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FOREWORD

The Housing, Building and Planning Sub-Committee established in June 1958
by the Economic Co-operation Committee of the Organization of Central American
States adopted, at its first meeting held at San José, Costa Rica, in October
of the same year, a work programme which included the following items:
preparation of a Central American inventory of industries producing building
materials, indicating their productive capacity and the main characteristics
of the material produced; & study of the demand for building materials and of
the industries' present capacity to meet that demand; a report on suitable
measures for the standardization of the principal Central American building
materials; comparative studies of the cost of building public housing, and the
annual submission of such data,

The present report - the first submitted by the Housing, Building and
Planning Sub~Committee - was prepared by the Secretariat of the United Nations
Economic Commission for Latin America (ECIA) and the Housing, Building and
Planning Branch, Bureau of Social Affairs, United Nations Secretariat. It deals
with some of the items of this programme, in such preliminary manner as the
statistical and other data available permit.

It is to be regarded only as a first step, which will enable future
assessment to be made of the progress achieved in building and the building
materials industries, within the framework of the Central American Economic

Integration Programme.
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I. Introcduction

One of the gravest problems facing the Iatin American countries is that of
housing, and especially of housing for families with limited resources, which
constitute the overwhelming majority of the population. The countries of‘the region
have paid increasing attention to this problem, and have intensified their efforts
to expand their various programmes. They are also engaged in developing their
natural resources and economic infrastructure, a task which is vital to any
general improvement. These combined activities are reflected in many public
works and construction projects of all types, which require adequate development
of the building and building materials industries if the dislocation attendant
upon a demend for building materials in excess of the local supply, and upon the
increased need for imports where materials are of foreign origin, is to be avoided.

That the building materials industries should be developed and improved is
therefore essential, not only for any reduction in the cost of house-building, but
fcr the execution of programmes requiring large-scale capital investment, as in
the spheres of agriculture, industry, transport and electrification in the
developing countries. There is therefore a vital need for these countries to
increase the capacity and productivity of their building and building materials
industries, since these industries absorb a proporticn of investment funds greater
than that employed by any other single branch of production. Furthermore, they
constitute, in themselves, a very important sector of a country's industrialization,
by reason of their contribution to capital formation and employment opportunities
and their indirect effect on many other industries, such as those involved in the
production of furniture, textiles and domestic appliances, which are ccmplementary
to the building industry.

The methods and programmes adopted by the region's countries to overcome the
housing problem clearly show the urgent need of reducing the margin between
construction costs and the peying capacity of fémilies in need of accommodation.,
This concern to make housing available to low-income families, within the compass
of the State's limited financial resources, points in its turn to the need for
special assistance for the purpose of improving and increasing the productivity of
the building and building materials industries.

Considering the progress made in other fields, building has so far been one
of the most backward industries. While mass production permits of a reduction in

the cost of a host of industrial products, the methods mainly used in the building
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industry are still rudimentary; they have undergone no important change for many
years, and clearly reveal poor utilization of labour, waste, and general
inefficiency. The advances made by the building industries of the industrialigzed
countries have not been applied by the developing countries with the same speed
and interest as in other branches of industry, despite the fact that in

Iatin America, for example, large sums are invested in building, by comparison
with other activities.;

Mechanization of the building materials industry is progressing slowly,
prefabrication (particularly the prefabrication of building units) is on a small
scale, and the use of machinery to accelerate the building process is alsc limited.
With these drawbacks and the lack of skilled labour, productivity in the building
industry is not increasing so as to balance, or at least partially to offset, the
continuous rise in the cost of materials and manpower. This rise, caused by
inflationary pressures, by building programmes not properly adjusted to the
production of materials, and by inadequate financing methods, widens the gap, in
housing, between the capacity to pay and the cost of building, besides hampering
the development of public works and construction in general. _

Under mass production methods, rarts are assembled in specialized plants and
factories, In building, however, it is necessary in each case to transport all
the parts and assemble them on various sites and in different ways, according to
the architect's design and the owner's desire. As a prartial solution of this
problem, some countries have adopted standard designs for certain types of
buildings such as schools, barracks, single and multiple dwellings, commercial,
and other buildings. Examples of the use of such standard plans are to be found
in the United States, the Scandinavian countries, the Soviet Union, Venezuela, etc.
They have proved advantagecus because of the speed with which the buildings can
be erected and the savings accruing from the use of standard mass-produced units.
In Latin America (except for Venezuela) little use has been made of this building
methéd; and in Central America, where the possibility of repeating a single design
in quantities sufficient to secure the above-mentioned benefits is limited, it

appears essential to adopt standards for building materials, to standardize

1/ Between 1950 and 1956, rather more than half (53.3 per cent) of the gross

T fixed capital investment in Iatin America went into building. Approximately
$4,000 million are invested annually in building of all types (ECIA, Economic
Survey of ILatin America, 1957) .
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certain units such as doors and windows and to adopt a common module for the
various countries, so as to effect savings and to facilitate the exchange of
building materials and building units.

In connexion with these problems, several Iatin American countries have
aimed at continuing their efforts with a view to establishing an inter-American
financing system sc as to increase the sums available for housing and, in
rarticular, to expand the production of building materials and their interchange
throughout the American continent. To this end, various meetingsg/ were held,
at which resolutions were adopted urging countries and international organizations
to undertake the necessary studles for determining how the project could be carried
out. The United Naticns, under the Central American Economic Integration FProgramme,
has taken account of the interest shown by Governments in the development of the
building industry and has lent its support to the project through the Economic
Commission for Iatin America and the Bureau of Technical Assistance Operations of
the United Nations Secretariat. The United Nations has also prepared studies on
the financing of housing in the various regions of the world and has compiled a
special study on ILatin Americaé/ in order to make available to Governments
information which may lead to the adoption of methods which have proved successful
in other countries.

The present report attempts to review briefly the principal efforts made by
the Central American countries under their economic integration programme and,
rarticularly, the measures they have taken in connexion with the building and
building materials industries. It also includes a study of the principal building
materials and of the economic significance of housing programmes in Central America

and Panama.

2/ Ninth Inter-American Conference, Bogotd, 1948; Tenth Inter-American Conference,

- Caracas, 1954; First Inter-American Technical Meeting on Housing and Planning,
Bogotd, 1956; Inter-American Committee of Presidential Representatives,
Washington, 1957; Economic Conference of the Organization of American States,
Buenos Aires, 19557.

2/ Financing of Housing and Community Improvement Programmes, United Nations
publication, Sales No«: 195T.IVele.

Financing of Housing and Community Improvement Programmes in Iatin Americs,
United Nations, 1956 (TAA/IAT/T).
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TI. Housing and the building and building materials industries
in the Central American Economic Integration Programme

Central America covers an area of 517,881 square kilometres (roughly
200,000 square miles) and consists of six republics whose total population

was estimated in 1958 to be 11,200,000, distributed as follows:

Country , Population
Costa Rica 1,072,000
El Salvador 2,43k, c00
Guatemala 3,520,000
Honduras 1,882,000
Nicaragua 1,370,000
Panamsa, 995, C00

The population of Central America is increasing at an annual rate of
3 per cent and, generally speaking, approximately 65 per cent of the inhabitants
live in rural areas. The greatest increase in the urban population has occurred
in Panama, where its annual rate of increase is 4.9 per cent. El Salvador comes
next with a rate of 3.5 per cent.

The per capita income of the Central American countries was approximately
$220 in 1955. Panama, with $550, had the highest figure, while Costa Rica canme
next with $30T7. Honduras, with $137, had the lowest figure. Howéver, the
distribution of income in Central America is very uneven, and it is estimated
that between 85 and 90 per cent of the population have an annual per capita

income of less than $90.

1. The Economic Integration Programme

The main obstacle to these countries' econcmic develorment is the small size
of their national markets and the low purchasing power of their populations. The
Central American Governments therefore jointly decided to take certain measures
to integrate their countries' economies for the purpose of accelerating their
industrialization and improving the level of living. In 1951, at its fourth |
sessicn, the Economic Commission for Iatin America adopted & resolution submitted
by the Governments of Costa Rica, El Salvador, Guatemala, Honduras end Nicaragua,
in which they expressed interest in integrating their economies and expanding

their markets through:
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(a) The exchange of their products,

(b) The co-ordination of their develorment plans, and

(c) The establishment of enterprises in which all or some of the

countries had an interest.

A committee of Ministers of Economic Affairs was set up to implement this
programme, and was named the Central American Economic Co-operation Committee.

Since that time a series of studies have been made of tariffs and customs
nomenclature, public administration, transport, electric power, industrial
research, training of personnel and financing of development plans. Studies
have likewise been made of certain specific industries such as the pulp and paper,
plywocd, cement, textile, building materials, livestock and dairy industries.

Steps have also been taken to meet the need for improving conditions in
public administration and industry, for which purpose the Economic Co-operation
Committee has established two institutions: the Advanced School of Public
Administration, at San José, Costa Rica, and the Central American Research
Institute for Industry, at Guatemala City.

Furthermore, owing to the increasing number of specialized subjects
submitted for consideration by the Committee, the work has been divided among
sub~-committees and ad hoc groups. The following sub-committees are at present
functioning: (1) the Statistical Co-ordination Sub-Committee; (2) the Trade
Sub-Committee; (3) the Industrial Initiatives Commission; (4) the Housing,
Building and Planning Sub-Committee., Ad hoc groups are dealing with
(1) electrification and (2) land transport.

One of the first steps taken by the Committee was the preparation of a
uniform customs nomenclature. A sub~committee organized for this purpose drew
up, in collaboration with the Statistical Office of the United Nations and the
Inter American Statistical Institute, a draft standard nomenclature and customs
code based on the Standard International Trade Classification (SITC) recommended
by the United Nations. Both the standard nomenclature and the customs code were
approved by the Committee and are gradually being put into effect. They have
also served as a model for other latin American countries.

The next step taken was the preparaticn and discussion, at various meetings
of the Committee, of a Multilateral Treaty on Free Trade designed to expand the
Central American markets by permitting free trade in certain goods within the
region. Subject to reservations on the part of certain countries, this Treaty

was signed at Tegucigalpa at the fifth meeting of the Economic Co-operation
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Committee (June 1958); its ratification by El Salvador, Nicarague and Guatemala
has permitted its entry into force. It was also considered desirable to
promulgate, at the same time, a Régime for Central American Integration Industries,
which defines the "integration industries" and establishes general principles
governing their location, capitalization, powers, fiscal privileges and obligations.
The Régime also provides for methods of supervision and control and for the
possibility of establishing a Central American development fund.

A study is being made of the practicability of financing the new activities
under the integration programme through private and/br public investment within
the five countries and with the assistance of foreign capital. For this purpose,
the central banks held three meetings at which consideration was given to measures
for expanding the stock and share markets on a reciprocal basis, accumulating
financial resources and making use of savings.

The Committee's programme provides for gradual and progressive integration
and is thus, so far, limited in scope. It has not yet, however, been deemed
desirable to establish a customs union or to unify fiscal, administrative or
banking facilities and services. The aim has rather been to achieve scme
uniformity in approach, and in economic policy and legislation with regard to
certain sectors of industry. From a strictly econocmic standpoint, integration
has been contemplated on a very limited scale, special emphasis being placed on
industrye. This means, not that integration in the matter of livestock-raising
and agriculture has been abandoned, but rather that there is a need to pay greater

attention to the industrial sector, with a view to accelerating its development.

2. Housing, building and planning within the framework of the Integration
Programme

In recent years the Governments of Central America have begun to recognize
the importance of housing in economic and social development. Ambitious public
housing projects have been undertaken with assistance from the State or its
agencies, and considerable amounts of private capital have been invested in
residential construction. In 1956, during the First Inter-American Technical
Meeting on Housing and Planning, held at Bogotd, Colombia, the directors of the
Central American housing agencies met with officials of the United Nations and
of the Pan American Union to study steps which they might take in order to deal,
at the Central American regional level, with common problems connected with

housing, building and planning. To this end they agreed to hold a meeting in
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Central America and to seek the assistance of the Economic Co-operation Committee.
A mission composed of experts from the United Nations, the Economic Commission
for Iatin America (ECIA) and the Pan American Union visited Central America in
1957 in order to meke preparations for this meeting and to carry out preliminary
surveys of housing and of the building and building materials industries. 1In
connexion with these problems, the mission concluded that the combined activities
of the building and building materials industries constituted a substantial
proportion of the economic activity of any region, and the building materials
survey carried out by ECIA indicated that the market for such materials was
extremely active ard was expanding at an increasing pace.

In 1957, at its fourth meeting, the Economic Co~operation Committee decided
to call together the representatives of official and semi~official agencies and
of private industry in order to study the problem of housing, the building and
building materials industries, and planning, within the framework of the
Integration Programme. The main topics to be discussed were: the role of housing
in economic and social development, the possibility of expanding the building and
building materials industries, the possibility of developing a common market for
those materials, and the problems of physical planning in Central America.

The meeting, held in November 1957, was attended by eighty delegates and
arrived at several important c:onclusions.—lt These included recognition: (l) of the
need to establish Central American standards for certain building materials;

(2) of the desirability of establishing, in countries where they do not exist,
agencies responsible for the preparation and execution of housing, building and
planning programmes; and of the need for the regional co-ordination of their
activities; (3) of the need for a continuous exchange of information on building
materials produced in Central America, with a view to promoting trade in such
materials - several measures being reccmmended, including, in particular, the
holding of periodic exhibitions of building materials produced in Central America;
(u) of the lack of full and accurate statistical data on the building industry,
and of the need to take measures to remedy that deficiency; (5) of the need to
take measures to promote the development of the building industry which, from a
technical standpoint, was very backward; (6) of the need to establish and expand
the plywood, cement, sanitary and kitchen appliances, doors and windows, clay and
asbestos cement products, iron piping and other industries in order to supply the

regional market; (7) of the need to take measures to facilitate the exchange of

4/ See "CEPAL - Informe del Relator", document E/CN.12/CCE/AC.6/T.
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information and experience in the field of planning, with a view to avoiding
speculation in land, the haphazard division of land and the unauthorized occupation
of urban land, and to enable facilities to be provided for the financing of
purchases of land for public housing; (8) of the need to promote the development
of financing methods designed to channel small savings into housing constructicn;
and (9) of the need to establish, within the framework of the Economic Integration
Programme, a body to ensure continuity of action in the fields of housing,
building and planning at the Central American regional level.,

At its fifth meeting, held in June 1958, the Econcmic Co-operation Committee
approved the conclusions and reconmendations of the San José meeting and
established the Housing, Building and Planning Sub-Committee. This Sub-Committee,
composed of the directors of the agencies responsible for housing and planning
programmes in the Central American countries, held its first session in
October 1958, again at San José, Costa Rica. The meeting was devoted to the
discussion and adoption of a work programme for the period 1958-~59. The work
programme adopted includes the following items: (l) preparation of an inventory
of the building materials industries in Central America, indicating their
productive capacity and the main characteristics of the materials produced;

(2) a study of the demand for building materials and of the industries' present
capacity to meet that demand; (3) a report on suitable measures for the
standardization of the principal Central American building materials;

(4) comparative studies of the cost of building public housing, and the annual
submission of such data; (5) collection of the current national and municipal

laws and regulations connected with planning, and the analysis and evaluation of
their effectiveness; (6) establishment of minimum standards for public housing
tuilt with durable materials for the different climates of the region; (7) the
holding, during the Sub-Committee's sessions, of exhibitions of building materials
manufactured in the region; and (8) requests to international bodies for technical
assistance and for their co-operation with the housing agencies in the execution
of the approved programme,

In addition to approving this work programme, the Sub-Committee adopted
further resolutions dealing with the training of professional, skilled and
unskilled personnel; to that end it requested the assistance of the national
universities of the Central American countries for the organizaticn of special
courses, and the international organizations were also asked to assist with this

project. The housing and planning agencies were made responsible for the
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preparatory work at the national level, and agreed to submit the results achieved
to the Secretariat of ECIA for compilation and presentation to the Sub-Committee
at its next meeting. The Central American Economic Co=-operation Committee studied
the problems of housing, building and planning at its sixth meeting, held at

San José, Costa Rica, from 26 Avgust to 2 September 1959. It noted with
satisfaction the work done by the Sub~Committee, approved the work programme
mentioned above, and recommended that the Secretariat should co~ordinate its
execution in 1960, The Committee also recommended that, in addition to the
studies and surveys already provided for in the programme, a study should be

made, as soon as possible, of the economic and social aspects of the housing

problem in Central America.

-9- [ooe



III. Materials used for housing in Central America

Materials used for building have varied from the pre-Columbian era to the
present day, but two main pericds of change which have influenced their production
may be distinguished. The first change in methods of construction took place
with the arrival of the Spaniards, who brought their building techniques with
them to America and made the maximum use of local materials. They initiated the
manufacture of many materials which today are still produced and utilized
according to the same methods. The second important innovation was the
introduction of iron and reinforced concrete during the third decade of the
present century. At the same time, imports of materials made abroad assumed
greater importance because builders realized the need to modernize the traditional
Spanish methods in order to satisfy the increasing demand for building. However,
the inventory of Central American dwellings reveals that most of them are
traditional constructions in which clay products, earth, bahareque and timber
predominate.,

From the last housing census carried out between 1949 and 1950 it may be
established that the predominant material in walls is adobe in Guaterals,
bahareque in E1l Salvador and Honduras, and timber in Costa Rica and Panama.

These three materials are the major feature of the inventory in all countries,
except for the case of adobe in Costa Rica and Panama and timber in El Salvadore.
The principal flooring material is earth, except in Costa Rica where it is wood
(although the census there was carried out only in towns). The great majority of
roofs are made of mud tiles; next most frequently found are the more modern
metallic and asbestos cement tiles. Straw and palm-leaves are widespread in the

rural areas of Honduras, Guatemala and Fanama.,
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Table 1

Central America and Panama ~ Houses, according to materials used, expressed
as a percentage of the total number of dwellings recorded by census

Census year

Walls

Concrete
Brick
Adobe
Stone
Bahareque—
Timber
Logs
Bamboo
Cthers

Floors

Cement bricks
EFarth bricks
Cement mixture
Timber

Farth

Others

Roofs

Concrete

Metal

Farth and
asbestos~
cement titles

Straw and palm-
leaves

Others

Guatemala El Salvador
1949 1950
3.5 0.9
1.5 1.5
55.9 3343
0.9 --
1k.5 53,2
13.5 k.3
3.0 --
1.5 --
1.7 7.5
4.k 27.2
19.8 26.7
6.1 3.6
.1 0.8
55.% 40.6
0.3 1.1
1.1 0.5
31.1 1.8
Ly, 2 91.5
21.4 5.0
2.2 1.2

Honduras
1959
Urban Rural
1.6 0.2
1.2 0.1
20.5 7.k
2.3 0.k
Lhy,1 51.0
22.0 18.2
3.k 17.4
0.8 1.2
k.1 .1
21.8 3.1
10.3 0.9
15.1 6.2
52.7 89.8
0.1 --
0.3 -
18.9 5.9
2.4 53.8
6.5 33.8
2.1 6.3

Panana, Costa Rica
1950 1949
Urban
-— 3.6
)16.89/ 5.5
- 4.8
20.0 13.4
)37.5 69.0
)20.1 --
3.6 3.2
2&.79/ 7.8
2.0 8.1
30.2 69.0
42.3 15.1
0.8 --
4.6 71.0
17.8 25.1
3,7 _—
2.9 3.9

Source: Ia Vivienda de Interés Social en América Iatina, Istmo Centroamericano.

Washington, Pan American Union, 1957.
Censos Nacionales, Primer Censo de Vivienda, Volume I, Caracteristicas

de la Vivienda.

September 1956.

diciembre de 1949.

Republica de Fanamd, Direccidén de Estadistica,
Censo Urbano de Edificlos y Viviendas, noviembre y

Costa Rica, 1954,

Notes: a/ Includes stone walls.

E/ Bahareque is known as quincha in Panama.

¢/ Includes floors of cement mixture.

-]l
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The above table is important in that it lays practical emphasis on the need
to give special attention to local materials and, on the basis of more complete
studies, to take steps to investigate thelr improved uses and to mcdernize their
production. This report will first deal with the main aspects of these

traditional industries.

le Clay

The production of building materials based on clay is fairly extensive in
Central America and Panama. Generally speaking, clay bricks and tiles are
produced in all these countries. Production techniques cover a whole range -
from the most clﬁmsy, in which bricks are moulded by hand ard fired in primitive
wood~burning kilns, to the most modern, in which the raw materials are crushed
and mixed mechanically and are moulded in brick-making machines under vacuum.
Bricks are cut autcmatically, transported to artificial dryers by mechanized
means and fired in modern petroleum~burning kilns.

However, the bulk of Central American production of clay products is in the
hands of small producers with little capital, whose manufacturing methods are
rudimentary. In Guatemala,é/ the 1953 industrial census revealed that, of the
165 establishments producing clay tiles and bricks, only some seven employed more
than five workers and 158 less than five, while two=~thirds of them had a capital
fluctuating between 1,000 and 15,000 quetzals. In Nicaragua,é/ only some
twenty-three establishments employed more tran five workers in August 1956; in
Costa Rica, production is confined to the area surrounding the town of Cartago,
vhere there are thirty family-operated brick kilns.

Under these conditions, the brick-makirg industry requires virtually no
financial investment (producers can construct their own capital equipment) and
the raw material may be regarded as ubiguitous and easy of accesse. As a result,
entry into the industry presents no difficulties, and the whole family may help
in production. In view of the small profit margins obtainable from an inferior

product, it may be asserted that this type of output represents almost another

2/ Industria de Materiales de Construccidn y Posibilidades de Intercambio.
Document submitted by the Guatemalan delegation to the Meeting on Housing,
Building Industries and Construction Materials Problems in Central America
and Paneme (AC.6/I/DT/4, November, 1957).

é/ José F. Terdn C. Ia Construccidén en Nicaragua - Estudio Preliminar.
Instituto de Fomento Nacional, Managua, Nicaragua, July, August 1956.
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form of hidden unemployment and has certain repercussions on the mechanized
industry. TFor example, in Costa Rica hand-made bricks are cheaper than those
made by machine, so that firms manufacturing bricks on an industrial scale have
to adopt the prices of the small manual producers in order to sell their
products.Z/

In these circumstances, it would seem highly advisable to study educational
methods and the assistance which could be given to the manual brick-making
industry, in order to improve quality and standardization, by means of loans for
the purchase of tools, moulds and other equipment as well as the organization of
demonstrétions and short courses. Thouvght might also be given to the formation
of co-opefatives of small producers or to other forms of association which would
enable production methods to be improved, since the making of clay products by
hand constitutes the most important source of supply in the Central American
countries.

However, the mechanization of the brick-making industry has progressed in
Central America, and more or less modern, plants are in existence. For example,
in Guatemala there is a new plant with a capacity of 40,000 bricks per twelve-
hour day, which possesses a vacuum moulding machine, an artificial dryer and a
Hoffmann kiln with twenty-two chambers. The production programme for this plant
enviceges that its capacity will be used preferably for the production of hollow
clay blocks and clay tiles for floors and roofing, since there is already a supply
of common bricks on the market.

Another modern plant is in operation in San Salvador. It produces bricks
of various types, hollow blocks and Spanish- and Arab-type tiles, with average
sales of between 130,000 and 200,000 bricks per month. It has a vacuum moulding
machine and automatic equipment for cutting bricks and transporting them in
electric cars to the artificial dryer and the kilns. Besides its two petroleum-
burning kilns which have a capacity for 100,000 units every thirty-six hours, two
additional kilns with a capacity of between 20,000 and 25,000 uvnits for each
firing operation are being installed in this factory. One of these kilns uses
rice and cotton husks as fuel, and the other petroleum and steam. They form part
of a scheme for expansion and research ﬁhich also envisages the installation of a

new pressure machine capable of producing 20,000 bricks per eight~hour shift.

Z/ Francisco F. Schuschny, Ia Industria Iadrillera en Costa Rica. Centro
Interamericano de Vivienda y Planeamiento (Inter-American Housing and
Planning Centre), (October 1957), p. 5.
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In San José€, two brick-making plants are in operation. One of them
possesses a vacuum moulding machine, but the other work is done by hand; it has
a capacity of 30,000 bricks per day. Some distance from Tegucigalpa, a factory
operates with an antiquated moulding machine which produces 5,000 bricks per
five-hour shift; the bricks are dried by air under cover, and there are three
small wood-burning kilns for firing them. In Managua, the main building material
has so far consisted of cement blocks, since the nearest brick factory is at
La Paz, an hour and a half away from the capital by rail. However, it is planned
to build a modern factory in the near future with an output capacity of 40,000
units per eight-hour day. A new brick-making plant with vacuum-moulding
machinery has been set up in Nicaragua. It has been operating since September 1959
and produces high-quality bricks.

The oldest factory is in Panama. It began operations in 1901, was
reorganized in 1927, and has now been producing tiles and porcelain sanitary
equipment for some years. It turns out common bricks, vitrified facing bricks,
hollow clay blocks, and ornamental clay articles which are exported to the south
of the United States. It has a vacuum moulding machine, mechanized cutters and
hand-propelled loading cars. The bricks are fired in petroleum-burning kilns.

In Costa Rica, two plants produce vitrified clay piping. One of them, in
San José€, manufactures pipes, four, six and eight inches in dismeter and can
turn out 500 four-inch pipes per eight-hour shift. It uses a hydraulic machine
for moulding the pipes and has two kilns with a joint capacity of 1,000 pipes

per firing operation.

2e Bahareque

Particulars on the use of bamboo as an important element for construction
with bahareque are incomplete, but both the Focd and Agriculture Organization of
the United Netions (FAO) and the Inter-fmerican Housing and Planning Centre (IHPC)
might study how it can be better employed. As seen in table 1, bahareque plays a
significant role in E1 Salvador, Honduras and Panama as well as in Nicaragua,

according to the report of the National Development Institute (Instituto de

Fomento Nacional) already mentioned. Bamboo is important because it can be used

not only in bahareque construction but also in scaffolding, reinforcements,
Venetian blinds, conduits and ornamentation. It is very useful in low-cost
housing because the family concerned can cultivate bamboo for house-building and

also for fences, protective covering, cages or enclosures, and the manual
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industries. However, in a study prepared by the United States Department of
Agriculture, it is stated, with reference to Nicaragua, that bamboo of better
quality for building purposes should be introduced into the country because the

species which predominates there (guadua amplexifolia) is really the poorest for

building. This is possibly true of other countries as well. The study of
bamboo should therefore be undertaken as quickly as possible because of its
importance for low-cost housing, especlally in the rural areas, and also because

of the multiple uses of this material already described.

R Timber

The most important aspects of this building material - which plays a great
part in Costa Rica, Panama, Honduras and Guatemala in that order - are discussed
later in this report in connexion with the possibilities of a Central American

8/ '

common market for the building materials industries.~' Mention is, therefore,

not made of them here.

8/ See chap. VII.
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Iv. Effects of the replacement of indigenous
materials by cement

The utilization of essentially local materials has so far enabled the
inventory of Central American dwellings to be drawn up. It now appears
desirable to consider briefly the effects of the introduction of concrete,
particularly on building costs. However, in order to deal fully with this
aspect, compleéte studies should be undertaken, covering all the Central
American countries. For the moment, Guatemala City has been chosen as an
example, because certain data and series of statistics relating to it are
available and will enable the changes which have occurred in recent years
to be analysed.

In Guatemala City,g/ between the years 1950 and 1955, there was a reduction
in the number of private buildings constructed but the value per square metre of
ground coverage increased at a much greater rate than did the general price
index. Thus, while in 1950 the private sector invested, in that city, the sum
of $2,576,000 in 1,082 buildings with a total ground coverage of 159,600 square
metres, in 1955 it invested $2,521,300 (i.e., a similar sum) in 637 buildings
occupying a total area of 62,500 square metres. Hence, over the five-year
period, each square metre built upon rose in value from $16.14 to $40.34,

i.e., two and a half times. Parallel with this increase, the average ground
coverage decreased from 147 square metres per dwelling unit in 1950 to 92 square
metres in 1955 (table 2).

Although no accurate information on the subject was available, the fact
that the price per square metre of ground coverage increased so much faster than
the general rise in prices seemed attributable to the use of better materials
such as concrete and brick, better sanitary installations, and more luxurious
finishings. It is also possible that higher buildings cost much more than those
of one or two floors constructed with traditional materials. Apn additional
factor has been the more frequent use of imported materials, consequent upon
higher standards and increased luxury building. As a result, between 1946 and
1956 the volume and value of building material imports trebled. On the basis
of 1946 = 100, the index rose to 355.8 (volume) and 340.3 (value).ig/

9/ Industria de Materiales de Construccidn y Posibilidades de Intercambio.

T Document submitted by the Guatemalan delegation to the meeting on Housing,
Building Industries and Construction Materials Problems in Central America
and Panama (AC.6/I/DI/4, November 1957).

10/ Ibid., p. 38.
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Table 2

Guatemala City - Index of prices, number of private buildings constructed,
value and ground coverage in square metres, 1950-1955

Year Wholesale price Number of new  Value of new Ground
index buildings buildings coverage in
(1953 = 100) constructed constructed in  thousands of
thousands of square metres

quetzals 1/

1950 95 1,082 2,576.2 159.6
1951 101 okl 2,798.9 175.5
1952 100 775 1,874.1 121.4
1953 100 728 2,170.9 55«7
1954 105 82h 3,486.1 81.3
1955 101 637 2,521.3 62.5

gources: Price index: Compendio Estadistico Centroamericano, United Nations
Publication, Sales NO.:195T.IT.G«C.

Buildings: Industria de Materiales de Construccidn y Posibilidades
de Intercambio. Document submitted by the Guatemalan delegation to
the meeting on Housing, Building Industries and Construction Materials
Problems in Central America and Panama (AC.6/I/DT/4, November 1957).

Note: 1/ The quetzal is at par with the dollar.

During 1953 the total area built upon dropped sharply to less than half
that of the previous year and was the lowest recorded during the period 1950-1957 -
only 55,700 square metres (table 4). Prices increased moderately between 1950 and
1953, although adobe and sand showed the biggest increases - 15.3 and 20.9
respectively. After 1953 building recovered and the prices of materials required
for concrete construction experienced the largest increases between 1953 and 1956:
cement 18.0, gravel 33.7, sand 19.1 and brick 42.0. Under the influence of this
rising trend, adobe went up to 18.8 and timber (cedar) to 21.4k (table 3). As
there is no relationship between these rises and the wholesale price index, they
are probably attributable to a sudden demand for materials whose production was
insufficient to meet the building programme undertaken. Indeed, the data
available reveal a steady decline in brick and timber output between 1950 and

1953, while cement production gradually increases, except in 1954 (table 4).
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Table 3

Guatemala City - Variations in the price index of building
materials (1940 = 100), 1950-1956

Cement
Common
Adobe
Gravel
Sand
Tile
Pine
Cedar
Lime

Floor boards

1950 Increases and Decreases 1956
as compared with 1953 as compared with
1946 as ccmpared with 1953
1950
Average 13.2 10.1 15.6
4.9 L9 18.0
brick 7.9 6.9 42,0
27.0 15.3 18.8
5.6 Te5 33.7
25.1 20.9 19.1
20.1 - bk 3.6
6.6 5¢5 5.7
b7 b 21k
5.1 1.5 - 10.0
8.l 4,6 8.0

Source: Document submitted by the Guatemalan delegation (AC.6/I/DI/4), ibid.

Table 4

Private building in Guatemala City in thousands of square
metres and production index for certain building materials

in the country (1946 = 100)

Year  Private bul}dlng +n Production index for certain building materials
Guatemala City in
thousands of square
metres Cement Clay brick Cement brick Timber
1950 159.6 150.3 88.2 108.3 97.8
1951 175.5 207.1 69,4 108.5 ok b
1952 121.L 216.7 63.9 91.6 84.6
1953 55.7 20,2 65.6 63.8 76.8
1954 81.3 231.1
1955 62.5 289.3
1956 99.0 283.9
1957 127.0 333.8
Source: Private building: United Nations Statistical Yearbook, 1958,

Sales No.:58.XVII.I.

Production indices: Document submitted by the Guatemalan delegation

(4c.6/1/DT/M).
18-
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The above data reveal a marked tendency towards building with concrete, and
and an extraor&inary rise in costs. From table 5 it may be seen that, while in
1950 a dwelling occupying 147 square metres was worth on the average 2,380 quetzals,
in 1955 one of the 92 square metres wss worth 3,985 quetzals. If this average is
compared with the per capita income it will be observed that in 1950 the value of
housing in Guatemala City was eguivalent to about eighteen times the value of
per capita income, but in 1955 to about twenty-five times. This situation reflects
the tendency to build for high-income families, to the detriment of the poorer
people who constitute the majority. It also shows that the introduction of new
building techniques and the boom in concrete construction have exerted pressure
on the prices of basic materials and have exacerbated the problem of finding
accommodation for less wealthy families. It 1s therefore a matter of the utmost
importance and urgency to study building systems and the utilization of materials
with a view to erecting dwellings within reach of the poorer sectors of the
population, and even to consider whether State subsidies should bridge the gap

between building costs and the tenant's capacity to pay.Ei

Table 5

Guatemala City - Bulilding Costs compared with per capita
income, 1950-1955

Average ground coverage Avercge value of Per capita Value of
Year of building in square building in income in building
metres dollars dollars compared with
per capita
inccmre
1250 147 2,380 132 17.8
1955 92 3,985 160 2h.7

: o . < 2 7 oas .
Sources: Edificacidn en m™ y valor (Building in square metres and value):
document submitted by the Guatemalan delegation (AC.6/I/DT/k,
November 1957).

Ingreso per cdpita (Per capita income): "La Vivienda de Interés Social
en América Latina, Istmo Centroamericano", Pan American Union,
Washington D.C., 1957.

5
Ig

In several of its settlements the Guatemalan Govermnment has already granted
subsidies of various types in order to solve this problem, but it has not been
possible to meet the full needs of low-income families. Several settlements
have been allocated to such families, but there have been difficulties in
collecting rents even when these are fixed as low as in the Tres de Julio and
Bethania projects. A co-operative settlement is now being built as an
experiment, but its results have not yet been evaluated (AC.6/I/DT.6, 1957).

oo
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V. Research on building materials

The Central American countries have lsboratories attached to various
establishments where research on building materials may be conducted, but none
of them is completely equipped for specialized studies. So far, relatively little
progress has been made; and hence the great need for the conducting of fuller
research.

From the information submitted at the Meeting on Housing, Building Industries
and Construction Materials Problems in Central America and Panama it may be
gathered that in El Salvador studies have been made on lime and the use of light
boards and cement. The Inter-American Centre for Industrial Productivity (Centro

Interamericano de la Productividad Industrial) is located in this country, and

laboratories are attached to the Ministry of Public Works and the EL Salvador
Cement FPactory.

In Costa Rica there are laboratories at the University, the Ministry of
Public Works and the Housing and Town-Planning Institute. With the help of
experts from the Inter-American Housing and Planning Centre (IHPC) the brick-
making industry of Costa Rica has been studied and the Pepartment of
Standardization has conducted research on the common brick.

In Guatemala there are the laboratories of the School of Engineering, the
Department of Roads, the Department of Public Works and the Department of Mining
and Hydrocarbons. The laboratory of the Ministry of Public Works was recently
incorporated with the laboratory of the University, which as a result has become
the only laboratory in the new University City of Guatemala.

In Nicaragua the National Development Institute Has carried out a preliminary
study of the main building materials used, and has published a report entitled
"Building in Nicaragua" which contains data on dimensions, weights and other
characteristics, as well as on methods of production and development.

At the regional level, the laboratories of the Inter-American Housing and
Planning Centre have engaged in research on stabilized earth, certain properties
of bamboo, and reinforced concrete. This Centre was founded by the Pan American
Union with the help of the United Nations, and is located at Bogotd, Colombia.
There is also the Central American Research Institute for Industry (ICAITI),
established by the Central American countfies, with its headquarters in Guatemala
City. The United Nations has constantly collaborated in the work of these two

institutions and has provided permanent technical assistance through experts. The
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United Nations Special Fund has included ICAITI among the projects to which it

intends to give economic aid for the purposes of research.

1. Standardization

The information on the standardization of building materials is also
fragmentary. This problem appears to have been studied only in Costa Rica: here,
the Department of Standardization and Industrial Technical Assistance, which
comes under the Industries Department, has worked out standards for various

articles, including common solid bricks.

2. Module co=ordination

No efforts towards the adoption of modules have been made, except in
El Salvador and Costa Rica. In both these cases, housing institutes have been
the bodies most interested; they have adopted a module, at least for their own
building operations. In Costa Rica, the first effort along these lines was
made by the Housing and Town-Planning Institute on the basis of certain existing
materials, especially cement blocks, but application of’the modules proved very
difficult. BSubsequently, since timber is the material most used in the
construction of houses, a module of 813 mm. was adopted, as being the sum of
the dimensions of a number of planks used as wall linings.ig/ This module is
used mainly in prefabricated timber houses which the Housing and Town-Planning
Institute manufactures with the help of a workshop donated by the United Nations.
The workshop can produce four low-cost wooden houses per day; they have been
used mainly to fulfil undertakings assumed under the philanthropic programme
known as Vivierda en Marcha.

In El Salvador, the Urban Housing Institute has adopted a module of 1.35 m.

on the basis of available construction materials and the measurements of the
humen body. Materials had to be produced in multiples of 15 cm. This is now
being done, but a period of three years was required before it was possible.
From this module the Institute has developed a series of dimensions for housing

design. For example, the design of bedrooms is governed by the following table:

1 bed 4 square modules

2 beds 6 " "
2-3 beds 8 " "

3 beds 9-10 " "

4 veds 11-12-13 " "

12/ Normalizacidn de Materiales de Construccidn y Dimensionamiento. Document
submitted by the Costa Rican delegation, ECLA, AC.6/I/0T/33, November 1957.
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In the same way, the Institute fixed dimensions for single-family dwellings of
two and three bedrooms at 30 and 39 square modules respectively. For multi-
family dwellings it established dimensions varying between 36 and 79 square
modules, according to the type of apartment.;é _
The advantages observed by the two Institutes in the adoption of a module
are great, and the other countries are keenly interested in expediting studies
which will enable modules to be co-ordinated throughout Central America for the
purpose of encouraging the exchange of certain construction materials. A
United Nations expert is initiating in 1959 the preliminary studies on the
standardization of building materials and on the possibility of adopting a

common module,

;é/ Ponencia de la Delegacidn Salvadorefia sobre Normalizacidn de Materiales
de Construccidn, Dimensionamiento y Coordinacidn Modular (AC.6/I/DT/16,
November 1957). ‘
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VI. Professional personnel and construction firms

This aspect of building, which has & bearing on the development of
construction techniques and the adoption of standards and common measurements,
appears satisfactory in Central America. The universities in Panama, Guatemala
and El Salvador have departments of architecture, and in the other countries
the schools of engineering have given their students training in architecture.

1L/

According to a preliminary report prepared by the Pan American Union,— there
are enough professional staff and building firms to meet the needs of the various
countries, but measures might well be taken to encourage the movement and
interchange of professional personnel between countries. This is particularly
important for building firms which cannot expand or adopt more modern methods
of construction because they have an inadeguate Vvolume of business within each
individual country.

According to the study already mentioned, there are at present in Central
America approximately 939 engineers-architects-builders and 115 building firms,

distributed as in table 6.

Table 6

Central America: Engineers-~architects-builders
and building firms, 1957

Professional Personnel

Country (engineers-architects-builders) Building firms
Costa Rica 209 13

El Salvador 130 17
Guatemals 150 20
Honduras 100

Nicaragua 0 5
Panama 260 60

There are also some unqualified builders working on a small scale. They

undertake minor operations and their exact number has not been estimated.

l&/ Bosquejo sobre la Capacidad de la Industria de la Tdificacidn en Centro
América y Panamd, October 1957
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According to an appreciation made in the report of the Inter-American
Housing and Planning Centre, the largest building firms are in Panama and some
of them have accepted work in other countries of Central Americea., However,
for fairly large public projects the Central American countries have had
recourse to foreign contractors, mainly from the United States but in some
cases from Venezuela. If, therefore, building firms could broaden their markets
to include the other countries they could probably operate on a much bigger

scale than at present,
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VII. Possibility of establishing a Central American common market
for the building materials industries

Preospects for a common market for bullding materials industries in
Central America and Panama depend on the magnitude of the demand for building
materials, the effective production capacity of domestic sources of supply,
the structure of these industries, their geographical distribution in the
various countries, the cost of production and the price of building materials,
the relation between the prices of materials imported and of those produced
locally, and the degree of tariff protection.

A common market would mean the elimination or reduction of tariff and
other barriers hampering the free exchange of these materials between the
countries in question, and the adoption, by some of these countries, of a
uniform duty on similar products coming from outside the free trade area which
the common market would constitute.

The chief purpose of such an arrangement would be a greater degree of
international specialization of production, based on the various advantages
offered by each country. Through such specialization, the building materials
industries in each of these countries would have access to a market wider than
their own national one. On the one hand, this wouid help to bring about an
increase in the scale of production and even in the capacity of existing
industries, with a consequent reduction in costs; on the other, it would permit
the establishment and economic operation of industrial activities which would
be impossible in Central America on the basis of purely national markets. Both
types of development would bring considerable benefits to the participating
countries, not only by increasing trade between them but by raising the level
of employment and income. This latter factor would in turn contribute to an
increase in exchanges with countries outside the free trade zone, and so,
eventually, help to increase world trade.

If the problem of these industries is examined from another standpoint,
there can be no doubt that building materials are one of the most important
factors in the cost of a housing programme designed to satisfy the needs of the
lowest paid sections of the population. It is therefore useful, when discussing
and analysing the problems presented by the housing needs of the great mass
of the population of Central America and Panama, to be acquainted, in broad

outlines, with the structure of the building materials industries in the six
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countries, with their main features, with their chief defects, and with their
future potentialities. This information will, it may be hoped, provide the
national housing authorities with further material on which to base their
housing policy, with a view to a more effective and hence more economical use of
resources, both at the national and at the Central American level.

The advantage of possessing this information is still more apparent if
it is remembered that no specialized surveys of the building materials industries
in Central America and Panama have yet been completed and that, in surveys based
on industrial prcduction censuses, the coverage of the building materials
industries has been nc more than partial. It should also be noted that
industrial censuses, which are very useful for the analysis of activity in the
building materials industries and are an essential requirement for the preparation
of continuous statistics and the corresponding indices, as well as for that of
investment programmes for the industry, give only an intermittent picture, at
several years' intervals, of this great sector of production.

The present chapter of this report describes, along these general lines,
the situation in the most important building materials industries in each of
the Central American countries and in Panama during the period 1945 to 1956,
and gives forecasts for the period of five years between 1958 and 1962, where
this has been possible and with occasional reservations due to lack of information.

Thus, sections 1 to 7 contain a general review of the principal industries
manufacturing building materials; this includes, where data has been available,
such aspects as productive capacity, actual production, volume and value of
imports, past trends in apparent consumption, and approximete forecasts for
consumption in the future. Section 8 endeavours to assess shortages in the
manufacture of building materials in Central America and Panama, and attempts
an evaluation of the productive capacity in those materials which now exists, is
under development or is in project, compared with the present and potential
demand for them. Lastly, section 9 indicates some of the requirements for the
establishment of a common market in building materials in Central America and

Panama .

1. The cement and allied industries

Cement production is an industrial activity which has expanded most rapidly
in recent years in Central America, thanks to a growing demand based on a high

level of public and private building in most of the region's countries. One
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reason for this development has been an increasing tendency to rely less on
imports - now representing a smaller proportion of the total consumption, which

in 1956 amounted to 330,000 tons - and the establishment of new factories in
Central America. Nevertheless, if the high rate of increase in consumption is
maintained in the future, a considerable shortage in production may be anticipated.
If capacity now existing and in course of development is taken as a basis, the
shortage in Central America as a whole would amount to 225,000 tons in 1962 if an
annual increase of 10 per cent in consumption were assumed, and to 322,000 tons

if the annual increase in consumption amounted to 12.6 per cent (the average

rate observable for the period 1945-1956). If two additional projects now under
consideration were carried out during the coming years, the shortage for Central
America as a whole, already mentioned, would be eliminated in the case of the
lower increase in consumption, although there would be considerable shortages

in certain countries along with surpluses in others. For this reason, increasing
importance attaches to the idea of co-ordinating the development plans of the
cement industry in Central America, with a view to interchange among the countries
under a common market system, provided that transportation and other problems

are solved.

The situation described is not greatly altered by the addition of the
corresponding figures for capacity, production and anticipated consumption in
respect of Panama, although during the intervening years Panamanian production
might help to reduce the anticipated shortages, especially if the higher rate
of annuel increase in consumption were to materialize.

A detailed analysis of the foregoing considerations will be found in

section 8 and in tables 29 and 30.

(a) Productive capacity

In Central America, the capacity of producing cement increased two and =
half times in the period of eleven years between 1945 and 1956, with a growth
in annual production from 90,900 to 234,000 tons during that period, i.e., an
increase of 157 per cent.lz/

;2/ The figures for annual capacity are vased on the theoretical daily capacity
during a year of three hundred working days. See table 7.
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In 1945 the only factories operating in Central America were those in
Guatemala, with an annual capacity of 71,400 tons, and in Nicaragua, with an
annual capacity of 19,500 tons. Early in 1955 a new factory began working in
El Salvador, near the port of Acajutla, with an annual productive capacity of
45,900 tons. To meet the needs of the Salvadorian market, a new kiln was
added to this plant during 1955, with an annual productive capacity of
61,200 tons of cement. Likewise, in 1955, a second kiln with a productive
capacity of 36,000 tons was installed in the Nicaraguan factory.

Panama's factory began operating early in 1948 with an annual productive
capacity of 90,900 tons, which was increased four years later by 20 per cent to
108,000 tons annually, following improvements to equipment.

Thus, between 1945 and 1956 the installed cement production capacity in
Central America and Panama was almost gquadrupled, by an increase from 90,900 to

342,000 tons annually.
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Central fmerica and Panama:

Table 7

Installed cement production capacity,

1945-1956G; capacity under construction, 1957 to 1959

(Tons)

Guatemala Nicaragua El Salvador Henduras

Total for
Central
Total for America
Costa Central and

Rica America Panama Panama

Installed capacity:

Kiln No. l,
Kiln No. 2,

Kiln No. l,

Kiln No. 1,
Kiln No. 2

Capacity increased by 20 per cen%
following improvements to
equipment.

Kiln No. 1, 153 tons per day.
Kiln No. 2, 120 tons per day.
Kiln No. 2, 204 tons per day.

119 tons per day.
119 tons per day.

65 tons per day.
150 tons per day.

, +70 tons per day.

-29 -

Installed

capacity:
15 71,4007 19,500%/ - - - 90,500 - 90,900
1946 71, " %00 19, 500 - - - 90,900 - 90,900
1947 71, "400 19,500 - - - 90,900 ¢/ 90,900
1948 71 Loo 19,500 - - - 90,900 90, ooo 180,900
1949 71, ’100 19,500 - - - 90,900 90 000 180 ,900
1950 71, ’400 19,500 - - - 90,900 9o 000 180 ,900
1951 71, 7400 19,500 - - - 90,900 90 ooo_/ulso 900
1952 71, 100 19,500 gy - - 90,900 108, oo 198,900
1953 71,400 19,500 L5 5Co - - 136,800 108 000 2kl ,800
195k 71,k00 19,500, b5 1900, - - 136,800 108,000  21k,800
1955 71,400 55,500~/ 107,100 - - 2547000 108,000 342,000
1956 71,400 55,500 107,100 - - 234,000 108,000 3&2 000

Installed capacity plus extensions
under construction:
1957 1h2 800—/7 55,500./ 107,100 - - 305,400 108,000 413,400
1958 k2, 1800 100,500~ 107,100 Y 350, 100 108,000 458 400
1959 1k, ,800 100,500 107,100 45,000 - 395, 400 108,000 503, 1100

Source: Manufacturing enterprises.

Installed capacity plus extensions
under construction:
b/

Kiln No. 3, 238 tons per day;
will come into operation at the
end of 1957.

Kiln No. 3, 150 tons per day;
will come into operation in the
‘middle of 1958.

New plant: Kiln No., 1, 150 tons
per day; will come into operation
at the beginning of 1959.

1/
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(v) Production

In the period 1945-1956, cement production in Central America showed a
five~-fold increase from 37,296 to 189,802 tons, i.e. one of 403 per cent.
Production in Guatemala, which in 1945 was about 26,262 tons, had reached
the figure of 79,423 tons in 1956; while in Nicaragua, which produced only
11,034 tons at the beginning of the period, the figure reached at the end of it was
hl,692 tons. The greatest contribution, however, to this considerable expansion
in the regional production of cement was furnished by the industry of El Salvador;
in this country production, beginning in 1953 with 28,953 tons, reached the
figure of 68,687 tons in 1956, thus exceeding Nicaraguan production and
approximating very closely to that of Guatemala (see table 8).

Table 8

Central America: Cement production, 1945-1956

(Tons )

Year Guatemala Nicaragua El Salvador Total

1945 26,262 11,03k - 37,296
1946 27,666 10,654 - 38,320
19L7 28,013 11,562 - 39,575
1948 31,469 16,234 - 47,703
1949 35, 740 16,398 - 52,138
1950 42,505 16,789 - 59,29k
1951 58,807 18,231 - 77,038
1952 61,039 21,098 - 82,137
1953 56,947 23,739 28,953 109,639
1954 61,571 23,441 k9,520 134,532
1955 78,796 28,718 55,222 162,736
1956 79,423 41,692 68,687 189,802

Source: Manufacturing enterprises and Departments of Statistics.

Between 1948 and the first half of 1957 Panama's factory produced a total of
638,382 tons, i.e., an annual average of 67,200 tons, which exceeded by some
20,000 tons the average annual consumption in the country between 1950 and 1955.
This enabled Panama to achieve a fair volume of exports (including exports to the

6/

Canal Zone).;—

;é/ No annual production figures are available for the cement factory in Panama.
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(¢) Imports

Despite the considerable increase in Central American cement production to
which reference has been made, the high level of demand led to a high rate of
imports, which increased from 52,040 tons in 1945 to 143,856 tons in 1956, i.e.
by 176 per cent (table 9). This increase, however, was substantially less than
that recorded in production. Moreover, it should be noted that in 1956 Costa Rica
and Honduras, which are not yet producer countries, together imported ok,93k4 tons
of cement,

There is, therefore, a growing tendency throughout Central America to lessen
reliance on cement imports. In 1945 production accounted for 41.9 per cent and
imports for 58.1 per cent of the total apparent consumption of cement in Central
America, whereas in 1956 production rose to 57.6 per cent and imports fell to
42,4 per cent of a rapidly increasing total consumption (part I of table 10).

This process is, of course, seen even more clearly if account is taken only
of the three manufacturing countries - Guatemala, Nicaragua and El Salvador -
where the combined production of cement, which in 1945 was 69.1 per cent of
consumption, in 1956 attained to about 80.9 per cent, with a consequent reduction
in the share taken by imports, between those dates, from 30.9 to 19.1 per cent
(part II of table 10).
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Central America and Panama:

Table 9

Cement imports, 1945-1956

Total for Total for

Year Costa El Guate-~ Honduras Nicaragua  Central  Panama Central America

Rica Salvador mala America a/ and Paname a/

(Tons )
ks 27,617 13,773 Leh 7,525 2,641 52,cko 52,468 10k, 508
946 1hk,011 17,k07 5,911 9,436 4,817 51,582 k9,287 100,869
1947 25,073 25,289 kL,2gk 12,506 2,142 69,3Ck 61,947 131,251
1948 21,110 28,590 k4,317 14,788 3,654 72,459 17,648 90,107
1949 28,357 29,936 8,k96 10,709 1,1ch 78,602 176 78,778
1950 33,082 46,929 6,552 17,11k 1,529 105,206 2,312 107,518
1951 34,548 38,702 4,814  1L,086 1,324 93,47k 39 93,513
1952 39,766 49,527 49 20,k57 5,309 115,208 28 115,236
1953 u45,377 31,897 185 25,029 8,498 110,986 31 111,017
195k 52,941 2h,131 2,993 25,768 16,779 122,612 36 122,648
1955 58,863 k40,578 4,817 25,821 19,633 1hg, 712 36 149,748
1956 64,415 20,010 26,900 30,519 2,012 143,856 4 143,860
(Thousands of dollars)
1945 576 3¢k 7 8 93 988 907 1,895
1946 333 Lol 89 230 109 1,185 825 2,010
19hT ok 855 124 169 62 2,00k 1,366 3,370
1948 573 1,306 89 259 8l 2,311 382 2,693
1949 834 859 195 251 31 2,170 Y 2,173
1950 8L 1,186 170 326 Ll 2,550 57 2,607
1951 1,001 1,25k 80 321 L3 2,699 1 2,700
1952 1,275 1,619 3 Lho 210 3,556 1 3,557
1955 1,120 865 6 500 258 2,749 1 2,750
1954 1,176 676 52 L8l Loo 2,880 1 2,881
1955 1,433 1,075 86 521 583 3,698 1 3,699
1956 1,669 554 1¢0 623 83 3,029 - 3,039
Scurce: Economic Commission for Iatin America, based on Central American foreign
' trade statistics.
g/ These totals include small imports from the Central American countries

themselves and from Panama.
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Central America:

Table 10

Production as a proportion of apparent

cement consumption, 1945-1956

J. Five countries:

Net Imports:

Production five countries
Proportion of Proportion of Apparent
Years Tons apparent Tons apparent consumption:
consumption consumption five countries
(per cent) (Tons)
1945 37,296 k1.9 51,867 58.1 89,163
1946 38,320 ho.6 51,557 57.4 89,877
1947 39,575 36.7 68,232 63.53 107,807
1948 L7,703 h1.0 68,543 59.0 116,246
1949 52,138 hi.1 ™, 866 58.9 127,004
1950 59,294 36.3 1¢k, 000 63.7 163,294
1951 77,038 45,2 93,234 54.8 170,272
1952 82,137 Lok 111,418 57.6 193,555
1953 109,639 k9.8 110,355 50.2 219,992
1954 134,532 52.8 120,191 L7.2 25k, 723
1955 162,736 52.7 145,798 47.3 308, 534
1956 189,802 57.6 139,755 La.b 329,557
II. Three countries: Net Tmports: three
Production producing countries
Proportion of Proportion of Apparent
Years Tons apparent Tons apparent consumption:
consumption consumption three manu-
(per cent) facturing
countries
(Tons)
1945 37,296 69.0 16,725 31.0 54,021
1946 38,320 57.7 28,110 L2,3 66,430
1947 39,575 56.4 30,653 L3.6 70,228
1948 47,703 59.4 32,645 40.6 80, 348
1949 52,138 59.3 35,800 ko.7 87,938
1950 59,294 5234 53,80k 47.6 113,098
1951 77,038 63.3 44 ;600 36.7 121,638
1952 82,137 61.6 51,195 38.4 133, 332
1953 109,639 73.3 39,947 26.7 149,586
1954 13k,532 76.4 41,482 23.6 176,014
1955 162,736 2.7 61,114 27.3 223,850
1956 189,802 80.9 4L 821 19.1 234,623
Source: Economic Commission for Latin America, based on Central American foreign

trade statistics.
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(a) Apparent consumption

As previously indicated, the high level of public and private demand has
brought about a high rate of increase in cement consumption in Central America
during the last eleven years. Thus, cement consumption in the five countries
rose from 89,163 tons in 1945 to 329,557 tons in 1956 - an increase of
269.6 per cent. The country showing the greatest increase in consumption was
El Salvador, with 514.2 per cent, followed by Honduras and Guatemala with 305.6
and 300.1 per cent respectively. Considerable rates of increase in consumption
were also observable in Nicaragua and Costa Rica, although they were not as high
as those recorded in the other three cases (table 11).

It should be noted that the coefficient of 12.62 per cent for the annual
cumulative increase of apparent cement consumption in the whole of Central America
is an extremely high one, since it is approximately equivalent to the doubling of
consumption every seven years; but it is particularly high in the case of
El Salvador, where it amounts to 17.59 per cent (consumption doubled every five
years), and in that of Nicaragua, with 13.53 per cent.

The existence of unused productive capacity in three of these countries must
certainly have contributed in large measure to this remarkable increase in cement
consumption. This development is shown in one way by the constantly decreasing
reliance upon imports, already noted, and in another by the favourable influence
known to be exerted on consumption by the availability of accessible domestic
sources of supply, through the opportunities arising for the establishment of
industries connected with cement, and the atmosphere of confidence created when

supply can, unaffected by external factors, respond to a continuous demand.
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Table 11

Central America: Apparent cement consumption, 1945-1956

(Tons)
E1l Total apparent

Year Guatemala Nicaragua Salvador Costa Rica Honduras consumption
1945 26,573 13,675 13,775 27,617 1,225 89,163
1946 33,577 15,451 17,02 14,011 9,436 89,877
19h7 31,513 13,426 25,289 25,073 12,506 107,807
1948 35,139 16,027 28,582 21,110 14,788 116,236
1949 Lk 236 13,917 29,785 28,357 10,709 127,00k
1950 49,057 17,417 L6, 62k 33,082 17,114 160,294
1951 63,386 19,555 38,697 3k, 548 14,086 170,272
1952 57,401 26,407 Lg,50k 39, 766 20,457 193,555
1953 56,579 32,257 60,770 45,377 25,029 219,992
1954 6L,015 Lo,220 71,779 52,9041 25,768 25k, 723
1955 83, clilt 48,551 92,255 58,863 25,821 309,534
1956 106,323 k3, TCk 8l,596 el, 415 30,519 329,557
Percentage

increase

1956/1945  300.1 219.6 514.2 133.2 305.6 269.6
Coefficient

of annual

cumulative

increase 11.72 13.53 17.59 11.97 12.58 12,62

Scurces: Manufacturing enterprises and Departments of Statistics.

(e) Trade within Central frerica and with Ferera

In view of the fact that all the countries except Panama have shortages
in cement production, trade within Central America in this commodity has been,
generally speaking, spcradic and of relatively small importance.

Thus, in the eleven-year periocd under consideration, Guatemala exported
6,700 tons of cement to ELl Salvador, i.e., an annual average of 610 tons.
Between 1946 and 1950 Nicaragua exported 8,645 tons, of which 6,94k went to
E1l Salvador, 1,116 to Costa Rica, 581 to Honduras and 4 to Guatemala. After 1951,
Nicaragua ceased its exports. Lastly, between 1953 and 1955 E1 Salvador
exported 5,497 tons of cement, of which 4,788 were sent to Honduras, 653 to
Nicaragua and 56 to Guatemala. Exports of cement from El Salvador amounted in

1956 to about 4,100 tons; in the absence of detailed statistics concerning
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destination, it may be presumed that the bulk was sent to Honduras. According
to information from manufacturing enterprises, cement was exported fram

El Ssalvador to Honduras in the first half of 1957 at an annual rate of 6,000 tons
(11,700 bags ter month).

Panama, which in 1947 imported 62,000 tons of cement, became a net exporter
of cement frcm the time when its factory began working in 1948. Between 1948
and the first half of 1957 exports amounted to scme 122,541 tons, equivalent
to 19 per cent of the total production during that period (table 12), although
after 1952, in which year those exports reached their maximum, they gradually
diminished to a mere 1,000 tons in 1956.

Approximately three-quarters of these Panamanian exports went to Central
America, and the rest to South America. El Salvador wag the biggest market for
Panamanian cement in Central America, purchasing 56,480 tons or 62 per cent
of the total exported by Panama to Central America. Then followed in order of
importance Costa Rica, with 18,825 tons, or 20.7 per cent of the total;
Nicaragua, with 9,511 tons, or 10.4 per cent; and Honduras, with 5,937 tons,
equivalent to 6.5 per cent.

The entry into production of El Salvador's factory in 1953 with 45,900 tons
.capacity and, two years later, the addition of a second 61,200 ton kiln to the
plant, together with the installation of a second 36,000 ton kiln in Nicaragua's
plant, raised the capacity of these two countries to 107,100 and 55,500 tons
respectively, and eliminated T70.4 per cent of the Central American market for
Panamanian cement. According to Costa Rican foreign trade statistics, imports
of cement frcm Panama, which during the periocd 1952-1954 had been about
5,92k, 5,040 and 5,661 tons respectively, were in 1955 reduced to 2,313 tons.

(f) Plans for increasing capacity and for installing new plants

The considerable growth in the demand for cement which has taken place in
Central America in recent years, and which is expected to continue in the years
to ccme, has brought about an expansion of capacity in certain countries of the
Isthmus. In two of them the work of installing additicnal kilns is fairly
advanced, and in another the construction of a new factory has recently begun.
Besides these extensions, the establishment of two new plants is being studied.

Guatemala's factory is planning to put a new kiln into operation which
will double the factory's productive capacity by advancing it to 192,000 tons
for a year of 300 working days (thus far in 1960 the factory has been operating
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Table 12

Panama: Cement exports by countries of destination, 1948
to first half of 1957 a/

(Tons)
Central America:
El Salvador 56,480.29
Costa Rica 18,825.46
Nicaragua 9,511.16
Honduras 5,937.42
Guatemala 340,00
Total for Central America 91,094.33
South America:
Colombia 14,124 45
Peru 10,005,011
Ecuador 4,618.56
Chile 2,125.00
Venezuela 573.75
Total for South America 31,4h7.77
Total exports 122,541.10

Source: Manufacturing enterprises.

i/ Does not include sales in the Canal Zone, which amounted to 70,126 tons
in the financial years 1950-1955.
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at only 50 per cent of capacity). The plan also includes modification of the
quarry system by the installation of a conveyor-belt to carry raw material

to the factory, the building of six new silos, and the construction of a storage
shed for raw material. At present there are five silos for cement and eight
for raw mix.

In Nicaragua, a third kiln with an annual capacity of 45,000 tons, is being
installed, which is designed to enable the Nicaraguan plant to attain a total
annual capacity of 1C0,500 tons.

lastly, work has begun on the construction of the new cement works in
Honduras, situated near San Pedro Sula in the northern area of the country,
which will have an annual productive capacity of 45,000 tons. This plant
began manufacturing cement in 1959 (see table T).

There is another project to establish a new cement plant in Guatemala,
whereby present capacity would be doubled. This plant will be situated scme
sixty kilometres (thirty-eight miles) frcm Guatemala City, on the Atlantic
Highway. In view of the cement supply capacity which will be reached when
extension to the existing plant beginsoperating, the new works will presumably
have to depend to a large extent on foreign markets.

The probable trend of future supply and demand for cement in Central America

and Panama is examined in section 9 of this chapter.

2. Industries subsidiary to the cement industry

(a) Asbestos-cement products

Two plants in Central America manufacture asbestos-cement products - one
in Guatemala, the other in E1 Salvador.

The older of these is located close to Guatemala City, and began working
in the middle of 1945. It manufactures asbestos-cement pressure pipes by the
Dalmine system, as well as drain-pipes - both types of pipe having interior
diameters ranging frcm 2 to 12 inches and a length of 6 metres. Its annual
productive capacity in pipes, based on an eight-hour shift, is 2,200 tons.
This plant also manufactures corrugated and smooth sheets of asbestos-cement,
in dimensions of 2.14% m. x 96.5 em. x 6 mm. and 2.1% m. x 1.07 m. x 5 nmm.
respectively, as well as other rocfing accessories. Its annual capacity in
terms of corrugated sheets, based on an eight-hour shift, is 2,000 tons. Although

no data concerning the plant's annual production are available, the annual average
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of sheeting manmufactured from the date of its inception until the midde of 1957
approximates very closely to its capacity calculated on the basis of a daily
shift.

This plant formerly distributed its products in El Salvador, and in 1951
it furnished technical and financial help with a view to the erection of the
Salvadorian plant. Since then it has concerned itself almost entirely with
supplying the dcmestic market, exporting only sporadically, and in very small
guantities, to other Cental American countries.

El Salvador's plant, which began working in 1951, produces corrugated
sheeting in dimensions of 2.14% m. x 9% cm. x 6 mm., and smooth sheeting in
dimensions of 2,44 m. x 1.22 m. x 5 mm., as well as roofing accessories and
water-tanks of asbestos-cement. TIts annual productive capacity in terms of
corrugated sheeting is 2,500 tons, based on an eight-hour daily shift. However,
from 1952 - the first year of its normal operation - Salvadorian imports of these
products rose progressively to 900 tons in 1956, when domestic production reached
its lowest point. According to information supplied by the industry, E1 Salvador
exports only about 5 per cent of its production to other Central American
countries - principally to Honduras and Nicaragua.

Despite the existence of these two Central American factories, large
quantities of asbestos-cement products are imported by Guatemala and E1 Salvador,
as well as by the other Central American countries and by Panama.

In 1956, Central American imports of these products rose to 3,700 tons
valued at $430,000, while Panama's imports were 1,000 tons valued at $70,000.

The largest Central American importer was Honduras, with 960 tons valued at
$130,000, followed very closely by El Salvador, with 900 tons valued at $100,000.
In 1956, Guatemala's imports of 100 tons, valued at $25,000, were low compared with
the two preceding years, when they were 290 and 390 tons valued at $55,C00 and
$40,000 respectively (table 13).

Galvanized steel sheeting is widely used, instead of asbestos-cement sheeting,
in certain Central American countries and in Panama (table 14). Between 1945 and
1956 consumption of this product increased at an ever faster rate in Central
America and Panama, frcm 3,500 to 19,000 tons, and the value of imports rose from
about $400,000 to $&,400,000.
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Table 13

Central America and Panama: Imports of asbestos-cement sheeting,

1945.1956
Total Total Central

Year Costa Bl Guate- Nica- Central Panama America and

Rica Salvador mala Honduras ragua  America Panamsa

(Tons)
1945 61 - - 15 - T6 3 79
1946 77 - 28 4hs5 - 550 113 663
1947 75 - 26 380 - 481 663 1,144
1948 1k - 289 163 - 466 20k 670
1949 9 - 162 110 - 281 41 Loo.
1950 3 - 679 151 - 833 41 oy
1951 26 450 2L 272 346 1,118 35 1,153
1952 748 27k 33 3,030 379 L, Lek 91 4,555
1953 247 350 15 560 322 1,49k 302 1,816
1954 124 514 287 596 708 2,229 866 3,095
1955 228 562 392 543 108 1,833 981 2,814
1956 506 903 99 962 2k 2,719 1,002 3,721
(Thousands of dollars)

1945 17 - - 1 - 18 2 20
1946 12 - 2 66 - 78 12 90
1947 26 - L4 25 - 55 161 216
1948 11 - 69 32 - 112 25 137
1949 2 - 22 11 - 35 19 54
1950 1 - 97 31 - 129 18 7
1951 3 52 p) 23 L5 126 7 133
1952 101 39 7 336 7 560 8 568
1955 ol 45 2 75 78 224 30 254
1954 21 68 53 63 60 265 73 338
1955 21 L5 39 61 19 185 3 258
1956 62 102 26 127 L 361 68 Log

Source: BEconcmic Commission for latin America, based on Central American foreign
trade statistics.
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Table 1k

Central America and Panama: Imports of galvanized steel
sheeting, 1945-1956

Total Total Central

Year Costa El Guate- Nicara~ Central America and

Rica  Salvador mala Honduras gua America  Panama Panama

(Tons)

1945 930 257 847 L29 - 2,463 1,070 3,533
1946 99k 21k 787 708 - 2,703 1,1¢ck 3,807
k7 W77 279 526 830 - 2,112 87 2,959
1948 609 217 489 596 - 1,911 868 2,779
1949 730 369 845 738 - 2,682 900 3,582
1950 2,748 726 3,618 1,220 591 8,903 1,863 10,766
1951 1,586 1,168 2,726 1,874 779 8,133 750 8,883
1952 1,735 378 2,1ck 1,107 842 6,166 1,208 T,3Th

1953 4,246 1,827 3,136 1,350 1,783 12,342 1,566 13,9C8
195k 5,437 2,382  L4,7T7h 1,806  2,kLsk 16,943 2,254 19,197
1955.2,035 2,028 4,336 1,546 2,054 11,999 1,771 13,770

1956 1,790 3,826 7,333 962 2,657 16,568 2,707 19,275
(Thousands of dollars)
1945 98 28 82 54 - 262 122 38L
1946 133 26 131 85 - 375 153 528
197 ok 61 T3 169 - 397 154 551
1948 199 4o oly 135 - 468 151 619
19kg 216 85 215 175 - 691 202 893
1950 590 156 872 23k 11k 1,966 416 2,382
1951 k29 322 8ho Lo8 203 2,211 179 2,390
1952 L82 96 ha 306 259 1,884 311 2,195
1955 985 L32 769 367 381 2,934 588 3,522
1954 1,134 522 1,027 4L 485 3,617 453 4,070
1955 438 Lo 961 594 ko3 2,865 399 3,264
1956 345 898 1,772 127 619 3,761 6217 4,388

Source: Econcmic Ccmmission for Latin America, based on Central American foreign
trade statistics.
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(b) Cement blocks

Factories producing cement blocks of different sizes, with varying degrees
of mechanization, are found in all the Central American countries and in
Panawa,.

The largest and most mechanized of these, situated at Pueblo Nuevo on the
outskirts of Panama City, can produce 15,000 blccks measuring 3" x 8" x 18"
on the basis of an eight-hour-day shift, as well as blocks of larger dimensions.
It also produces tiling for floors and roofs, cement bricks, and mcoring posts.
This factory has two shake-cut machines for producing Basser blocks, a chute
and a mechanical weigher which can service two blcck-producing machines
intermittently, an automatic mixer and hydraulic trucks for transporting blocks
to the drying-shed.

Another plant in Panama produces 1,600 to 1,800 blocks with two small
machines manufactured in the country, and plans to install a new machine of
demestic manufacture which will produce 8,CCO blocks in an eight-hour shift.

In Guatemala, one of the largest factories can produce from 4,500 to
5,000 cement blocks of 20 x 20 x 40 cms. in an eight-hour shift, and another
can produce 1,800 blocks in the same period of time. Besides these two, there
are many other small factories with rudimentary machinery.

In Nicaragua, the cement factory has a block-producing plant with a
monthly productive capacity of 80,COO to 1C0,C00 blecks. In addition, it
manufactures 2,000 fence~-posts of prestressed concrete, as well as supports
for the carrying of power lines. Another factory in Managua can prcduce
3,C00 blocks of 4" x 8" x 16" in an eight-hour-day shift.

In Honduras, a factory is working with a productive capacity of 4,000 blocks,

measuring 15 x 20 x %0 cms., for an eight-hour shift.

(c) Cement drain-pipes

Throughout Central America and Panama, cement pipes are manufactured
with various diameters and by different methods of production. In E1 Salvador,
the Ministry of Public Works produces them for its own use and also sells them

to private individuals. In Tegucigalpa, the Fdbrica Nacional de Tubos (National

Pipe Factory) operates under the control of the Ministry of Public Works and
manufactures pipes with a diameter varying frcm 4 to 24 inches.
In Panama, apart from a factory producing ordinary cement pipes up to

a diameter of 36 inches, another plant manufactures special oval and circular
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pipes for floors, with a productive capacity of 350 pipes in an eight-hour
shift.

In Costa Rica, where the market has up to now been supplied by two
factories producing vitrified clay pipes, there are plans to install a plant

prcducing concrete pipes.

3. Steel products

(a) Steel rods

There is a fairly extensive demand for steel building-rocds in Central America,
which is almost fully met by imports. As in the case of cement, the apparent
consumption of this product in the region rose rapidly between 1945 and 1956,
from 10,587 to 37,445 tons - almost a fourfold increase. If the 1956 consumption
of Panama, amounting to 5,784 tons, is added to the 1956 figure for Central
America, the total cames to approximately 43,229 tons (see table 15).

Since 1941, a small steel rolling mill has, despite major difficulties,
been operating at San Salvador. It is equipped with locally-made machinery
and manufactures, frcm bales of soft scrap-iron, steel building-rods and light
stéelnsections which are rolled with a rather 0ld hand-operated bar milling
machine. Between 1950 and 1956, this firm produced approximately 2,500 tons of
rods, representing an average annual prcduction of about 360 tons. One of the
principal difficulties, of the many encountered by this plant, has been the problem
of obtaining supplies of its raw material: low-carbon 3crap. In order to overccme
this difficulty and permit the use of any type of scrap, the plant has installed
an electric furnace with a pouring capacity of 3.6 tons. As this plant is now
procducing about fifteen tons a day the domestic production of this building
material will be increased by approximately 3,000 tons annually. At the
present time the annual demand for steel rods in El1 Salvador is approximately
12,000 tons.

The present demand for steel rods and the foreseeable future increase
in that demand make it advisable to consider the possibility of establishing

1

a rolling mill as a Central American "integration industry" for the production

of this material in Central America.
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Central America and Panama:

Table 15

Imports of steel rods, 1945-1956

Total
Central
Total America
Costa ELl a/ Central and
Year Rica Salvador— Guatemala Honduras Nicaragua America Panama Panama
(Tons )
1945 318 3,268 5,375 Lek 1,162 10,587 7,170 17,757
1946 573 4,561 L 695 1,102 925 11,856 3,254 15,110
1947 1,315 L 564 5,103 2,275 1,448 14703 6,154 20,857
1948 750 5,736 6,215 1,878 1,3k2 15,921 3,075 18,996
1949 1,165 L 966 7,161 902 2,392 16,584+ 3,957 20,541
1950 2,00k 7,278 6,155 1,712 1,324 18,473 3,105 21,578
1951 2,253 11,143 7,637 1,295 2,298 ok 626 4,126 28,752
1952 3,702 7,571 3,817 2,928 3,665 21,685 885 22,568
1955 4,849 5,179 7,156 3,106 3,56k 23,654 3,317 26,971
1954k 5,11k 11 Lé6 5,503 L 5k3 2,495 29,141 k023 33,16k
1955 7,594 13,000 8,980 2,888 3,244 35,706 5,205 Lo,9011
1956 4,108 11,767 13,892 3,286 L 392 37,45 5784 L3229
(Thousands of dollars)
1945 32 286 369 36 129 852 501 1,353
1946 63 Lh1 374 100 129 1,107 225 1,332
1947 170 o597 605 263 235 1,870 637 2,507
48 107 869 8Lé 307 3L 2,Lk3 328 2,771
19k9 176 The 919 1hh L72 2,453 449 2,902
1950 198 T4 569 146 155 1,862 189 2,051
1951 239 1,340 812 27k 341 3,006 367 3,373
1952 565 Th2 513 489 637 2,946 113 3,059
1953 k48 637 760 514 3l 2,903 506 3,209
1954 528 1,202 523 629 306 3,188 358 3,546
1955 966 1,83k 989 432 L5L L 675 558 5,233
1956 600 1,712 1,775 L33 762 5,280 698 5,978
Source: Economic Commission for latin America, based on Central American

g/ Includes light shapes of small cross-section.

foreign trade statistics.
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(b) Welded steel tubing

Another steel-based building material consumed in considerable quantities
in Central America is welded tubing for water-pipes and electrical wiring.

In 1956, Central America imported 26,009 tons of this material, and Panama h,585
tons, making a total of 30,592 tons (see table 16). Preliminary consideration
has already been given to the possibility of making the manufacture of this
product a Central American "integration industry".lz/

Since early in 1956, a Salvadorian firm has been producing, as a partial
replacement for such tubing for electrical wiring, 1/2 and 3/4 inch internal
diameter plastic tubing of imported polyethylene; it has already been approved
for such use by the Salvadorian Inspectorate of Electrical Services. In 1957
bétween 600 and 750 metres of this tubing were produced daily. However, the
output is expected to be tripled when the plant is moved to a new location.

Several plants are manufacturing polyethylene plastic products and plastic
tubing in Guatemala, and another relatively large plant in Costa Rica is
engaged solely in the production of polyethylene film for containers. Although
they are not at present manufacturing polyethylene tubing for electrical wiring,
the inclusion of this new item in their production plans would not require

substantial capital outlay or additional technical knowledge.

;Z/ See United Nations, Economic Commission for latin America, Central American
Economic Integration (E/CN.12/L422) (Mexico City, 1956), pp. 1LO.1k1.
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Table 16

Central America and Panama: Imports of welded steel tubing, 1947-1956

Total
Central
Total America
Costa E1l Central and
Year Rica Salvador Guatemala Honduras Nicaragua America Panama Panama
(Tons)
1947 18,904 521 2,901 7,406 1,005 30,737 6,711 37,448
1948 2,871 1,190 2,028 14,000 712 20,801 5,123 25,924
1949 3,821 1,280 4,782 9,000 1,133 20,016 3,773 23,789
1950 1,456 1,252 5,894 6,000 705 15,307 1,656 16,963
1951 2,862 1,937 3,079 8,000 898 16,776 3,284 20,060
1952 3,073 1,261 2,882 26,000 1,38k 3l ,600 3,031 37,631
1953 4,746 1,276 6,536 16,008 1,451 30,017 2,102 32,119
1954 5,075 3,021 L 139 2,925 1,628 16,788 2,353 19,14
1955 6,172 3,602 6,909 3,156 2,1%1 22,070 3,762 25,832
1956 8,593 5,343 8,758 1,870 1,kk5 26,009 4,583 30,592
(Thousands of dollars)
1947 2,769 159 521 670 290 4,409 1,118 5,527
1948 555 313 k12 2,301 193 3,834 932 L, 766
1949 723 416 1,068 1,518 327 4 052 1,628 5,680
1950 310 306 982 912 191 2,701 242 2,943
1951 557 547 710 1,11% 355 3,283 631 3,91k
1952 538 Lot 631 2,633 480 4,689 635 5,32k
1953 81k 334 1,131 2,604 h1s 5,298 413 5,711
1954 8L3 733 785 859 501 3,721 416 4,137
1955 1,315 8L1 1,097 791 615 L,659 685 5,3k
1956 1,898 1,265 2,220 515 521 6,419 936 7,355
Source: Economic Commission for Latin America, based on Central American

foreign trade statistics.

4, The wood industry

With the exception of El Salvador, all the

well as Panama, have extensive forest resources.

Central American countries, as

;§/ For detailed study of these resources, see Informe sobre los recursos

forestales y las posibilidades de produccidn de celulosa y papel en

Centroamérica, prepared at the request of the Central American Economic

Co-operation Committee by experts appointed by the Food and Agriculture
Organization (Mexico City, 1954).
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In 1953, the four lumber-producing countries of Central America exported a
total of 219,200 tons of lumber, to a value of $8.6 million. The main exporters
were Honduras and Nicaragua; these exported 116,000 and 82,000 tons of lumber
respectively, or 90 per cent of the total exports. In that yéar, the lumber
trade in Central America, although lower in volume than normally, totalled
$883%,000, most of the trade being concentrated in El Salvador. Equally in 1953,
Salvadorian purchases of lumber from the other Central American countries reached
$670,000, or 77 per cent of the inter-Central American trade.

There were 44O sawmills operating in the region during that period, some
of them working both for the domestic market and for export, while others were
engaged solely in supplying the domestic market. The majority of these sawmills
were very small and did not, generally speeking, produce by the modern processes
vwhich increase the lumber's value, usefulness and durability. Consequently, the
FAO mission, which surveyed the timber resources of Central America, recommended
in its report the adoption of artificial methodé of drying lumber, its
preservation by the application of pressure, its improvement through impregnation
with resins and, finally, the application of high temperatures and pressures or
various combinations of these processes.lg/

Another obstacle to the economic utilization of timber resources in Central
America is the diversity of sizes into which lumber is cut in the region, which
causes considerable waste and increases the material's cost unnecessarily.

In view of the fact that the Central American pulp and paper plant, whose
establishment in Honduras was recommended by the Central American Economic
Co-operation Committee, is to have a modern sawmill annexed to it,gg/ consideration
should be given to the desirability of standardizing lumber sizes in Central
America, so as to void waste as far as possible, reduce costs, and thus expand the

use of this indigenous building material.

lg/ In Auvgust 1957, a lumber impregnation plant commenced operations in Guatemala.
The method of impregnation it employs involves application of high pressure
by means of compressed steam and the use of creosote and mineral salts for the
impregnation. It can treat 6 million feet of lumber yearly.

gg/ For further details, see United Nations, Proyecto para la fabricacidn de
delulosa y papel en Centroamérica, prepared by an FAO mission (FAO/157/1/603)
(Mexico City, 1957), pp. 8L-93.
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(a) Manufacture of doors and windows

As a rule, wooden doors and windows are made in Central America by methods
of carftsmanship. They are almost always manufactured in carpenters' workshops,
which also produce other articles. They are normally made only to order, and the
demand calls for a great variety of dimensions which alter for practically every
Jjob, with the result that it would not be economic to manufacture these items in
order to establish stocks.

As in the case of sawn lumber, it might well be possible to achieve substantial
economies in this sector of preduction, and to expand the market, by adopting
standard sizes and by simplifying and reducing the varieties of doors and windows
produced., If some progress could be made in this direction, it might serve as a
basis for the establishment cof one or more Central American plants to produce
doors and windows for the whole Central American market, according to modern
methods.

Meanwhile, a new industry now appearing in Central America and Panama is
partiallygi/ replacing the production of wooden doors and windows. This is the
gluminium door and window industry, which uses light aluminium shapes and other
imported components.

The largest and most highly mechanized of these plants, located at Panama
City, commenced operations in 1952, maintains agencies in the five Central American
capitals and sends all its products to Central America by &air freight. This plant
manufactures articles to order and also produces windows for the building-up of
stocks. It is currently expanding, and new premises are under construction. 1In
addition, there is another plant at Panama City and a further one in the Colén
Free Trade Zone.

Both El Salvador and Guatemala have plants manufacturing aluminium windows,
but particulars of these factories are not available. Furthermore, the import
statistics of many countries of the region do not classify these pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>