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TECHNOLOGY FOR DEVELOPMENT 
Stephen D rewer examines the factors governing choice of 

technique and technology transfer. 

Summary 
The construction sector services rather 
than drives the wide economy and can be 
considered as reactive rather than 
proactive with respect to technological 
change. Construction technologies can be 
classified as 'hard ' relating to the physical 
characteristics of the product and the 
methods of production, or 'soft' relating 
to the associated systems and processes. 
They can also be divided into 'product' 
technologies, relating to the end product, 
and 'production' technologies, relating to 
the achievement of the end product. 

Developing countries are linked into a 
structure of construction technology 
which was primarily developed as a 
response to the construction demands of 
the developed countries. Consequently, 
the transfer of these technologies to 
developing countries may be appropriate 
or inappropriate, depending on the 
construction environment which best 
supports local development objectives. 

Choices of technologies for specific 
buildings and civil engineering works are 

T he word 'technology' carries a 
certain ambiguity when used in 
the context of intellectual 
enquiry. The following defin

itions are appropriate for the purposes of 
this article: 

'Regarding technology, ... we follow the 
tradition of using it in a more vague and 
comprehensive sense, including, besides 
techniques, also immaterial aspects, such as 
technical know-how, management, organisa
tion of work, etc.,1 

Equally, it has been argued that: 

'Technological and technical changes are not 
discrete but are grouped into technological 
regimes which dominate engineering and 
management decisions for -several decades.'2 

Because the-construction sectoLservices 
rather than drives the wider economy, it 
is, to some extent, passive with respect to 
the structure of the economy. Conse
quently, it can be regarded as reactive 
rather than pro-active with respect to 

made by one or more of the 'actors ' in the 
construction process, depending on their 
specific professional role and legal 
function ; there is no unique agent for 
choice of technique in construction. Each 
actor brings to the process a body of 
knowledge and experience, and a 
perspective which conditions its 
application. However, these perspectives 
are related to the environment in which 
the knowledge and experience of the 
actors were developed. 

If the wider economic and social 
objectives are not included in the choice 
of technique function for construction in 
developing countries, the development 
process will be frustrated. The tendency 
will be for the transfer of technologies and 
techniques which are more suited to the 
needs of the developed countries. A 
'construction development profile' is 
suggested as an instrument for articulating 
and quantifying those implicit or 
subjective factors which condition choice 
of technique and , by extension, 
technology transfer. 

technological change. This is reinforced 
by the ' ... tendency to equalize the level 
of technologies between sectors con
sequent on the pull effect of the dominant 
advanced technology sectors' . 3 

Construction technologies can be 
classified in two ways: as 'hard' or 'soft' 
and 'product' or 'production'. Hard 
technologies relate to the product and 
production as physical entities and 'soft' 
technologies relate to the associated 
systems and processes. Product tech
nologies are those embodied in the final 
product and production technologies are 
those required to achieve that product. 

In order to understand the technology 
choice function in construction it is vital 
to distinguish between product and 
production technologies. Although they 
have an obvious symbiosis, this does not 
necessarily extend to a congruence in the 
hierarchy of technological sophistication. 
Many sophisticated product technologies 
can be achieved using relatively un
sophisticated resources, while many 
apparently unsophisticated production 
technologies imply the use of relatively 

sophisticated resources. 
The choice of 'product technologies' is 

determined during the briefing and design 
stage of the construction process. It is an 
interactive process requiring the designer 
to balance the client's demands with 
respect to performance, function and 
budget with the technologies available. 
Product technologies, once defined, limit 
and constrain the choice of production 
technologies. 

In specifying product technologies , 
designers work within the constraints of 
planning regulations, building codes and 
regulations and client criteria and budgets. 
Contractors, in choosing or developing 
production technologies, work within the 
constraints of the design and the tech
nologies and techniques currently avail
able. Materials producers manufacture to 
externally established performance 
specifications and relate these to the 
product technologies implied by specific 
designs and specifications. In this way, 
each becomes an agent for choice of 
technique, through a process of 
accommodation and adjustment. 

A number of conditions must be 
satisfied for a technique to be chosen and 
implemented in a specific context or 
situation: 

the technique must actually exist 
somewhere in the world; 
a social entity must exist that has an 
interest in choosing and implementing 
the technique; 
this entity must be organized to be able 
to make a decision; 
the agent of choice, the social carrier 
of a technique, must have the necessary 
social, economic and political power 
to be able to implement the technique 
chosen; 
the social entity must have information 
about the existence of the technique; 
it (the social carrier) must have access 
to the technique in question; 
the social entity must have, or be able 
to acquire, the needed knowledge 
about how to handle the technique. 4 

The various 'actors' will have different 
levels of authority within specific 
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processes, the role of 'leader' changing as 
the process progresses. Consequently, the 
client, designer, materials producer and 
contractor all assume 'leader' roles at 
different times, which are defined by the 
structure of their contractual obligations 
and the phasing of inputs for a specific 
process. So, although there are rarely 
autonomous 'social carriers' in con
struction, the legal system, in defining de 
jure responsibilities, also defines the de 
facto 'social carriers'. 

Technology as an instrument for 
development 
Developing countries tend to show a 
relatively low level of technical efficiency 
and a general level of technology which, 
although not necessarily unsophisticated, 
is not comparable to that used in the 
'developed' countries. Their construction 
technologies and techniques are either 
imported from the developed countries, 
temporarily expedient, or traditional. 
Consequently, their construction sectors 
are weak and not well adapted to 
satisfying the demands for construction, 
which are a logical requirement of the 
development process. 

A set of decisions is made by the 
various 'actors' involved in the construc
tion process, which determines the actual 
techniques used. The explicit performance 
requirements require the solving of the 
technical problems associated with the 
'production' of the specified service at a 
given physical location. The implicit 
performance requirements involve 
satisfying certain social or economic 
objectives, consequent on a particular 
development strategy. 

Product and production technologies 
are conditioned by many factors 
including: 

the balance between capital costs, costs 
in use and maintenance costs; 
time, which defines speed of construc
tion and the planned life of the facility. 

Each has implications for choice of 
technique and raises problems which have 
to be solved by one or more of the 'actors' 
involved in the process. The way in which 
they solve these problems is determined 
by their access to knowledge, their 
previous experience, the possibility of 
applying a specific solution in a particular 
context and the formal organization of the 
process . An optimal choice function 
requires a level of interaction between the 
'actors', which rarely exists in practice. 

The 'opportunity cost' of importing 
technology can be prohibitive, as can the 
costs of developing new technologies. 
Imported technologies are frequently 
specified by default. It is not enough to 
have knowledge of techniques: a system 

of production and distribution is essential 
for the enhanced use of materials and 
components compatible with national 
development objectives. 

Choice of techniques can be used as a 
policy variable for maximizing domestic 
inputs, but only if a wider programme of 
development for the manufacture and 
distribution of building materials runs 
ahead of the more readily identified 
programme for construction. 

In theory, sufficient technology exists 
to satisfy most of our international 
construction requirements. The issue is 
usually one of choice, choice constrained 
by economic factors and social objectives. 
Therefore, the problem is not simply one 
of choice but choice in a given context. 

In developed countries the 'leader' roles 
are, in many ways, legally defined. Forms 
of contract, legal responsibilities for 
various aspects of the work and the 
definition and accreditation of pro
fessional competence, are all part of this 
mechanism. 

This has obvious implications for 
developing countries. In legislating for 
responsibilities in the process they are 
implicitly defining function. But, by 
legislating in advance of an evaluation of 
domestic construction requirements, they 
will inevitably tend to borrow from the 
only legislative models which are 
available - those of the developed 
countries. Consequently, where the 
definition of functions has been imported, 
de facto 'social carriers' of construction 
technology will also tend to be imported; 
direct imports of materials, equipment, 
designers and contractors, or indirect 
imports through the process of educating 
local architects, engineers and managers 
in the developed countries. 

The development of a 'construction 
development profile' would make these 
problems explicit. This is defined as the 
system which conditions the actual 
technologies associated with specific 
projects. The main characteristics of the 
profile are: 

society: traditions and culture, social 
and demographic structure; 
economic: level of development, avail
ability of foreign exchange; 
industrial structure: structure and 
capacity of domestic building materials 
sector, capacity of domestic con
struction sector (consultants, con
tractors, skilled workers); 
legal (construction): contracts, 
planning, codes and regulations; 
process: organization of the process, 
rigidity of the process, indigenous or 
imported; 
project: function or end use, priority, 
size (absolute and relative), location 
within country. 

The closer the centre of gravity of the 
profile is to the 'project' category, the 
more likely it is that the main agents for 
choice of technique will be located within 
the international construction system. 
This increases the probability of 
international imported technologies, 
being applied. 5 

A system of weighting and quantifying 
each element is required that is both easily 
utilized and sufficiently robust to be 
applied with confidence. In order to 
achieve this, it might be productive to 
reduce the number of elements by the 
careful choice of proxies. The advantage 
of working with carefully chosen proxies 
is that they should be more easily 
quantified. 

For example, a 'foreign exchange' 
variable could be substituted for 
'maximizing the use of domestic 
resources'. An enhanced weighting of 
'size' as an attribute would integrate 
'process factors' into the 'project' 
category; by setting a higher weighting 
on smaller size, a total project could be 
seen as a number of specialist functions, 
many of which would allow greater use 
of local producers and suppliers. 

A well specified construction develop
ment profile could be used either as a tool 
in the planning process or as part of the 
system for evaluation. In the first case, the 
function would be specified in line with 
the policy objectives and, in the latter, 
evaluated with respect to actual outcomes. 

Developing countries, with their strong 
dependency upon the international 
construction system for much of their 
construction resources, cannot afford 
techniques to be chosen by default. The 
construction development profile, even if 
it cannot be quantified at this stage, should 
facilitate a more sensitive understanding 
of the issues involved. 

NOTES 

1. Edqvist & Edquist, Social Carriers of Techniques 
for Development, SAREC, Stockholm, 1979. 

2. Nelson & Winters, An Evolutionary Theory of 
Economic Change, Harvard University Press, 
Cambridge, 1982. 

3. Drewer, 5., Construction and Development: A 
Study From Two Perspectives, University of 
Lund, 1989. 

4. Ibid. 

5. Drewer, 5., The International Construction 
System, Habitat International, Pergamon Press, 
Oxford, 1991. 

STEPHEN DREWER IS READER IN 
CONSTRUCTION AT BRISTOL POLY
TECHNIC AND PROFESSOR OF INTER
NATIONAL CONSTRUCTION, UNIVERSITY 
OF LUND, SWEDEN. HE IS A SPECIALIST IN 
THE ECONOMICS AND SOCIOLOGY OF 
CONSTRUCTION IN BOTH THE DEVELOPED 
AND DEVELOPING COUNTRIES. Dill 


