for Building Stone, 1980 

Built-Up Area 
(square metres) 

Total Requirements for 
External Wall Materials' 
(metric tonnes) 

Estimated Market 
Share 
of Ston.e for External 
Walls (metric tonnes)' 

Sana'a 
Hodeidah 

Total 

500,000 
290,000 

790,000 

350,000 
200,000 

550,000 

120,000 (35%) 
20,000 (10%) 

140,000 

, Expressed in terms of standard stone (400 mm x 200 mm); it is estimated that one cubic metre equals 60 stones 
and weighs 2.5 tonnes. 

Source: Y AR, Central Planning Organisation, Appraisal of Industrial Opportunities in the Industrial 
Sector, (Sana'a, May 1977). 

(yellow, red, green, grey), and used for 
load-bearing walls; 

• Limestone: a hard, heavy stone used 
mainly for foundations and infrequently 
for walls. 

The usual shape of a cut stone block is 
cubical and with sides roughly 20-25 cm 
long. The type and precision of cut varies 
widely from region to region according to 
the wealth of the inhabitants and the 
nature of the stone available. To reduce 
costs, it is common to limit the more pre
cise and time consuming work to the 
main facade. 

Stone floor tiles are produced in small 
workshops but are of variable and gene
rally unsatisfactory quality. These pro
ducts are traditional in the Y AR and are 
produced in sizes varying from 40 cm 
square to 60 cm square. They are gene
rally rough cut and uneven, with a thick
ness up to 25-30 cm at the centre. A sim
ple mechanisation of these production 
facilities could produce a more uniform 
and acceptable product which could be 
thinner and therefore less expensive to 
handle and distribute. 

The Central Laboratory of the Ministry 
of Public Works has undertaken limited 
research on the relative suitability of 
local stones and has, in particular, identi
fied certain types that lose a significant 
degree of strength when wet. 

A major central mechanised project for 
the production of simulated hand-cut 
stone facing slabs is currently being inves
tigated by the National Company 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 international 
lending institutions. The project was 
identified by a CP mission that visited the 
Y AR in 1979 to investigate possibilities 
for the local production of building mate
rials. The project envisaged provides for 
a production capacity of 70 cubic metres 
of stone strips and blocks per day at an 
investment cost of about US$17 million. 
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 Metallurgy under contract to 
the World Bank/UNIDO Co-operative 
Programme in Vienna. 2 

The main argument for this project is 
that it aims to produce an attractive, 
acceptable stone at reduced cost through 
the large-scale introduction of labour
saving techniques and equipment. While 
it is true that natural stone is in danger of 
being superseded by other materials as a 
result of disproportionate price inflation 
in recent years, the cost and market 

acceptability of the product that will 
result from this application of new pro
duction techniques still needs investiga
tion. The possible site in the Sana'a area 
will also require an hydrogeological sur
vey 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 investi
gated during the project appraisal. 

Whether or not the proposed central 
mechanised 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 specialise_d, group of 
individuals. It is therefore recommended 
that steps be taken to encourage limited 
mechanisation of stone cutting among 
small and medium sized enterprises at the 
same time that the major project men
tioned above is undergOing evaluation. 
The heavy demand for stone that is 
acceptable in appearance and reasonable 
in cost would support both ideas. Both 
stone cutting and finishing could be 
undertaken at smaller quarries using a 
compressor and pneumatic tools, thereby 
reducing unnecessary transportation and 
increasing rural employment opportuni
ties. The soft tuffite could be finished 
with simple electrically-powered hand 
tools. 

Marble 

There are a number of known marble 
deposits in the Y AR, and reserves are 
estimated to be relatively significant. 
However, domestic marble is not ex
ploited, 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 be profitably utilised for 
slab and terrazzo tile production, not 
only for the limited local market but also 
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for export to Saudi Arabia, the Gulf 
states, and other regional markets. 

The best known marble deposits seem to 
be the one at Wadi Maksab at the gate
way to the mountains between the port 
of Mokha and Ta'izz. At the request of 
YEMROC, this deposit was investigated 
in April 1979 by the geologists employed 
by the CP. Here the marble strata form 
the slopes of a deep, steep-sided valley 
and are about 250 m thick. The predomi
nantly light grey marble is shot through 
with basalt dikes and there are numerous 
faults. The extent to which the faults are 
superficial or run deep could not be 
determined by the team, and subsequent 
to the expedition, it was recommended to 
YEMROC that substantial digging be 
done to determine the sub-surface condi
tion of the marble and thus the possibility 
of obtaining large slabs. 

The Co-operative Programme's 1979 field 
mission also visited a marble outcrop at 
Shibam, some 30 km southeast of Ta'izz. 
The deposit there is 80 m thick over a 
length of about one kilometre, white in 
colour, and appears to be of better qua
lity than that of Wadi Maksab. Reserves 
were estimated at 40 million tonnes by 
Russian geologists in 1964. A project for 
the production of terrazzo tiles from a 
quarry at Shibam was elaborated by the 
CP after the 1979 investigation. This pro
ject provides for the production of 350 
square metres of terrazzo tiles per day at 
a total investment of YR 16.3 million 
(US$3 million).3 Presumably the question 
of land ownership, which is a delicate 
and complex question in the Y AR, has 
prevented YEMROC from taking serious 
interest in this project, although it would 
appear to merit consideration. 

Mud as a Construction Material 

Mud is perhaps the oldest material ever 
used by mankind for construction pur
poses. It was used by the ancient Egyp
tians and Assyrians in housing construc
tion, and where it is still available its 
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In Amran, earth is used as a construction material. 

Photo: C. Liule/Aga Khan Awards. 



use continues. It is probably the least 
expensive building material known and 
has excellent thermal qualities. However, 
the use of mud as a construction mate
rial has decreased simply because it is 
outmoded and because the techniques for 
using it have been forgotten. People are 
no longer knowledgeable about its good 
qualities and are even prejudiced against 
its use. 

Used in its natural form, mud requires 
extensive maintenance. Every year, it is 
necessary to add a layer of mud plaster 
to the exterior surface where it is ex
posed to rain. Much research has been 
done on 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 or 
stone as an exterior facade or as a filler 
for hollow cement blocks, it can be consi
dered a suitable material for low-cost 
housing. 

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 more suitable for the envi
ronment. What is needed is more re
search into developing mud products in 
order to make them more durable. 

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 
many residential buildings in the Y AR. 
Usually, it is plastered with gypsum. Mud 
has been used as a filter for hollow con
crete blocks in school construction in the 
Tihama area because of its thermal quali
ties. It is not widely used in the Sana'a 
area because of the wide-spread usage of 
stone in that area. However, there is no 
reason why mud used in combination 
with hollow concrete blocks would not be 
suitable for the Sana'a area as well. 
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Table 6 Brick Manufacturers in the Y AR 

Company 

The Yemen Brick Manufacturing Co, Sana' a 
The National Company for Red Brick and 
By-Products, AI-Mansuriya 
The Red Brick Factory, Hays 
The AI-Ansy Factory (proposed), Mabar 

Fired Clay Building Materials 

Burnt Clay Bricks and Hollow Blocks: At 
present, there are three mechanised brick 
plants in production and another under 
construction. The four plants are located 
in Sana'a, AI-Mansuriya, Hays and 
Mabar. In addition to these mechanised 
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 vari
able, but could be improved if practical 
advice and assistance were made avail
able. 

The Yemen Brick Manufacturing Com
pany in Sana'a has Czechoslovakian equip
ment, which appears to be generally ade
quate, although it is likely to require con
siderable maintenance. 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 from 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 suit
able source. A contributory factor could 
be unsatisfactory air drying due to the 
very dry climate in Sana'a. 

The National Company for Red Brick 
and By-products, AI-Mansuriya, has 
equipment of excellent quality imported 

Annual Production 
of Clay Products 
(metric tonnes) 

25,000 

32,000 
32,000 
48,000 

or 
Standard 
Bricks 
(millions) 

8 

10 
10 
15 

from the Federal Republic of Germany. 
The curing sheds are fully enclosed with 
automatic fans which extract surplus heat 
from the kilns. The kilns are of advanced 
design including overhead firing. Loading 
and unloading of the kilns are completely 
mechanised. When this plant first went 
into production, the bricks were of excel
lent quality and sufficiently strong to be 
used in load-bearing walls. However, due 
to inadequate materials research and test
ing at the feasibility study stage, the raw 
materials had to be brought in from a 
distance of more than 40 km. The plant 
later switched to a clay deposit closer to 
the site, but this material has not proved 
satisfactory in as much as bricks fre
quently develop surface cracks after firing 
and the plant is planning to go back to 
the original source for the clay material. 
When in full production, it should be 
able to supply the requirements for a 
complete line of clay products to serve 
Hodeidah and the surrounding area. 

The Red Brick Factory, Hays, has good 
quality Italian-manufactured equipment. 
The curing sheds are fully enclosed with 
automatic fan dryers. The kilns are over
head-fired and of very large capacity. 
The movement of the air-dried products 
to the kilns is only semi-automated, and 
the pellets that are placed in the kilns 
have to be hand-loaded and moved by 
mechanical trucks, a procedure that slows 
down overall production. The pulverising 
and mixing machinery is suitable for a 
great variety of products, and the produc
tion of clay pipe should be feasible. Cur
rently, the plant is producing bricks and 
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hollow clay blocks. 

The capacity of the proposed AI-Ansy 
plant at Mabar is 50 per cent greater than 
the AI-Mansuriya and Hays factories. 

The products manufactured at the two 
factories in the Tihama plain are likely to 
have an appreciable crushing strength 
and therefore potential as load-bearing 
walling products. They could also be used 
as facings without exterior plastering. 
This would necessitate additional atten
tion to quality control, testing and sorting 
to ensure that the products meet an 
acceptable standard. If this could be 
achieved, it is likely that an improved 
market penetration could be secured 
since the additional labour cost involved 
in laying bricks would be counterbal
anced by the saving in plastering cost on 
concrete block walls and/or the cost of 
erecting a reinforced concrete frame. The 
problem is partly one of marketing, but 
also one of setting standards for load
bearing clay brick and block walls so that 
architects and engineers can be per
suaded to incorporate such products in 
their designs. Insulation could be im
proved by incorporating urethane in the 
cavity between the facing brick outer skin 
and the concrete block inner skin. 

Clay Pipes and Roofing Tiles: Vitrified 
clay pipes could be a useful product for 
sewerage purposes in parts of the Tihama 
plain where concrete pipes are subject to 
deterioration from salt attack. However, 
vitrified pipes are comparatively fragile 
and therefore subject to breakage if 
transported over difficult roads or mis
handled during the laying process. A cen
tralised large-scale production plant is not 
therefore recommended. On the other 
hand, vitrified clay pipe could provide a 
useful diversification for the clay brick 
and block factories at Mansuriya and 
Hays. Pipes could be manufactured up to 
15 cm in diameter for use in houses 
sewer connections and as agricultural 
drains. Where the costs of transport are 
significant, clay pipe is unlikely to be 
competitive with the PVC pipes produced 
at the factory at Ta'izz. Clay pipes could 
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also be usefully promoted as a village
scale industry for strictly local use. 
Pitched roofs have not so far been incor
porated in buildings in the Y AR, and it 
is therefore doubtful that there would be 
a market for conventional 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 water-proofing of flat re
inforced concrete roofs by laying flat tiles 
on top of a waterproof membrane. These 
tiles could later be removed if the owner 
wished to add a further storey or they 
could remain as floor tiles. A further pos
sibility would be to manufacture shaped 
hollow tile blocks as infill between in
verted reinforced concrete T-beams. The 
Red Brick Factory has already started 
pilot production of this product. 

Ceramic Ware 

All of the glazed wall and floor tiles now 
used in the Y AR are imported; other
wise, locally made cement tiles of gene
rally poor quality are used as a substi
tute. If sanitary ware manufacture could 
be integrated with ceramic wall and floor 
tile production, overheads would be re
duced and the overall operation rendered 
more competitive than it now appears to 
be. Siting is a crucial problem, but a 
recent geological survey suggests that a 
suitable clay is available in the coastal 
region between AI-Mansuriya and Hodei
dah. This is an excellent location for 
general distribution, and there is also an 
abundant supply of water which is a 
major economic factor in tile production. 

There exist a number of studies on the 
manufacture and marketing of ceramic 
clay products in the Y AR. Particularly 
noteworthy is a report and pre-feasibility 
study on the production of ceramic tiles 
prepared by the CP as part of a general 
survey of construction materials in early 
1979.' This report recommends the esta
blishment of a plant to produce 150,000 
sq. m. each of wall and floor tiles in the 

Tihama plain. The total investment cost 
is estimated at about US$11.5 million. 

Timber and Timber Products 

The YAR has no remaining forest areas, 
and timber of acceptable quality is wholly 
imported. It is therefore not competitive 
as a structural medium and its use is 
generally confined to applications where 
substitution is difficult,such as doors, 
frames and shuttering. The woodworking 
industry in the Y AR is presently based 
on numerous small workshops using 
imported sawn timber. The high cost of 
timber joinery is a factor in the increa
sing popularity of aluminium window 
frames and metal furniture, and there is 
likely to be increasing scope for re-usable 
steel formwork systems in reinforced con
crete production. 

Gypsum 

"Goss'; is a soft white plaster consisting 
of calcined gypsum, and its traditional 
use is as a mortar in stone and brickwork 
walls in the mountain areas where rainfall 
is light to moderate. The material is also 
used internally as a plaster, sometimes 
carved for decoration or moulded to form 
a narrow shelf. The most characteristic 
use of the product is in the intricate per
forated plaster carved screens or "qua
maria". These screens are decorated with 
stained glass (or sometimes now coloured 
plastic) and are built-in above doors and 
windows. The plaster quamaria is sur
mounted by a protective semi-circular 
arch and continues to provide a distinc
tive and attractive feature in contempo
rary Yemeni architecture. Goss is occa
sionally used for decorative external 
plastering (more frequently, as a window 
surround), but it is unsatisfactory for this 
purpose, as the surface requires annual 
renewal by the application of a white
wash to repair erosion by rain. 
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Wadi Dahr. Gypsum window detail from the interior of the old Imam's palace. 

Photo: C. Little/Aga Khan Awards. 

Gypsum is the raw material for producing 
"goss", and it is currently produced in 
small-scale operations of limited effi
ciency and under working conditions that 
are unhealthy and sometimes dangerous. 
These small-scale operations are mainly 
located around Sana'a and Ta'izz. 
Gypsum is also mined for use in the 
cement manufacturing plant at Bajil. 
Total current production for the small 
kilns in the Sana'a and Ta'izz areas is 
estimated to be of the order of 10,000 to 
15,000 tonnes per annum, and an addi
tional output of about 9000 tonnes per 
annum takes place in the al-Salif district 
to supply the Bajil cement factory. 

Gypsum reserves of varying quality are 
believed to be around 20-25 million 
tonnes, 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, Ta'izz 
and Hodeidah. A team of geologists from 
the Austrian University for Mining and 
Metallurgy, under contract to the CP, 
investigated the gypsum deposits at al
Gheras and al-Salif in April 1979 and 
outlined the basic steps required to im
prove and further develop the industry. 5 

Apart from its direct use in building, the 
general market for gypsum is likely to 
grow considerably since requirements for 
the cement plant at Bajil will increase in 
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 manufacture. 

Cement and Cement Based Products 

Cement: Cement is the basic material 
used for modern construction in the 
Y AR. It is mainly used in mortar and for 
structural elements of reinforced con
crete, hollow blocks, floor tiles and 
various screen elements. The estimated 
cement consumption for 1980 was about 
900,000 tonnes, of which only 80,000 
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tonnes were locally produced at the plant 
at Bajil. The importation of cement 
results in a major foreign currency expen
diture (US$55.4 million in 1980). The 
government rightly places high priority 
on measures to increase local cement 
production, and thereby reduce depen
dence on foreign supplies. 

Bajil Cement Plant, a public sector enter
prise, is the only cement plant currently 
operating in the Y AR at a production 
level of 50,000 tonnes annually. The 
equipment is of USSR origin and has 
been in constant use since 1973. At pre
sent, the plant management is encounter
ing problems in producing cement that 
meets international standards. The 
government is building an extension to 
the existing plant which would increase 
the capacity to 250,000 tonnes at a cost 
of YR 258 million (US$57.3 million). The 
extension is scheduled for completion by 
the end of 1982. 

Amran Cement Project: Construction at a 
site 48 km northeast 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 tonnes annually. The total 
cost will be in excess of the originally 
estimated YR 500 million (US$111.1 
million). Consideration is being given to 
a later doubling of capacity to 1 million 
tonnes per annum. 

Mafraq Cement Project: The CPO in 1978 
employed the French firm of BCEOM 
(Bureau Central pour les Equipments 
d'Outre Mer) to undertake a feasibility 
study for a 500,000 tonnes annual capa
city plant to be located west of Ta'izz. It 
is being considered for inclusion in the 
next five-year plan. 

All cement plants in the Y AR are public 
sector companies responsible to the 
Ministry of Economy, which also regu
lates cement imports. If the annual capa
city of the Bajil plant is expanded to 
250,000 tonnes, the Amran plant's pro
duction is increased to 1 million tonnes, 
and the Mafraq plant is built, the Y AR 
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Sana'a region. Newly constructed reinforced concrete housing. 

Photo: C. Liule/Aga Khan Awards. 

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

Pre-cast Concrete Blocks: are most 
readily available pre-cast products in the 
Y AR, 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 Ta'izz producing blocks of 
adequate dimension and strength. How
ever, they are operating at only 20 to 25 
per cent of capacity, due to fierce price 
competition from the many small entre
preneurs who have been attracted into 
the industry. Throughout the country, 
there are numerous small yards with two 
to five workers producing from 300 to 
600 standard blocks per day. The quality 
and bearing capacity of these blocks is 
uncontrolled and often inadequate for 
structural use. In many yards, the casting 
moulds are badly worn, the vibrating and 
compaction equipment is inadequately 
maintained, the raw materials are of 
variable quality, and the cement content 
is often reduced to save costs. In 

addition, curing procedures are sometimes 
inadequate. As a result, many of the blocks 
are unsuitable for installation in 
load-bearing walls. 

On small and medium-size projects, there 
are no inspection procedures to restrict 
the use of blocks of poor quality to non
structural applications. As with other 
building materials, there is an urgent 
need for nationally-agreed standards 
backed up by effective inspection proce
dures. In general, there are advantages in 
encouraging the small entrepreneurs to 
upgrade 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. 

In assessing the comparative merits of 
concrete blocks, a factor that should be 
considered is the consumption of water 
during mixing and curing. Particularly 
in Sana'a the water table has dropped 
alarmingly in the last two years and any 
water intensive manufacturing process 
should be carefully reviewed. It is 
important that supplies to block manufac
turers should be based on fully realistic 



price structures and properly metered in 
order to ensure that the ultimate price 
structure reflects a fair comparison with 
natural stone and brick. 

Assistance and advice could also be given 
on diversification into new product lines, 
such as pre-cast concrete lintels and sills. 
Lintels and sills are currently either 
poured in place or pre-cast on site. There 
would be a useful market for a series of 
standardised pre-cast 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, 
provided that they are uniform in size and 
meet load-bearing requirements. A fur
ther potential market would be pre-cast 
stairway items (separate or combined rise 
and tread, finished with mosaic), but full 
pre-cast stairways would only 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 somewhat more sophisticated 
pre-cast products, provided that quality 
standards are acceptable. There is cur
rently some dispersed production of items 
such as paving slabs, curbs, inspection 
chamber covers, and even concrete pipes 
(not pressure pipes), but these products 
are highly variable. Other possible pro
ducts are fencing posts, rails, balustrades, 
sanitary fittings and septic tanks. If hol
low clay tile flooring/roofing is deve
loped, there would be a potential market 
for pre-cast T-beams. 

In view of the continuing large national 
programme of water and sewerage pro
jects, there would appear to be potential 
for local concrete pressure pipe produc
tion. At the request of the Ministry of 
Municipalities and Housing, the World 
Bank/UNIDO Co-operative Programme 
conducted in December 1980 a survey of 
the market for pipe and other concrete 
products. which could support the setting 
up of a manufacturing plant. The result
ing feasibility study for a concrete pro-
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ducts plant provided the market data, 
capital costs, operating information and 
costs, and profitability projections for a 
24,000 cubic metre (60,000 tonnes) per 
year plant.' The proposed location is in 
the Sana'a area and the estimated capital 
cost is YR 40.5 million (US$9 million) at 
1981 prices, including working capital. 

Ready-Mix Concrete: There are at pre
sent 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. 

In addition, foreign contractors such as 
Sogex and Kharafi sometimes 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 pro
ject for Ta'izz, where the demand for 
building continues to be very strong 
(although the hilly terrain and narrow 
streets would inflate trucking costs). 

In the Hodeidah area, a number of 
foreign contractors have 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 con
crete/pre-casting works at the Highways 
Authority yard at 16 km east of Hodei
dah, which was originally set up by the 
USSR team which built the Hodeidah
Ta'izz highway. 

Asbestos Cement sheet finds application 
in roofing for industrial construction and 
rural and low-cost housing, where it can 
substitute for mud or tin. Asbestos 
cement pipes are used in water distribu
tion and sewerage systems and are im
ported by the YAR for this purpose. 
Asbestos cement products are not manu
factured in the Y AR but are being im
ported in increasing amounts. Data from 
the Foreign Trade Department showed 
imports valued at YR 11.3 million 
(US$2.5 million) for the year 1977-1978. 

A project for the local production of 
asbestos cement sheets and pipes was 
proposed by the CP in the course of a 

survey of building materials in 1979.7 This 
project provides for the annual produc
tion of 28,000 tonnes of sheet and 25,000 
tonnes of pipe. The total cost of the in
vestment including working capital is esti
mated at YR 120.7 million (US$26.8 
million). 

Cement and Mosaic Floor Tiles: Plain 
cement tiles are currently used in low and 
middle income housing. The local pro
duct is of variable quality, but usually 
poor. These tiles are also used in roofing 
and street islands in Sana'a. 

Local mosaic tile production is disorga
nised 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 dominated the market. 
The usual dimensions of tiles are 20 x 20 
x 2.5 cm and marble chips and coloured 
cement are used. The local tiles do not 
take polish, their wearing quality is un
satisfactory, and the compressive strength 
and dimensional tolerances are unaccept
able to most customers. A further factor 
is that local tile producers do not produce 
special corner or skirting tiles. It is there
fore recommended that the local tile fac
tories be assisted to upgrade both pro
duction techniques and quality of pro
duct. 

Soil-Cement: 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 utili
sing CINVA-RAM hand presses. Their 
use could be spread to the villages 
through organised demonstration pro
cesses. 

This could be initiated, particularly in the 
Tihama, where soil-cement could be used 
as a walling material for the characteristic 
thatched huts and houses. A generous 
roof overhang is advisable to protect this 
less durable walling material. 
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Lime Industry 

Lime is a constituent of mortar and, 
when mixed with gypsum, makes a lime
wash 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 neu
tralise soil of high acidity. 

Limestone is abundant in the Y AR, and 
lime is readily available, although the 
production methods are highly dispersed 
and very primitive. The manufacturing 
procedure for lime involves placing lime
stone blocks in a kiln and then burning 
by blowing liquid fuel oil from below. In 
the Y AR, this method leads to technical 
problems, such as over-burning uniformly 
the limestone and wasting fuel due to in
efficient combustion. 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 manufac
ture in the Y AR. 

Sand and Aggregates 

Sand: Although sand is abundant in the 
Y AR, 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 particu
larly detrimental to concrete quality. 
Some of the loam can be removed by 
vibration and sieving, but washing (a 
comparatively expensive process) is re
quired for its complete elimination. The 
equipment to wash 500 to 600 cubic 
metres of sand per day would cost 
US$75,000, plus another US$15,000 for a 
water recycling plant. Since the design 
strength requirement for most of the con
crete used currently in the Y AR 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 in-
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creasing the cement content. As the test
ing facilities at the MPW laboratory 
develop, all sand pits should be required 
to submit samples for testing and 
grading, so that concrete and asphalt 
mixes can be properly designed. Any pit 
showing a continuing excess of detrimen
tal ingredients should be restricted to the 
supply of sand for non-structural uses. 

Crushed Rock: As-dug aggregates suit
able for concrete works are available in 
the vicinity of Ta'izz, but elsewhere the 
main source of aggregates is by mechani
cal crushing of rocks found in the imme
diate vicinity. The Industrial Bank of 
Yemen (IBY) reports involvement 
(sometimes 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 purchase modern crushing 
plants from W.H. Baxter (11 total in 
YAR), B.H.S., Parker or Caterpillar. 
There was over-investment in the indus
try at the end of the construction boom 
in 1978, resulting in over-capacity. How
ever, there have been recent signs of 
rising demand, reflecting the commence
ment of several large projects. 

In the rural areas, there are many small 
(often portable) locally-owned and 
operated rock crushing operations that 
should be encouraged to improve their 
production methods as they effectively 
serve the limited requirements of the 
local market. Many of these crushers are 
out-moded and badly worn, to the extent 
that the aggregate cannot be properly 
graded for more sophisticated uses. How
ever, the product is quite satisfactory for 
use in typical rural building projects 
which do not require high-strength con
crete. Much of the aggregate used in 
LDA projects is produced almost adja
cent to the sites by portable plants capa
ble 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' production, in order to 
supply the full project needs on LDA 
rural road projects. 

Pumice and Perlite: The Y AR has useful 
but un exploited reserves of pumice and 
perlite which could be used as light
weight aggregates in concrete production. 
They can also be used as insulating mate
rial in modern construction. 

Structural Steel and Reinforcing Rods 

All structural steel is imported and is so 
expensive that it is rarely competitive as 
a building material, except in specialised 
commercial and industrial structures. The 
corrosive, salty atmosphere close by the 
Red Sea makes the use of untreated steel 
structures in the Tihama inadvisable. 

In view of the growing popularity of rein
forced 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 tonnes, which is much in excess 
of local needs. However, the proposed 
location is only 30 km from the new port 
of Mokha, so it is possible that any sur
plus production could be exported to 
other states in the region. The geological· 
report identified ore of high quality, suit
able for the manufacture of high tensile 
reinforcing rod. 

Ironmongery and Fittings 

Iron used to be smelted in Sa'ada, but 
this industry has disappeared and the 
Y AR now depends on imported iron and 
steel. The traditional forging methods 
still survive, but locally-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 pro
duction techniques of the more promising 
local producers before the traditional 
skills are lost. 



Glass 

Considerable interest in glass projects has 
been reported by foreign plant suppliers 
and investors and by local entrepreneurs. 
There are deposits of the principle raw 
material, silica sand, at several locations. 
An extensive occurrence at Sa'ada in the 
northern 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. 

The significance of another deposit of 
glass sand, at al-Jirah (Thagban), near 
Sana'a, was recognized by a CP mission 
during a survey of building materials in 
1979. Samples of the sand were subse
quently analysed by the University of 
Mining and Metallurgy in Austria. They 
showed outstanding physical and chemi
cal characteristics, with a high silica con
tent and very small amounts of iron, 
heavy metals 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 
undergrolJnd water. The CP commis
sioned a more extensive survey of the 
deposit in May 1981, including topogra
phic mapping and analysis of additional 
samples. The conclusion was that the 
deposit could support a bottle glass pro
ject of some 15,000 tonnes annually, but 
that there is not sufficient high quality 
sand to support a flat glass plant as well.' 

A consultant employed by CP reported in 
July 1981 on the consumption of flat glass 
by the building industry in the Y AR, 
which is of the order of 6,000 to 7,000 
tonnes per year. 9 Production of sheet 
glass is more complex and capital inten
sive than bottle glass and is generally 
undertaken by large plants, such as the 
modern float glass units with a capacity 
of 150,000 tonnes or more of saleable 
glass per year. Under favourable condi
tions, plants of 30,000 or even 15,000 
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tonnes per year may be viable, but the 
Y AR is likely to take several years to 
reach this level. 

Paint 

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

The National Paint and Chemical Com
pany has a modern plant at Ta'izz. Pilot 
production started in 1972, and by 1976, 
the firm was producing paint in accord
ance 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 spe
cial paint to meet the exacting standards 
required for hospital use. The firm com
plains of unfair competition due to price 
under-cutting by retailers of inferior 
foreign paints, and has conducted com
parative scrub tests, which show that 
their product is much more durable and 
better fitted for the severe climatic con
ditions that affect painted surfaces in the 
YAR. Partly to obtain access to a reput
able and accepted trademark, the com
pany recently concluded a licensing 
agreement with ICI to produce that com
pany's well-known Dulux line of paints 
from January 1981. This required certain 
changes in equipment and manufacturing 
techniques, but ICI was generally im
pressed with the standards and expertise 
of the local company. ICI specialists will 
also advise on marketing and general 
management techniques and will appoint 
the Y AR firm as import agent for specia
lised lines for which there is insufficient 
demand to justify local production. 

A second, but smaller, paint factory in 
the Ta'izz area is reported to have con
cluded a licensing agreement with Crown 
paints, another UK based company. 

PVC and Other Plastic Products 

The National Company for Sponge and 
Plastics Industry Limited, Ta'izz, pro
duces high quality rigid PVC water and 
sewer pipe from 20 mm to 200 mm in 
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 thick
ness 1.5 mm/pressure class 16 kg/sq. cm.) 
to YR 664 for 200 mm OD (wall thick
ness 9.6 mm/pressure class 10 kg/sq. 
cm.). The sewer pipes are to specification 
DIN 19534 and cost YR 120, YR 224 and 
YR 318 per standard length of six metres 
for the three outside diameters of 110 
mm, 160 mm and 200 mm, respectively. 
The pipes are available in 6 and 9 m 
lengths with plain ends or one end ex
panded, and integral joints are available 
at extra cost. 

It should be noted that the prices quoted 
include delivery charges, and discounts 
are given on bulk purchases. The plant 
has advanced equipment, appears well
managed, produces products of high qua
lity, and has already developed a small 
but growing export business. The com
pany also produces electric conduit, and is 
actively considering other opportunities for 
diversification. 

Fiber glass storage and septic tanks are 
manufactured in Sana'a by Saeed Ralpa
Jaru Industries Ltd, a YAR-Indian joint 
venture. PVC ceiling tiles and plumbing 
fixtures are also being produced in Sana' a 
by YEFCO, but production is only on a 
pilot basis, and the quality of the finished 
products is not yet acceptable. 
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Projects to Introduce New Building 
Materials 

It is true that a great variety of walling 
materials would be generally welcomed 
by architects in the Y AR 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 
Kingdom for certain specialised purposes. 

The government has received at least one 
proposal to erect a factory for sand-lime 
brick. A proposal to erect a plant to pro
duce 9,600 cubic metres of sand-lime 
bricks per annum (along with the manu
facture of 33,000 tonnes of lime) was sub
mitted to the government by the Krupp 
Group and Generale Impianti together 
with a local sponsor in April 1979. The 
investment cost was estimated at YR 
252.5 million (US$56.1 million). The pro
ject 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 com
pete with concrete blocks unless they are 
accepted for facing at a premium price. 

A project to produce reconstituted stone 
was presented to the government by 
Norce International and a local sponsor 
about three years ago. The proposal is to 
produce standard reconstituted textured 
and coloured load-bearing blocks based 
on natural coloured aggregated. A plant 
to produce 6.5 million blocks annually 
would have cost YR 33.8 million (US$7.5 
million) 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. 

Distribution of Building Materials 

Important contributors to the high deli
vered cost of building materials are the 
cost of handling, warehousing, transport 
and delivery. By the time a given mate-
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rial has reached its final destination, its 
cost may be double or triple the c.i.f. 
value in Hodeidah, the port of entry. In 
addition, there is an understandable and 
sometimes justified view on the part of 
independent contractors that excessive 
profit margins are extracted by merchants 
taking advantage of restricted competi
tion. Reliable dis aggregated figures for 
the cost of distribution were not avail
able, but it was clear that the high cost of 
buying and running trucks and other road 
vehicles in the mountainous terrain of the 
Y AR is a major cost factor. Fuel and 
labour are particularly expensive. Most 
imported building materials are shipped 
to Hodeidah and then hauled in heavy 
trucks to Sana' a or Ta'izz for redistribu
tion unless the ultimate destination is in 
the Tihama. The only return load that is 
normally availabe is rough-cut stone from 
the quarries in the highlands, which 
makes only a marginal contribution to 
overall running costs. 

There are no railways in the YAR, and 
the construction of a railway system 
would not be economically feasible in 
view of the mountainous terrain. There
fore, road transport will continue to be 
the sole means of distribution. 

Unless a local source of oil is located or 
the labour costs for drivers and mecha
nics 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 from central 
plants should be fully taken into account 
in feasibility studies relating to new in
vestment in building materials produc
tion. Where a choice of site is available, 
the inference should be that the mean 
distance between producer and user 
should be minimised, thereby reducing 
overall haulage costs. Where there is a 
choice between centralised and dispersed 
production using small-scale factories and 
basic technologies, the latter is to be pre
ferred as it will ensure that many more 
potential users will have access to the 
products at reasonable cost. 

Recommendations 

In summarising the foregoing sections, 
there are many recommendations to 
make regarding the local production of 
building materials. In the Y AR, this field 
of activity is in its infancy, and, given the 
mineral resources of the country, there is 
much that can be done, both by the 
public and the private sectors. While 
small and medium scale operations in the 
private sector should be encouraged for 
activities such as gypsum production, 
rock crushing, and the making of con
crete blocks, for example, there are other 
industries, such as mechanised stone 
quarrying and cutting, marble produc
tion, diversified concrete products and 
the manufacture of ceramic tiles, that 
would require substantial investments 
and, possibly, the participation of the 
public sector in joint ventures. 

The National Company for Industrial and 
Construction Materials (YEMROC) was 
purportedly created by the government to 
invest in building materials industries as 
well as to grant licenses for the exploita
tion of the Y AR's mineral resources. 
Whether or not YEMROC succeeds in 
implementing projects on its own is yet 
to be seen, but the mechanised 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. 

Information on the mineral resources of 
the YAR is scarce and incomplete. Geo
logical surveys of the most important 
mineral deposits must be carried out in 
order to determine the quality and quan
tity of the material on which industries 
can be based. There have been a number 
of superficial investigations over the 
years, mostly financed by bilateral aid, 
but little effort has been made to co
ordinate this work and put it to practical 
use. General surveys have rarely been 
followed by detailed work, which is 
essential. Other recommendations are: 

1) Encourage the establishment of stan
dards, including laboratory testing, to 
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Table 7 Domestic Employment Trend 1975-1985 ('000) 

Construction Total Construction 
Employment Employment As Per Cent of Total 

1975 48.7 
1980 148.6 
1985 215.7 

1,059.9 
1,331.3 
1,543.6 

4.6 
11.2 
14.0 

Source: World Bank, Manpower Development in the Yemen Arab Republic (Washington, D. C. 
1980). 

provide for lower cost, better quality and 
greater safety, in respect to all building 
materials. 
2) Provide technical assistance to up
grade the current technologies for the 
production of lime, gypsum, burnt clay 
bricks, cement and mosaic tiles, and con
crete blocks, and for the practical usage 
of mud and soil-cement blocks as build
ing materials. 
3) Implement projects to lower the cost 
of natural stone and, thus, assure the 
continued usage of this fundamental and 
popular building material. 
4) Base new industries on known depo
sits of marble, pumice, peIlite, gypsum 
and sand for glass production. 
5) Introduce the manufacture of new 
products, such as ceramic tiles, concrete 
pipes and poles, sand lime bricks and re
constituted stone, where supported by 
thorough studies of the market and tech
nical feasibility. 
6) Encourage the usage of low cost mate
rials for low cost housing, such as rein
forced mud and soil-cement blocks. 

Manpower, Education and 
Training 

Labour Availability and Employment 

According to the 1975 census, the resi
dent population was around 5.2 million 
and the migrant population (both short 
and long term) 1.2 million. The total re
corded potential labour force was around 
1.4 million, of whom almost 20 per cent 

were working abroad. Of the remaining 
1.1 million domestic workers, the bulk 
(90 per cent) were employed in the pri
vate sector, primarily in traditional activi
ties. 

The majority of workers (78 per cent) 
were employed in agriculture, 12 per cent 
in trade and services, 5 per cent in con
struction, and the remaining 5 per cent in 
all other sectors combined. 

Firm information on employment trends 
from 1975 onwards is not available, but 
an estimate based on trends in value 
added and productivity is given in Table 7. 

The growth of construction industry 
employment appears to have been dra
matic, both in terms of absolute numbers 
and as a proportion of total employment. 
This goes some way to explain the re
markable rises in wage levels and the ten
dency of contractors to seek to reduce 
the labour content in their operations by 
investing in mechanical plant and other 
labour-saving equipment. Although man
power shortages in the construction 
industry affected both skilled and un
skilled 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 Mis
sion reached the same conclusion as a 
result of "fairly consistent responses from 
many agencies of the public and private 
sectors in Sana'a, Ta'izz, Hodeidah and 
locations along the road that, by and 
large, 'there is no problem in finding un
skilled workers' .. , If this impression is 
correct, then increases in wage levels 

should level 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 market 
with those of surrounding countries. "10 

Labour migration from the Y AR 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 economy. These remittances in
creased dramatically to YR 6.5 billion 
(US$1.4 billion) in 1979. 

Yemenis abroad may be divided into two 
broad categories: long-term emigrants 
and short-term migrants. Information 
about the first group is sparse, although 
it is known that they are scattered widely 
in Africa, Asia, Europe and America. 
Although some 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-term 
migrants that have a substantial effect on 
the manpower situation and on man
power planning in the Y AR. They work 
primarily in the Arabian Peninsula and 
mostly in Saudi Arabia, and even their 
numbers are in dispute since the border 
between the Y AR and Saudi Arabia is, 
to a large extent, effectively "open". 
"Unofficial" travel is easy and frequentl~ 
goes unrecorded. It is generally believed 
that the greatest number of Yemeni 
migrant workers are of rural origin and 
unskilled. Many work on construction 
projects, and it is very likely that the 
number of Yemeni construction worker 
in neighbouring countries is in fact largf 
than the construction work-force inside 
the YAR. Some of them intend to con-
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tinue to work abroad, returning home 
only to visit their families and spend their 
accumulated savings. Others aim to 
obtain experience and skills and to reach 
a specific "savings target" before return
ing to settle in the Y AR, perhaps work
ing as skilled or semi-skilled construction 
workers and purchasing a house and con
sumer durables with their savings. A 
significant number put their skills and 
savings to use by starting small busi
nesses, such as repair shops, workshops 
and small building firms. Thus many of 
the short-term migrant workers are effec
tively subjecting themselves to a form of 
conversion process. 

Future trends in migration are difficult to 
predict, making manpower planning for 
the construction sector hazardous. A fur
ther substantial rise in outward migra
tion, accompanied by an internal con
struction boom, would result in a return 
to acute shortages of skilled labour and 
(less severe) shortages even of unskilled 
labour. At the other extreme, an unex
pected change in priorities, policies or 
technology in the neighbouring countries, 
leading to a large number of returning 
workers coming suddenly onto the labour 
market, probably accompanied by a con
comitant slump in construction demand, 
could result in serious and potentially dis
ruptive unemployment. Fortunately 
neither of these extremes presents a 
likely scenario. 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. 

Information on employment of expatriate 
workers is scattered and incomplete, but 
the Manpower Mission calculated a total 
of 17,000 expatriates in 1979-80, of whom 
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 underestimated and does not 
include expatriate experts attached to 
technical assistance programmes of the 
various aid donors operating in the Y AR. 
It is likely that at least 5,000 expatriates 
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are employed in the construction indus
try, almost all with specialist managerial, 
technical or craft skills. 

Education and Training 

According to the 1975 CPO Manpower 
Survey only about 20,000 out of the 
total resident labour force of 1.1 million 
had attended primary school. However, 
the progress of the educational system over 
the last decade has been remarkable, and it 
now encompasses close to 4,000 primary, 
preparatory and secondary schools with a 
total enrollment exceeding 360,000 
students. 

The University of Sana'a was established 
in 1970, and its five 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 neighbour
ing countries or seek higher education 
abroad either on scholarship or at their 
own expense. 

The most serious problem facing the 
formal educational 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 con
siderably in the past few years .. On the 
other hand, the authorities have made 
some progress in training qualified 
Yemeni teachers. Despite these difficul
ties, the progress made so far is encou
raging and education will undoubtedly 
remain one of the priority areas for the 
Y AR in the next decade and beyond. 

The formal training system includes tech
nical secondary schools, teacher training 
institutes, vocational training centres, dis
trict training centres and literacy pro
grammes. A further component consists 
of in-service training (training of emplo
yees by the employing authority to meet 
its needs for special technical and mana
gerial skills) which is conducted both 

domestically and through out-of-country 
arrangements. In 1981 a further four 
vocational training centres will come into 
operation in addition to the existing cen
tre at Sana'a, with an anticipated output 
of 140 skilled tradesmen from two-year 
day courses at Sana'a and about 300 from 
part-time evening courses at Sana'a, 
Ta'izz 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 cen
tres only began operation in 1979-80, 
over 3,000 people are already involved in 
a variety of programmes including liter
acy, craft and vocational topics. In addi
tion, the MOE's own literacy programme 
had over 10,400 students in 1979-80. 

On-the-job training has not been docu
mented, although it makes a useful con
tribution in the more progressive of the 
productive enterprises. Too frequently, 
however, on-the-job training is not plan
ned, organised or supervised specifically 
as a training activity, with the result that 
the training is over-specific and sporadic 
in its general contribution. 

There is a limited amount of off-the-job 
training in centres set up to serve the 
needs of particular employers. The most 
relevant of these to the construction 
industry is the Vocational Training Cen
tre (VTC) of the Highway Authority. 
This Centre was first established in Ta'izz 
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 train
ing division is comprised of a central 
administrative unit, the VTC for class
room work, and training production units 
for mechanical and road maintenance 
work, all estimated to cost US$4.24 
million for a three-year programme to 
train some 227 existing employees, 417 
new employees and 13 Yemeni instruc
tors. The training will include the occupa
tions of road maintenance supervisors 
and foremen, equipment operators and 
drivers, petrol and diesel engine mecha-



Site visit to an A wqaf project under construction 
in Hadda, a suburb of Sana'a. 
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nics, machinists, welders, storekeepers 
and accountants. 

The recommendations made in this area 
by the Mission are the following. Propo
sals for a Faculty of Engineering at 
Sana'a University that would design 
courses related to the construction indus
try as it exists in the Y AR ought to be 
supported. The Faculty could provide 
post-graduate training for returning 
Yemeni graduates from foreign univer
sities to provide familiarity with local 
conditions and requirements. 

Because the severe shortage of skilled 
personnel at all levels is likely to persist, 
the government is urged to support the 
expansion and upgrading of technical 
training facilities. The Technical Secon
dary Schools at Sana' a and Ta'izz and the 
Vocational Training Centres at these and 
other locations should be continually im
proved. Vocational day release and 
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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 mainte
nance personnel. General apprenticeship 
and trade testing schemes for skilled con
struction personnel should be developed. 
Finally, the government should award 
medium and large public sector contracts 
only to contractors operating an ap
proved apprentice training programme. 

Reference Notes 

1 B. Kulkarni, The Yemen National Construction 
Company, Concept Paper (Sana'a: Ministry of Public 
Works, 1978). 

2 F. Schussler, Study on a Stone Cutting Project 
(Vienna: World Bank/UNIDO Co-operative Pro
gramme, 1979); E. Lechner and F. Schussler, Pre
paration of a Feasibility Study on a Mechanized Stone 
Cutting Project (Vienna: World Bank/UNIDO Co
operative Programme, 1980). 

.1 F. Schussler, Feasibility Study of Marble Produc
tion (Vienna: World Bank/UNIDO Co-operative Pro
gramme, 1979). 

4 Ian Knizek, Report of Fired Clay Building Mate
rials (Vienna: World Bank/UNIDO Co-operative 
Programme, 1979). 

5 W.J. Schmidt, Progress Report on Gypsum 
(Vienna: World Bank/UNIDO Co-operative Pro
gramme, 1979); Final Report on Gypsum (Vienna: 
World Bank/UNIDO Co-operative Programme, 
1980). 

" Yemen Arab Republic, Feasibility Study for a 
Concrete Products Plant (Vienna: World Bank/ 
UNIDO Co-operative Programme, 1981). 

7 M. Osman, Pre-feasibility Study for an Asbestos 
Cement Products Project (Vienna: World Bank/ 
UNIDO Co-operative Programme, 1979). 

, F. Schussler, G. Hirner, A. Mayer and W. 
Pistora, Yemen Arab Republic. The Silica Sand 
Deposit at Thagban, Geological Survey and Analysis 
of Samples (Vienna: World Bank/UNIDO Co-opera
tive Programme, 1981). 

<) L. Ki:inigson, Yemen Arab Republic. Feasibility 
Study for a Hollow Glass Manufacturing Project 
(Vienna: World Bank/UNIDO Co-operative Pro
gramme, 1981). 

III World Bank, Manpower Development in YAR, 
Report Number 3181-YAR (Washington, D.C" Octo
ber 1980). 

61 


