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A.

CHAPTER1

CONSTRUCTION IN THE NATIONAL ECONOMY

CONSTRUCTION AND MACROECONOMIC INDICATORS

In Jamaica the two most important causes of inflation tend to be import prices of

building materials and the commercial bank loan rate. Given the level of dependence of
construction on imports and bank credit, inflation has had a negative effect on the

construction industry.

B.

As a percentage of Gross Domestic Product, Construction and Physieal
Installation between the years 1962 to 1980 ranged between 14.7% and 5.2%
whether c)onstant or current prices are used as a basis for the calculation.” (See
Table 1:1.

In magnitude, and at current prices, the construction sector's contribution to GDP
steadily rose from 1972 to 1975. . Since 1975 it has been falling, although there has

been an upturn in 1981.

At constant prices there has been a marked decline in building production and
construction between 1972 and 1980. In general, over the last ten years there has
been a rising monetary expenditure but a falling real contribution to GDP,

Between 1972 and 1980, the average rate of declina for the sector was 29% and
for GDP as a whole 27.8%. Thus, while need was rising, supply fell short.

THE ECONOMIC STRUCTURE OF CONSTRUCTION

For the last decade Jamaica's construction activities have fallen into a general

pattern as follows:

New work comprises 75% of all work. Little is spent on refurbishment or
maintenance.

The private secter accounts for a high percentage of new work. Over 50% of this
relates to the construction of new dwellings, incorporating modern conventional
materials of block, reinforced concrete and roof sheets.

\
Infrastructure investment is irregular and at times draws plant and labor skills
away from the general run of work, i.e. to hotel areas, to a new power project or
major residential development on reclaimed land.

Persaud, W.H. Inflation and Housing in the 1980's. Department of Economics,
University of the West Indies, Kingston, October 1981.
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TABLE 1.1

CONSTRUCTION AND INSTALLATION
IN GDP 1972 - 1980 CONSTANT PRICES

1972 1973 1974 1975 1976 1977 1978 1979 1960

347.4 279.3 260.2 248.7 168.5 133.5 138.3 137.2 95.6|Construction and
Installation

14.7 12.1 11.6 11.2 8.3 6.7 7.0 7.0 5.2|Percent
2,360.112,299.4(2,251.5|2,229.6|2,026.1]|1,987.3 1,982.0 1,953.4(1,848.0(Total GDP

SOURCE: Social and Economic Survey, Jamaica. Various Years.



° Foreign exchange difficulties affect the regularity of the flow of imported
fittings, fixtures and other construction materials.

° - Shortages of skilled labor, materials, supervisors and management staff are
delaying recovery in the housing sector.

° Building activity in local renewable materials is not mentioned in the statisties.

° The internal structure of the industry in unrecognized; diagnosis of ills lacks
precision.

A development profile of the construction industry in Jamaica has yet to be
constructed but its structure can be identified (Figure 1:1). Indicators would include:

° The share of construction in the national accounts — a share which rises as the
economy expand.

° The percentage of locally produced building materials.

° The adoption and spread of relevant modern technology (many technological
adoptions are exciting rather than developmental and only have a staying power of
a few years, i.e. many housing systems).

° The composition of the labor force, i.e. the percentage of skilled employees in
relation to the whole is an indicator of industrial health (Table 1:2).

° The degree of relevant mechanization. Some mechanization is exciting rather
than relevant and not economical in the mid and long term.

In practice, the indicators listed above are highly correlated and may be
represented by the f{irst listed — the share of the monetary sector represented by
construction output.

The construction of a development profile (See Figure 1:1) of Jamaica's
construction industry would probably show it to be in the eritical (i.e. shaded) area and to
the left of the shading (i.e. there is a long time to go before the industry absorbs a large
relative share and absolute share of the the national purse and the local supply of modern
factors of production overcomes the significance of imports — perhaps 30-50 years). At
the moment, construction has to complete with other sectors of the economy for scarce
foreign exchange. Its allocation — or share — will, under current conditirnis, limit its
growth and so capability to meet, for example, any Government housing a' & <zttlements
program that is proposed (Table 1:3, see particularly the last column which gives a
consiruction environment profile applicable to Jamaica).

C. EMPLOYMENT IN THE CONSTRUCTION INDUSTRY

Accurate statistics for the construction industry and for iis use of labor are hard
to come by in any country. This is because of the multi-faceted activity of the
construction as it spreads horizontally through many sectors of the economy. The
situation is aggravated by seasonal fluctuations, under-employment, self-help
constructors and strikes.



FIGURE 1:1
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TABLE 1.2

EMPLOYMENT LEVELS BY INDUSTRY

ANNUAL AVERAGE 1975 - 1980

Category 1975 1976 1277 1978 1979 1980
Total Classifiable No. % No. % No. % No. % No. % No. %
Labor Force 682.2| 100 |685.9| 100 |689.9| 100 |708.5| 100 |689.0] 100 720.4] 100
Agric., Forestry, Fishing 226.8| 33.2[243.9| 35.6(244.0 35.41257.0| 36.3}1232.0| 33.7|263.5| 36.6
Mining, Quarrying, Refining 7.4 1. 7.8 1.1 7.4 1.1 6.0 0. 7.6 1. 7.8 1.1
Manufacture 74.0] 10.8| 75.6] 11.0{ 76.21 11.0] 79.0] 11 73.8} 10.7] 76.7| 10.6
Construction and "
Installation L4 .6 6.5] 38.0 5.51.33.0 4.0} 32.9 4.6| 31.9 4.6) 25.4 3
Transport, Communication
Public Utilities 31.6 4.6} 31.5 4.6 29.6 4.3 29.3 4.1] 29.3 4.3 4.3 4.9
Commerce 81.7] 12.0| 80.7] 11.8| 88.4| 12.8] 93.2} 13.2| 89.9] 13.0] 91.2 12.7
Public Administration 98.4) 14.4]1106.4] 15.5{111.3} 16.1]108.0 15.4]110.1 16.0|108.7]| 15.1
Other Services 114.5; 16.8| 98.5( 14.4| 96.0! 13.9| 98.0| 13.8}108.4] 15.7]108.1] 15.0
Not Specified 3.2 0.5 3.5 0.5 4.0] 0.6 4.4 0.6 5.9 0.8 4.6 0.6

SOURCE: Social and Economic Survey, Jamaica; various issues.



TABLE 1:3

THE MAIN DIFFERENCES IN CONSTRUCTION ENVIRONMENT
BETWEEN THE DEVELOPED AND LESS DEVELOPED COUNTRIES

Less Ceveloped Countries

Those with High

Those with Low

Resgﬁ;ces Igg::;gi:;ly Foreign Exchange Foreign Exchange
Needs Countr?es Earning such as Earning; i.e.,
0il-Producing Jamaica
Countries
(1) MONEY:
1.1 Capital available for con- Abundant. Abundant. Scarce.
struction
1.2 Average family income High. Moderate. Low,
1.3 Effective interest rate Low. Moderate. High.
1.4 Public construction expen- Low. High. Very High.

diture vs. private sector

(2) MACHINERY:
2.1 Construction technology

2.2 Modern construction equip-
ment and machinery

2.3 Ratio of average cost
of renting construction
equipment to average
labor wage

(3) MATERIAL:

3.1 Modern construction
material

3.2 Quality of available
construction material

3.3 Ratio of average cost
of material per average
labor wage

(4) MANPOWER, EMPLOYMENT, WAGES:

4.1 Indigenous skilled man-
power

4.2 TForeign skilled manpower

4.3 1Indigenous unskilled man-
power

4.4 Unemployment

4.5 VWages

(5) PROBLEMS AND NEEDS:
5.1 Population growth
5.2 Rate of urbanization

5.3 Urban housing shortage
5.4 Rural housing shortage

5.5 Level of competition
of residential housing
with key development
projects in using avail-
able resources.

Capital intensive.

Plentiful,

Low.

Plentiful.

Good.

Moderate.

Plentiful.

Scarce.

Small among skilled.
Moderate among un-
skilled.

High.

Low.

Slow and steady with
local shifts.

Moderatae.
None.

-Not competitive.

Labor intensive
moving toward
mechanization.

Available, but

shortage of services

and operators.
Moderate~-High.

Imported types
available but

shortage of skilled
manpower coostrains

their use.
Poor.

High.

Scarce.

Available.

Plentiful, but due
to high demand,
they are in shore
supply.

Negligible among
skilled.

Moderate among
unskilled.

Very high for
skilled.
Moderate for un-
skilled.

High.
Very high.

Very high.
Moderate,

Not competitive-
for money, but
highly competitive
for manpower,
machinery and
material.

Lahor intensive,

Scarce.

High.

Scarce.

Poor.

High.

Scarce,

Available.
Plentiful.

Small among
skilled.

High among un-
skilled.

Moderate for
skilled.
Low for unskilled.

Aigh.
Moderate.

High.

High,

Aighly competi-
tive for all

resources except
imanpower.

SOURCE:

0

Rayani, Raza, Criteria for Scismic Design of Unreinforced Masonry and Adobe Low-Cost Hous~
d 1 Fditors, %ow-Cost Housing Technology. Pergamon Press, 1979,

ing in L. J. Goodman, et al.,



Taking the above into account, study of general trends and figures in numerous
countries™ leads one to expect employment in Jamaica in construction to be about 5% of
the paid work force. Employment in associated building materials’ and components,
construction materials distribution and transport probably adds another 3% to 4%. These
figures give a certain expectancy and viewpoint when examining any particular set of
statistics that is available for Jamaica (See Table 1:4).

Labor relations between labor and employers are conducted informally through a
labor agreement which is made each year or as necessary. Two unions, the Bustamante
Trade Union and the Naticnal Worker's Union represent the majority of construction
workers in Jamaica.

The Joint Industrial Council has members from both unions and employers and the
Trades Union Congress. The JIC is responsible for the terms of the Labor-Management
agreements. These have worked satisfactorily until recent years when strikes and
violence have plagued construction sites. An anomaly may be that the JIC sets day
rates, but in practice trades sub-contract work by task, not by day rate.

Labor fosts have been rising rapidly and the listing below gives the increases over
recent years. ‘

1 April 1971 15%

1 January 1973 26%

1 April 1975 82.7%
1 April 1977 waived
1 April 1978 33.33%
1 April 1980 33.33%

These rises appear high, yet are well below the 1981 rise& in the Consumer Price
Index. The worker is less well paid now than early in the decade.

D. SUMMARY

There is a need to develop a new set of indicators to reveal performance of the
construction industry. These should distinguish between civil construetion and housing
and between different levels of technology measured on a scale of four from
International Modern to traditional timber, nog and wattle. Current indicators covering

1 Turin, D.A. Construction Industry, UNIDO, UN, New York. 1969.

2 Goldson, B. L. Analysis of Increased Housing Costs Over the 70's and Its

Implications for the 80's, Kingston, 1981.
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TABLE 1:4

GROSS DOMESTIC PRODUCT AND CONSTRUCTION LABOR FORCE

a 1971 1972 1973 1974 1975 1976 1877 1978 1979 1980

Total 2,068 2,260 2,258 2,265 2,244 2,026 1,987 1,982 1,953 1,848

Construction 269 259 230 213 214 168 133 138 137 96
b

Construction

Labor Force

1,000 55 50 51 50.6 45 . 39.6 32.2 32.9 31.9 25.

SOURCE: Government Economic and Social Survey.



the industry at macro level show an upturn in activity after nearly a decade of decline.
1f GOJ development aims in general are to be achieved, it is probable that construction
will have to grow at a faster rate than GDP.

There is a need to develop a development profile of tile industry so that
discussion, policy formulation and decision to act are related to this quite as much as to
the perceived historic inheritance. This profile should plot expenditure in construction
against the local supply of the modern factors of building production and imports. The
pattern so revealed will guide investment in the industry and in construction materials
enterprises and enable a planned development policy to be pursued. It will also enable a
comparative economic and financial analysis to be made of the blandishments of semi-
industrialized housing companies. While they may appear to offer something immediate,
it may be at the cost of the development of the industry as a whole.

Labor opportunities vary greatly between sub-sectors for the construction
industry; between housing and road maintenance, between small contractors and large,
and between block and steel and semi-industrialized. In all, some 5% of those in work
are in construction and perhaps 3% more in material production and hoarding. Labor
efficiency is low on block and steel sites, and is lowered further where welfare-
employed, day labor is utilized to flood the site.



CHAPTER I

THE CONSTRUCTION PROCESS

Construction is a complex affair; not because of its technical complexity
(although in Jamaica because of earthquake, cyelone, flood, expensive clay and termite
risks such complexity is to be found), but because of the number of participants involved
and the conflicts that arise from the differing requirements and attitudes.

A. THE MAIN PARTICIPANTS

Clients, financiers and target users are the main participants of the housing
process. They must be in focus for a building project to be projected. Five stages can be
said to characterize the process:

° Initiation

° Design

° Preparation for construction

° The organization of construction
° The execution of building work!

These stages are present whether the project is a squatter's shack on the edge of
Kingston or a new housing scheme of the Ministry of Construction.

When the GOJ declares its interest in lowering the costs of house building, it is to
this sequence of events that it must turn, every element of which will demand policy
attention.

Diversity of Interast

Reducing costs continues to be an over-riding interest of the initiator of a
scheme and of its occupants-to-be. Predicting building costs is inherently
difficult for costs arise in part through the character of the building organization
adopted and the various interests of the actors involved. In Jamaica the same
block and steel house erected in the same work period by differing contract
methods will vary in price.

° Erected by skilled blocklayer for

own occupation 100% base
° Erected by one-man contractor for a family 115% (estimate)
1 Oakley, D. The Phenomenon of Architecture, Pergamon Press, Oxford, UK, 1970.
-11-



° Erected as 1 of 10 in a small contract 125% (estimate)

° Erected as 1 of 100 in a large contract 140% (estimate)

Wide range though this is (and the percentages need a study untaken for
checking), it is not the whole range. All the foregoing contracts displayed
assumed the purchase of materials on the open market at hardware store prices.
If the contractors, however, have management and labor only contracts and are
supplied with materials through the government warehouse and stores, then the
whole range drops to something like 85%, 100% 110%, 125% respectively. Should
neither government stores or commercial outlets be able to supply, the contractor
may Pave to purchase on the black market at prices up to twice the commercial
rate.

Costs, form of contract and source of building materials supply are closely
mixed. It is here that study must focus to arrive at the most cost effective
"supply/contracting/supervision" system of delivery.

It will not be in everybody's interest to lower base costs by exposing where
the excess money flows.

Price differentials are brought about not only by method of contract, but
by profit expectancy, overhead, overpricing and by contractors insurance against
the unknown, i.a. labor strikes, security costs, and wage rises.

Conflict Managemeat

We need only to expose this building commissioning and contract process in
order to recognize that it is one demanding conflict management. Failure to
recognize this lies at the heart of the management difficulties experienced with
the process in Jamaica. That conflicts arise is known. That they are inherent to
the process and escalated by the local environment is not perhaps openly
accepted. It is only through the open resolution of Eonﬂict the energies of the
main participants can be channelled to a common end.

Supply shortages, and the need to “smplete quickly for early occupation, puts the
individual owner-occupier at a disadvantage in negotiation on the black market
and for craft assistance task rates. The 115% for "Erected by one-man contractor
for a family" in the listing above represents an average about which there may be
wild extremes.

The Masterbuilders Association has played a signigicant role in providing assessors
for disputes surrounding claims for extra payment.

-12-



B. CONTRACTURAL RELATIONSHIPS BETWEEN PARTIES

A building is normally sold before it is made, i.e. the commissioner is on line with
his money before work commences. This characteristic of housing, the sale up-front, is
at the root of the complicated and elaborate written documents and drawings through
which the design team communicates to the constructing team. According to custom in
Jamaica, all the characteristics of the final product must be fully described, itemized
(and costed in principle) to enable the contractor in competitive bidding to offer a firm
price. Contractors are generally linked to bills of quantity.

The tendency in Jamaica is to practice competitive tendering rather than joint-
venture or negotiated forms. Thus, the contribution that the constructor (i.e. a systems
builder) could make to design is neglected. At the same time, his technologically-based
solutions, designed in isolation from the client, are hawked around as being ready-made
solutions on a "take it or leave it" basis. The Government to date has failed to define, as
client, what is wanted in social and technical terms. This is a central policy need
(Figure 2:1).

Risk Management

The avoidance of risk, or rather the attempt to avoid risk and confliet to
control prices, lies at the heart of present contractual procedures. Unfortunately,
neither risk, conflict nor price is under control. This is a particular
embarrassment to the GOJ.

The attempt to eliminate risks in commissioning construection often leads to
the greatest risk of all — rigidity of adminis'cra’cion1 which in the construction
executive arm of the MOC(H) is a present inheritance.

Not every job is best done on a lump sum fluctuating price contract. The
Ministry of Construction (Works and Housing) has ured lump sum contracts, lump
sum subject to escalation in labor and materials, cost plus contracts and cost plus
fixed fee contracts (See Chapter IV, Table 4:4).

Contractor Selection

The larger the contract, the more formal the pre—qualification procedure
and the more environmental factors influence the assembly of the bid list and the
final selection. Formally pre—qualification has been determined by the size of the
contractor, his ability to do the work, financial standing and the number of years
of relevailt experience. An improved pre-qualification form has recently been
prepared”® but is somewhat naive in asking contractors to declare the reason why
they failed to perform well on previous construction contracts.

Flanagan, Roger, Change the System in Building, London, 20.3. 1981.

Senold, F. J. Organization and Operations of Sites and Services Division, MOC(H),
GOJ, Kingston, September 1981.

-13-



FIGURE 2:1
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SOURCE: Flanagan, Roger in Change

the

System, Building,

London, 20.3.1981.
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C.

Bonding of contractors is a method of ensuring a penalty to those who fail
to carry out the work according to the contract. Performance bonds may range
from 10% to 20% of contract value. Retention sums of 10% of value of work are
not unusual and normally some relief is given to contractors on practical
completion by the release of 50% or so of the monies withheld at each stage
payment. In some instances, both bonds and retention sums have been required of
a contractor. There should be no such requirement for both bond and retention.
The outstanding retention money is held for what is called "the maintenance
period" during which period the contractor is called upon to repair defects.

The system is breaking down as a control. A high proportion of current
projects stand 15% to 25% incomplete in Jamaica. One presumes that in some
cases it is because of bankruptcy of finance or management. In other cases it
appears that a profit has been made at the 85% stare and there is little profit in
completing work. So completion is not undertaken, despite retention or conding.
Defaulting on bonding has led to bonds now being hard to get.

Even if bonding was a complete success in achieving discipline, it is a job

overhead that increases bid costs. Exploration of other ways to ensure compliance
(and completion) is required.

THE STAGES OF THE CONSTRUCTION PROCESS

While a fair amount of attention is given to improving site behavior and

efficiency, rather less has been given to the pre-contract stage when professional
management of quality is crucial. Quality of pre-contract decision making leads to
quality on the site — this is a further major policy theme.

D.

THE ROLE OF GOVERNMENT IN CONSTRUCTION

This is a varied one:

The Government acts as a legislative authority.

The Government acts as a client.

The Government acts as a constructor through direct labor contracts.

The Government sets up organs for finance, saving and borrowing for construction.

The Government sets up building materials factories.

Watson, J. G., The Development of the Domestic Construction Industry in
Jamaica, World Bank/UNDP, Kingston, 1979.
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° The Government sets up production units for timber and pre-cast concrete
components.

. The Government operates design organizations.

Since Government has acted as a client for housing and construetion in Jamaica
for decades without promoting technical and organizational development in the industry
as a whole, it indicates that being and acting as a major client is not in itself sufficient.
A definite policy is required to use the public sector as a pioneer in the production of
desired changes in the structure and attitudes of the industry as a whole. The issuing of
detailed technical terms of reference is essential. PRODEM and a revised building code
(Annex I) have significant contributions to make to this task.

E. SUMMARY

Construction is a complex activity because it demands the cooperation of many
people, professions, business and government among whom are to be found a wide
diversity of interests. Some are trying to make a profit, others offer service, while the
client agency is trying to achieve quality at low cost. All this remains true even if the
diversity of GOJ organizations now involved in housing was reduced in number. The
central problem is structural to the building process.

It is, thur, important to expose the relationships and the decision making patterns
for it is these activities that need to be more effectively managed if construction
efficiency is to be improved. There is little point in gaining the efficiency of "one
member" of the team if teampley is still ragged.

There are identifiable relationships between contract size and type and the cost of
a standard dwelling. More information on this is required if the median is to be found.

Risk and conflict management need to be accepted as part of the activity of
construction and people trained to appraise and adjudge. Improvements are required in
the pre-qualification of contractors, and in the use of bonds and retention monies. These
no longer achieve their declared objectives of ensuring completion on time and specified

quality.

In these matters and more, GOJ has the opportunity to achieve improvement since
it is so involved in the construction process, especielly the domestic construction
process; it is legislator, client, contractor; financier, materials manufacturer, component
maker, and building designer. The potential clout of this influence is not being
exploited. A definite poliey is required to use the public sector as a pioneer to achieving
changes in attitude and in the structure of the industry. PRODEM offers a medium
through which many of the needed disciplines ean be issued and operated, but policy
formulation must come first.

-16-



CHAPTER Il
THE OUTPUT OF CONSTRUCTION

A. CATEGORIES AND ANALYSIS

There are several ways the construction industry can be disaggregated for
analysis. Common are:

. New work and maintenance, and repairs

. Housing, non-residential building and other construction works (bridges, dams,
ete.)

° Publie sector and private sector

. Modern and traditional

- Breaking down into categories is important for the development of policy. There
cannot be a policy for construction but rather a number of interlocked policies for
elements and sectors of the field. A decision needs to be taken as to what categories are
useful for Jamaica and in which context. This enables statisticians, designers, quantity
surveyors and others to refine their tools within publicly agreed categories.

While this report to this point has considered construction output in a global
manner, this is not effective beyond a certain point. Different categories of
construction consume different inputs, follow different patterns of financing, grow at
different rates, use different technologies and are sometimes handled by different
professions and contractors. :

Therefore, a separate enalysis is required. Here, this will be limited to housing
construction with an emphasis on the categories modern and tradition.

° New Work and Maintenanee and Repairs

While new work occupies a very small part of the housing stock of Jamaica,
it receives most of the policy attention. If the housing stock as a whole is
reviewed, however, then maintenance and repair figure high in the priorities,
especially in the light of hurricane and earthquake risks. Poorly maintained
buildings are at a greatly enhanced risk in the face of such hazards.

. Housing, Non—-Residential snd Other

Whatever is determined for housing will have ramifications for other
Government building types. Unity of purpose between departments of housing
concern and general building design is important, most particularly in the fields of
planning, control, standards, building legislation and contract management.

-17-~



Public Sector and Private Sector

In Jamaica housing, the public sector provides the lead and the environment
in which the private sector operates. The private sector is a dependent sector.
This places the Government in a strong position when seeking to give a lead. It
also places the Government in an exposed position should it fail to give a lead, for
the private sector does not know what to do and how to plan and prepare.

Modern and Traditional:

—  Traditional Buildings: Those of timber frame and nog, wattle and daub,
timber frame and boarding, earth buildings.

—  Conventional Modern: Buildings of clay block, btriek, concrete block and
reinforced steel, reinforced concrete and imported corrugated sheets.

—  Neo—Conventional Building: This is based upon the international
development of new materials and material uses. It is represented by
advanced reinforced concrete technology, pre-stressed conerete, steel frame
structures, mass production of building components, prefabricated wall
systems, patent cladding systems for roofs, constructional systems for whole
houses.

— Industrialized Building or Rationalized Building (Sometimes known as
International Modern): This technique of building production makes use of
knowledge gained in the three other forms of building production, yet puts
this knowledge into a new framework that results in a new technique of -
building production. The importance of the industralized building process
lies not so much in the idea of industrialization as of rationalization. The
essence of the idea is to so pre-plan building initiation, design, production
programming, manufacture and erection that the majority of building
problems are solved before anyone starts to turn the earth upon any
particular site. This concept, rather than industrialization per se, is
obviously of great relevance for the GOCJ and particularly for the
Government Housing Authorities.

These four types of building operation can be distinguished; yet, each may
have an influence one upon the other. Each type of operation has its role to play
in a national program. All four are capable of improvement and of working the
one with the other given appropriate policy lead. :

Systems Building (A Form of Industrialized Heresy in Jamaica)

This heading is used at this point (although not used in the categorization
above) because it is in use in Jamaica to describe on- or off-site, model house
production to specifications prepared by the manufacturers. A production variety
has been established outside of any design or user specification of Government.
This type of building operation can be likened to the "car sales" market. You have
to purchase from what is made and from what you can afford. Government has
abdicated here from its role as major housing client, designer and specifier and
taken on the role of procurer.

~18-



Credit must be given to Jamaica's system builders for seeing & .market
niche and entering at risk. The processes now, however, have become dominated
by commercial considerations, rather than GOJ as client and user necessities. It
will only be by bonding together all of its client acting bodies (the Ministry of
Construction, Ministry of Local Government, National Housing Trust, Urban
Development Corporation, Sugar Industry Housing, ete.) and speaking through a
Chief Technical Officer that Government could exert a social control over, and
set design standards for, the systems industry. There are signs that the systems
operators would welecome this. It would help define more clearly the commercial
market and lower their risk. It could also open up the market so as to cater for
lower income groups.

B. THE RATIONALE OF RATIONALIZATION

The roots of technical policy, when GOJ considers a rationalization of house
design and production, lie in the desire for efficiency and cost reduetion.

° To reduce site labor (not reliable, not available in certain localities, too
expensive, or a shortage of craft skills).

° To economize in materials (if they are scarce, substitutes made in faectories
become economiec, alternatively the scarce materials are processed in factories,
where controlled processes allow for less materials being used to meet specified
performance standards). Frequently, the demands of transport set the design

parameters.

) To make use of resources not at present fully used (skilled or even unskilled labor
away from the building site and tools, equipment and factories now no longer
required for their original purpose).

° To speed up building by making the most efficient use of all available resources,
i.e. using dry construction which allows faster building and early occupation.

() To permit the better organization of building production (thrcugh the use of
standard components; by dimensional coordination between building components
and elements; by closer integration of building initiation, design, finance and
erection; by the use of improved costing, purchasing and store-keeping methods).

C. THE GOVERNMENT'S TASK

Technical policy, to ensure rational producticn in housing, will need to cover an
appropriate pattern of commission, budgeting, acquisition and preparation of sites, design
and contract forms adopted for projects. Building rationalization for housing cannot
proceed without the consolidation of house building programs to shared standards and
specifications, continuity of operations, a reasonable scale of operation and Government
guidance and support. The one essential, if the private sector is to contribute
effectively, is the existence in Government of a clear policy direction, set of programs,
and budgetary plan leading to a continuity of commissioning of work. A developmental
perspective is required within which five year plans and one year budgets can be devised.



On the design side, the functional and performance standards, dimensional
standards, manufacturing tolerances and site tolerances all need to be defined. Then the
development of preferred dimensions, the establishment of performance specifications
for elements such as wall and roofs made of certain materials, and the design of
component ranges may then follow, under either governmental or commercial
sponsorship.

D. SUMMARY

The need to disaggregate the industry for analysis and policy making purposes is
clear. How to disaggregate is less clear but it is recommended that levels of technology
adopted be the only theme: internatinal modern construction; national-based modern
construction, i.e. conventional block and steel; and traditional construction of {imber
frame and locally found material. The output of these sub-sectors is distinctive. Some
overlapping occurs. There is competition for scarce resources between the sub-sectors.
If this is to be brought to a minimum, the GOJ construction policy must have objectives
to this end and set up the management ability in MOC(H) to provide the leadership.
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CHAPTER IV

THE COST OF CONSTRUCTION

The cost of a house type will vary over a wide range in accordance with the form
of contract; size of job in terms of numbers of similar dwellings built; whether materials
are bought from Government stores, the commercial market or the black market.

A. THE DISTRIBUTION OF COSTS

Table 4:1 gives the rise, over ten years, of the cost of building materials. This
cost rise has been accompanied by material shortages. Each contractor will price his
Bills of Quantities tci include some cover for having to buy above commercial rates, i.e.
on the black market.

Table 4:2 gives the 1981 cost breakdown of the same type house built by two
different methods of contract. The 20% difference will in part be attributable to the
lower overheads of the small contractors and part due to his lower profit expectancy
(See also Table 4:3).

Table 4:4 gives a distribution of costs by infrastructure element, and by house
element, for National Housing Trust financed schemes over recent years. The interest in
these figures of distribution lies primarily for the design professions. If these represent
true costs (rather than priees), then it indicates where design revision is most likely to
result in savings. Infrastructure sewerage, roads and drainage look promising areas to
seek reductions. In building structure reductions might be sought in substructure and
walls. Conversely, a saving made in water installation (although not to be encouraged)
would have little impact on the overall cost.

B. THE COST OF BLOCK AND STEEL

Since it is not possible to review cost savings on every type of contract, a focus
will be made upon a common type. That of the contract with Bills of Quantities for
lower middle income and middle income housing schemes where the Contractor offers his
services as a manager of the building process and supplier of the complete building. The
house type in this example is of concrete block, reinforced pockets, with an in-situ belt
heam and with a highweight sheet roof on timber sub-structure. Locally this type of
construction is known as "block and steel" (Figure 4:1).

1 Although these rises look dramatic, they are part of general price increases and to
some extent, wages rose in parallel but with some drag in the wage rise.
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April
April
April
April
April
April
April
April
April
April
April
April

NOTE:

TABLE 4:1

OVERALL INCREASES IN HOUSE CONSTRUCTION COSTS

1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

New wage award due July,

March
March
March
March
March
March
March
March
March
March
March
March

1971
1972
15673
1974
1975
1976
1977
1978
1979
1980

(Weighted)

1981

1982

32

22

1982.

.9%
19.
18,
13.
.6%
1%
.9%
55.
17.
27.
' 6.2% (estimated)(z)

2%
0%

2%

9%
5%

0% including wage award

A summary of the increases for the

follows:

1. Construction materials

Construction labor

3. Overall construction costs
(1 and 2 above)

4., Consumer Price Index

decade to 1980 would be as

485%
256%

441%
425%

SOURCE: Goldson, B. L., 'Trends in Housing Costs' in Housing and

NOTE:

and Finance Jamaica,

Summer,

Kingston, 1981.

(z) = others have estimated this to be higher: See Table

IV:5.
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TABLE 4:2

COMPARATIVE ANALYSIS OF DETAILED ESTIMATES
FOR TYPE 807 UNIT -- MINISTRY OF CONSTRUCTION (HOUSING) 1981

Elements 1 2
Small "Medium Difference
Contractors Size using QS
Contractors Section as
Norm
$ 3 $
Preliminaries 1,856 1,760 -
Labor 3,280 3,706 + 426
Materials 8,230 11,314 + 3,016
Electrical
Installation 1,0}4 1,350 + 336
Provisional Sum
for Additional .
Substructure Work , 1,600 ... 1,500 - 100
15,980 19,630 3,678
Overheads & Profits 1,439(10%) 3,926(20%) + 2,286
17,419 23,556 5,964
Contingency to
Cover costs of
Materials, etc. 1,875 1,000 - 875
19,294 24,556 5,089
Provisional Sum for
Absorption Pit 1,000 1,000
20,294 25,556
say
20,300

Small contractors here undertake up to ten houses; medium size undertake
between 50 and 200. In making the compariscn, the Ministry has assumed the
small contractors obtain most of their materials from Ministry stores and

the medium contractors buy on the conmercial market. Labor rates are as
agreed in early 1981 and JIC scale. The main points of difference being in
materials costs and the overheads and profits line item. The 10% and 20%
shown indicate the experience of the Ministry and of Messrs. Goldson, Barrett,
Johnson, Quantity Surveyors of Kingston.
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DISTRIBUTION OF COSTS FOR MINISTRY OF
CONSTRUCTION HOUSE TYPE 807 IN 1981

TABLE 4.3

Construction is of Block and Steel, Medium Si

Contractors (50-200 Houses) Adopting 20%
Overhead and Profits are Assumed

Total % of % %
ELEMENT Cost of Total Labor Mats
Element Per Unit Element Element
$
1. Preliminaries 2,250.35 9.07 -— -
2. Substructure 972.77 3.92 32.8% 67.2%
2(a Substructure (Prov.)
(if a sloping site) 1,600.00 6.45 - -
3. Walls 3,150.37 12.70 30.5% 69.5%
4. Roofing 4,199.48 16.93 13.0% 87.0%
5. Doors & Windows 2,754.77 11.10 10.3% 89.7%
6. Finishes 4,554.30 18.36 39.5% 60.5%
7. Fitments 204.06 .82 35.3% 64.7%
8. Plumbing & San. Fittings 1,623.72 6.565 16.6% 83.4%
9. Electrical Inst. (Prov.) 1,620.00 6.53 - -
10. Drainage 379.24 1.53 54.6% 45.4%
11. Contingencies 1,500.00 6.04 - -
TOTAL $ 24,809.00 100.00



http:24,809.00
http:1,500.00
http:1,620.00
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DISAGGREGATION OF INFRASTRUCTURE AND BUILDING COSTS:

TABLE 4:4

BLOCK AND STEEL HOUSE

Materials Labor
% of Total Materials Labor Equipment Local Imported Skilled Unskilled
100 % % % % % %
‘Infrastructure

Earthworks 16 40 40 20 40 - 32 8
Roads 18 40 49 20 32 8 30 10
Drainage 17 60 30 10 45 15 11 19
Water 14 60 30 10 18 42 8 22
Sewerage 24 60 30 10 18 42 8 22
Footpaths 10 20 40 10 40 i90 i2 28

100 52 36 12 31 21 17 19

Building

Substructure 13 60 40 45 15 12 28
Walls 36 60 40 48 12 12 28
Water installation 5 70 30 14 56 21 20
Electrical installation 7 70 30 7 63 24 9
Roof 22 60 40 18 42 20 6
Sanitary appliances 7 70 30 14 56 21 9
Doors and windows 10 70 30 28 42 21 9

100 63 37 |
"SOURCE: National Housing Trust, 1981.
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Commissioning of Layout and House Type

Costs start escalating when there is a serious mismatch between the
development costs of the site and the target group's ability to pay. Steeply
sloping sites, access, and control of surface water run-off quickly raise site
development costs. A steep slope site for a small house increases construction
cost by about one-seventh over a flat site (Table 4:3).

House design is influenced by market trends — "what will sell",
affordability and by "the image" of what is modern. There is in Jamaica a large
mismatch for the low, middle income groups between what they can afford and
what they would like to have (Figure 4:2). This gap can be closed by lowering
costs on one side and client education on the other. The meeting point for the
poorest classes may be the allocation of an undeveloped building plot located in
surveyed land that offers ease of upgrading and access reservations.

Infrastructure Design

High standards add on costs to the house price and increase the mortgage.
These costs stem in part by standards being pushed up by local authorities under
their planning powers; and partly by the developer's desire to stay in the market.
Table 4:4 indicates that there is a need to examine roads, drainage and sewerage
provision for savings through new standards and economical re-design.

House Design

Designs tend to be conventional in appearance and construction. Among
the reasons for this is the low learning capacity of unskilled labor, the tastes of
the purchasers and the fact that a contractor can be expected to price high for
the unusual in order to cover in his estimate for unknowns.

House walls of block are normally rendered both sides and topped with an
in-situ reinforced concrete wall beam. This latter forming part of the earthquake
and hurricane resistant "cage". From 30% to 40% of the cost of the finished wall
lies in the wall or belt beam and the rerdering costs. The importance of this wall
construction as "control" in Jamaica's house building economy can hardly be uver-
emphasized. This piece of construction sets the price range for all alternatives,
i.e. the systems built walls are priced to just below the cost of the "control".
Savings on the wall would bring other forms of construction down in a domino
effect. A "U" block belt beam would save costs.

One cost distribution (Table 4:3) shows finishes costing more than block

walls. Attention is further drawn to the need to save on rendering costs. A
recent Hellshire Hills NHT basic house is built of unrendered block walls.

Planning Approval

The very convoluted approval system is described in Chapter VI. Here it is
stressed that the longer this system delays a construction start — anything
between 12 and 18 months has been quoted for extreme cases — then the more the
contract costs and the more the purchasers will pay. Building material costs will
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FIGURE 4:2
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rise as will as probably will the cost of borrowing money. The approval system
requires attention if overall costs are to be reduced.

Building Code Approval

Costs here can be attributed to delays in the approval system and to the
inflexibility of the ancient code. The environmental requirement that schemes of
over 50 houses should liave a sewerage treatment plant is ineffective and some
times even detrimental™, for in a high proportion of cases the skills and funds to
operate the sewerage plaats are not cominonly available.

Form of Contract

Risks and costs vary with contract type (See Chapter II Figure 2:1). Choice
should be governed in part by the economy of the contract method.

Scale of Contract

Small contractors carry few overheads and can produce houses at lower
costs than medium to large contractors. A study is required that relates unit
costs to contractor size and method of contract (Table 4:2). This may show, for
example, that it is most economical to use contractors in the 10 - 30 houses range
since their balance of "controlled" costs proves most economical despite the
greater mémagement supervision required on-site by finaneing or commissioning
authority.” However, if a large contractor paying higher rates works near a site
employing small contractors, their labor rates a1 2 likely to rise also.

Cost of Money

If the contractor has no funds to acquire materials other than those paid
for by stages of the job (less retention monies), then work is likely to proceed in
fits and starts — and, therefore, cost more.

Setting Up by Contractor of Site Control and Store

This is paid for in Bills of Quantities under the heading Preliminaries, but
many of the costs involved can stray into other items as the contractor tries to
recover them. -

° Security store or fence for materials

. Cost of security guard/storesman

Pumps cease to work and become unrepairable. This leads to pollution.

See Summary Section, this Chapter.
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° Cost of protection to be paid to a local person
° In spite of foregoing, material losses through pilferage.

Costs in the Bill of Quantities

Contracts are usually awarded to the lowest biuaders. The distribution of
costs throughout the Bill does not necessarily reflect actual costs for each
element such as foundstions, walls, finishes, etc. Because the contractor is paid
in stages, it is in his interest to load the early stages and underprice perhaps the
finishing trades and realize his profit early. The finishing off stages thus become
unattractive since they often require most skill, yet on the the method of cost
distribution practices, also show the least profit.

Cost per area of blockwork and foot of excavation are seemingly rooted in
agreement and myth. There is a real requirement that such work be re~measured
and costed by work study methods in order to get back to "the real cost", which is
now unknown.

Work in 90% of cases is sub-contracted to task workers who will undertake
to build all the walls of a house for a fixed sum. Some over-pricing may be
expected in such an arrangement. Tradition being strong, this may be difficult to
uncover. Measurement of blocklayers through work study would reassert true
output figures. Currently it is said that a first class blocklayer lays 225 in a day
and a second class blocklayer lays 125 in a day.

The provisional sum for the absorption pit — still much used for schemes of
less than 50 houses — traditionally hides many on-costs. The contractor of
whatever level will sublet the digging and stone-lining to a sub-contractor who
may then sublet to other sub-contractors, for example, in five pit groupings. The
man who digs and lines the pit may get only 25% to 35% of the declared cost.
Again, tradition prctects this procedure.

Costs of scaffolding and formwork for concrete can be very variable in
Bills of Quantities submissions. Whether or not a contractor is awarded a job may
show up in the price he gives against this item; all other rates being much the
same as for other contractors. The other "costs" thus appear as "costs" by
contractor agreement. Scaffolding and formwork is a true variable nevertheless.
If a contractor has it standing idle, or close to the site, then his costs are lower
than a contractor who has to purchase anew.

Variation Orders on Bills of Quantities

Variation orders are orders for agreed increases in payment authorized on )
behalf of the client paymaster usually by an architect and quantity surveyor,
sometimes by a contracts manager engineer. Variation orders can stem from:

° Unforeseen costs of site development and house location (i.e. slopes

unsurveyed, poor bearing ground, need to re-channel a water flow, removal
or rock, ete.). :
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() Professional error in under-qualifying the labor materials. This then shows
up as an extra to be paid for when construction is underway.

° Parish Councils giving only a general apprcval for a scheme and then upping
their requirements on a sliding scale once work starts. This particularly
impacts road sub-base work and water supply. If these new demands of the
Council are not met, there is no chance of the Parish taking over or of water
supply connection being made. This then produces a variation in original
price and an extra charge to the eventual house purchaser.

Fluetuations

Agreeing fluctuation rates within the framework of contracts that allow
for fluctuations to be an extra cost, chargeable to the client, has been a costly
and time-consuming business for professionals. Agreement on fluctuations is
facilitated if tied to an index of cost rises rather than to the cost rises
themselves. Indices have often been used to give expression to the historic degree
of rise. It islnow proposed in Jamaica to use a set of indices to facilitate contract
settlements.

Fluctuations could be minimized by more bulk ordering and warehousing of
materials. To buy ahead, even if high interest charges are pcyable on borrowed
money, is often cheaper than letting the year go by and paying for 50% to 60% of
materials (especially imported materials) at the year's inflation rate (Table 4:5)

Aceess to Materials

Costs displayed in Bills of Quantities materials make up to 62% to 70% of
the cost of an average middle income house. By world standards this is a high
proportion. Reasons for the high figure could be looked for in the difficulty of
obtaining importing licenses on time, irregular supply of materials, the costs of -
foreign exchange, and the fact that hidden labor costs lie in the material costs.
Delays in material acquisition may lead to high costs and cash flow problems for
the contractor. Contractors may attempt to buy themselves out of this situation
by purchasing on the black market. This is, of course, in itself a cost raising
activity. Knowing in advance of the strong possibility that such measures will be
required leads all contractors to price up to cover the eventuality.

Labor Costs

Labor in Jamaica is of three kinds:
° Skilled
° Unskilled

Stoppi, M., Chairman, Report of Committee on Price Fluctuation Formula
Methods.
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TABLE 4:5

EFFECT OF VARIATIONS, FLUCTUATIONS AND
LABOR RATE INCREASES ON AGREED CONTRACT SUM:

A 1980 EXAMPLE IN KINGSTON

J$

Description ¢
Contract Sum: Infrastructure and Dwellings 1,522,048.22
Adjustment of Prime Cost and Pro&isional
(Net Additions) 127,923.90
1,649,972.12
Variations (Net Additions) 8,338.25
1,658,310.37
Fluctuations (Additions) 456,986.12
ESTIMATED FINAL BUILDING AND
INFRASTRUCTURE COST $ 2,115,296.49
PLUS: ESTIMATE FOR EXPECTED
BACK-DATED LABOR AWARD $ 111,500.00

SOURCE:

Adapted from Berkeley & Spence,-Chartered Quantity

Surveyors; Kingston.

32~


http:111,500.00
http:2,115,296.49
http:456,986.12
http:1,658,310.37
http:8,338.25
http:1,649,972.12
http:127,923.90
http:1,522,048.22

° Welfare labor nominated by parish officials and others to join "the job" at a
daily rate. This labor is in addition to the unskilled labor which is truly
required to assist the skilled.

The cost of labor types — skilled and unskilled — can be shown directly in
the Bills of Quantities but added to the first cost worked through will almost
certainly be an addition to help pay for the forced addition or "welfare" labor.
Flooding a job with unneeded labor is a short term policy overwhelming a major
long term perhaps the provision by Government and Government inspired measures
of economical housing for all. This confliet of policy demands resolution.

Transport

Transport costs are rising propelled by the rising cost of fuel. Economies in
the approach to using trucks are always possible. Weight, size, shape, nesting
characteristics and liability to damere in handling will all effect the cost of
moving materials and components. Tre distance to be travelled can be reduced as
a cost if return loads (non-building industry goods) can be arrsnged. It is the
combination of bulk, nesting character, liability to damage times the distance that
raises cost as the manufacturers, off-site, of pre—cast units, know too well. In the
design of pre-cast units, ease and economy of transport are sometimes neglected
leading to breakages, despite attention being given to design for structural
stability during transport.

Completian an Time

Fajlure to complete on time is subject to penalties. However, those
penalities are hard to implement due to the complexities of the local
environment. Therefore, in practice the Commissioner of Building Work has little
effective control of delivery date.

Failure to complete at all (currently not uncommon in Jamaica) is also
difficult to control. Due to "transfer-costing" in the Bill of Quantities from the
finishing stage of a job to the earthworks and foundations, ete., a contractor may
at the 80% stage have little profit incentive to comnlete. Completion by another
contractor or by direct labor adds expenses which may at times be considerable.

Quality Control and Supervision

Achievement of specification quality is not easy. Supervision by the
Director of Construction, Ministry of Housing, is made difficult in any event
because of the grave shortagi of competent staff. This is an expression not so
much of their non-availability™ as of the low pay scales in Government compared
with Statutory Bodies and the private sector. Knowing of the poor supervision

Although there is in 1981 some evidence of an aboslute shortage.



situation, designers tend to over-design to compensate by specifying increased
steel and prefab concrete sections. Failure to staff up to supervise work thus
leads to an escalation of costs.

Retention and the Maintenance Period

Retention of a proportion of construction stage payments is a method of
trying to ensure that what is handed over is of scund quality. It is also offered as
a technique of ensuring that repairs required during the six months or one year
mainterance period are undertaken. However, this control is proving ineffective
in Jamaica (See "Transport" and "Completion on Time" in the foregoing).

Parish Take-Over of Completed Housing Schemes

Parishes are reluctant to take over housing schemes as they are not
equipped financially and technically to do so. Delays in taking over could be
avoided by budgeting maintenance support as a true cost element of the scheme.

C. THE MANAGEMENT OF BLOCK AND STEEL CONTRACTS

Figure 4:2 shows a comparison of costs for two forms of contract. In the first
column, the contractor signs to provide management and labor using materials supplied
through Governr.ent stores. Such contractors do not price a Bill of Quantities. They
accept the offer to build ten houses and agree to the Ministry of Construction rates
shown in a priced bill. This reduces their management task, but it still is possible to lose
money on such contracts. Few such contractors will keep accounts and will have no idea
of any stage payments, including the last, or whether they are making a profit.
Therefore, while from the Ministry's point of view a saving is being achieved, when
compared to the middle to large size contractor, the small contractor is not being
developed into a businessman. He has to be, if he is to econtribute to lower costs overall.

The middle and large contractor prices his Bill of Quantities to get the work
within the market he and his competitors know very well. If they are to contribute, as
- managers, to lower costs, then they have to move beyond product at erection
management to process and project management for economy of effort. This needs
knowledge and skill. Block and steel construction exerts no process discipline on-site as
do the systems. The incentive here is achieving competiveness through cash flow control
and achieving a low cost product.

D. THE COST OF SYSTEMS BUILDING

In Jamaica, surprisingly, systems building is not a&s expensive as conventional
modern building in block and steel. This tends to reinforce the general impression that
the costs of block and steel homes are not true costs but "prices" that include hidden
extras from the pervasive environment of Jamaica's construction activity.

System Types

Building systems in Jamaica can be classified as modern non-conventional.
They are semi-industrialized and fall into one of three categories:
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o Heavy and dry
° Wet and heavy
° Light and Dry.

Heavy and Dry

The principal component (load-bearing parcels) are east of reinforced
concrete generally to be self-finished. The panels are generally of a size and
weight to make them unsuitable for long-distance transport. The panels probably
receive their greatest loading when being lifted for transport and are designed for
this loading. Large panels are, therefore, over-designed for performance in
place. A central casting plant is required off-site and heavy lifting devices must
be available on-site. Layouts can be determined by crane trackways where cranes
have to be used. A limitation of the method is that buildings can be erected only
within a limited distance of the main ecasting shop.

° Ashtrom: A highly mechanized, plant-based, pre-cast system using large
panels from 3" - 7-1/2" thick according to position and loading™ (Figure 4:3).

° Sandino: A pre-cast system using g'rooved columns and pre-cast panels 12" x

24", Transport is not too difficult; both panel and column being handled by
two men. Roof is of wnoden trusses, pre-cast or timber rafters (Figure 4:4).

° Mamecodi: A pre-cast panel system.
° Stresscon: Highly mechanized production unit. Concrete slabs, which can be
designed to meet architect or engineer specifications, are pre-cast and pre~

stressed.

° West Indies Home Contractors: A pre-cast system using large ribbed panels.

It is inhereint in the use of panel systems that when assembled on-site they
are weak in shear and tension and so exposed to high winds and earthquake
damage. Shear walls can be cast on-site to overcome this, as with the Sandino
system. Exposed rods from the panel ends can be welded on-site as with the
Stresscon system. A common problem with structure of this type is water-
proofing at panel joints, especially on the roof.

Descriptions of systems is given in Datacon Associates, Technical and Economic
Evaluation of Building Systems, for the Ministry of Construction, Kingston, May
1980.
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FIGURE 4:4
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Wet and Heavy

Here the building is not prefabricated but the site operations are
mechanized. A load-bearing, in-situ concrete structure is typical, using standard
formwork. It is the least flexible of systems from an architect's standpoint.

° Marley and Plant: A typical version of the type using on-site pouring
between moulds and skilled labor. ‘

° Aerocon: A wired steel cage is produced on-site and concrete is sprayed
on. It is light version of the type.

The wet and heavy systems require considerable number of units on one site
if it is to be worthwhile moving the plant to the construction site.

Light and Dry

In this approach, most componets are made in factories or workshops and
on-site work is kept to a minimum. A framed system is the most common using
steel, timber or aluminum. Other components are kept as light as possible;
lightweight concrete, timber panels, aluminum sheeting, bagasse panels and tiles,
chipboard, fibre board, plaster board, plaster. Joints and their weather-proofing
can be a problem. The method allows great flexibility in design and is readily
combined with a module and preferred dimensional coordination approach to
design.

° A.R.H. Type House: A wooden frame shell structure of treated lumber with
simple trusses in timber and aluminum sheet roof covering. The shell is
made at the Government Housing Workshop and delivered to site for erection
under supervision (Figure 4:5). Occupier then completes with own
materials. These structures are not highly wind resistant, unless well
anchored into foundations, cross-braced in all planes, and built with
stiffened, strapped joints.

° Experimental Houses: Houses of aluminum frame, aluminum sheet or
chipboard walling or using plaster-bonded natural materials. Many have been
demonstrated in Jamaica but production runs have never been large. This is
an area for a Building Research Institute program.

The Build-up of Cost of Systems

The recent comparative study of costs of systems in Jamaical is
illuminating. Helpful though the systems contractors were, they were unlikely to
reveal to anyone their true unit costs. The final price is made up of:

Datacon Associates, Technical and Econoinic Evaluation of Building Svstems, for
Ministry of Construcfion, Kingston, May 1980.
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FIGURE 4:5

Aluminum sheeting on

Timber rafter 3"x 1" laths
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LIGHT AND DRY:
TIMBER SYSTEM —-- STUD AND LAPPED BOARDED WALLS

These houses are usually elevated on piers or sleeper walls
at least 2 ft. to 3 ft. above ground and provided with a
flooring of timber joists and boarding.

SOURCE : Adams, A. D.
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° Materials

€ ‘;";quipm ent

® Proportion for breakages/pilferage

° Labor

° Transport

° Fabrication and installation.

The price at which the systems contractor/developer is willing to sell contains his:
° Overhead-management in head office and at a distance; on-site

° Cost of borrowing working capital

'y Royalties to the originator of the system (in some cases)

M Profit

When there is talk of costs in Jamaica the subject is in truth prices.
Nowhere is this more true than for the products of the systems. Final price is set
not only by the items listed above, but by the market. The competition — the
price of the standard block and steel middle income house — is high priced so it
follows that all other alternatives will be priced just below it (Table 4:6). There
is no need to offer at a cost-plus price. The market can be ecaptured by just
under-pricing the market leader, block and steel.

Commentary on Systems

The systems have been generated by developers appraisal and by
commercial forces, not by GOJ client requirement. They do not lend themselves
to house extension except in the light or dry systems. The advantage of the
system is as studies of the cost structure of systems build contracts have
concluded that the savings come from the improvement in management and work
processes rather than from the systems themselves. The secret is not in the
formwork, the pre-casting, or the spraying, but ia the work organization needed to
carry through the operations. '

Dwellings built of concrete block are cheaper than other concrete-based
systems, except in Jamaica.

System Building and the Non-Flat Site

The systems tend to be limited to flat and gently sloping sites since
foundation preparation for steeply sloping sites is expensive; on-site labor-
intensive work is what the systems contractor is trying to avoid.
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TABLE 4:6

COMPARATIVE STRUCTURE COSTS
OF SYSTEMS-BUILT HOUSE OF 630 SQ. FT.

Data is as given to Messrs Datacon Associates by Systems
Builders in early 1980
(Doces not include overhead/profit margin.)

SYSTEM CONSTRUCTED UNIT J$

1. Heavy and Dry

Ashtrom 13,175
Sandino 12,386
Mamecodi 12,846
Stresscon N/A
West Indies Home ' N/A

2. Wet and Heavy
Marley and Plant 13,896
Aerocon (medium heavy) 13,017

3. Light and Dry

A.R.H. Type House 15, 345
4, Conventional (For Comparison)

Block and Steel 15,785

Improved Block & Steel 15,078
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Systems and the Building Code

Much of the construction seen in the systems is not even mentioned in the
Kingston and St. Andrew Building Reguiations. The industry has sailed past the
legal fort and the need for the building code to "catech up" is now pressing. This is
especially so in the specification or requirements against hurricane and
earthquake forces. There is a lack of 1iniformity in the treatment of these
problems by engineers and systems builders.

E. COST DISTORTIONS

Investment in Jamaica housing is lumpy and distortions arise in the costs due to
the following:

° Some contractors write off or abandon work mid-contract.
° Some contractors price low to re-enter the market after a slump.
° When tourism construction expands or a large dam is constructed, scarce skills

migrate to the opportunities leaving the housing scene even weaker.

Unless some manpower and materials use planning accompanies the
implementation of the proposed housing of the Law of the Sea Administration, then the
construction of hundreds of high standard large houses for the international staff could
cause supply problems and foreign exchange problems for the remaining house building
sector. Costs will again rise. The upper-middle income Hellshire Hills development
could have a similar effect.

F. SUMMARY

The structure of building cost in Jamaica needs to be reviewed in depth. This
could be an early task of any government-sponsored research program. The essence of
the task is 'to refine the technique of isolating areas of high cost and setting out a
method of control for each. These methods then need prosecuting through a design,
costing and tuilding implementation management system. The solutions will not be
obvious. For example, it would be overly hasty to