Technology development-
Options & Strategies, Socio-
Economic planning,



* For all the countries, the most practical
strategy for technology development-is to
‘make some and buy some'. This gives the
advantage of selecting an appropriate area
of specialisation and the potential to
exploit the technology trade in the
international market place.
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* The technological needs are derived from
national socio-economic goals.A country's
technology development strategy is then
determined by combining these identified
technological needs with potential technological
developments in the world and a thorough
assessment of available and emerging
technologies.Then the Country determines a
strategy to import technologies, which it cannot
practically develop itself and identifies
technologies, which can be produced locally



* . Now, there is a universal realisation that
unless a concerted attempt is made to
build local technological capabilities for
absorbing imported technologies, any
attempt to develop indigenous
technologies encounters enormous
difficulties. Even with regard to imported
technology, it is essential for a country to
be able to select, digest, adapt and
improve it for local consumption.



* All of these efforts justify greater priority
and allocation of resources to R&D. A
pre-requisite for effective utilisation of
R&D resources is the 'development of
technological infrastructure within the
country, including institution building,
manpower development, provision of
support facilities and creation of an
Innovative climate.




The following general principles with regard to
the planning for development of indigenous
technological capabilities may be kept in view:

* i) It is important to be selective in self-
development of technology. Emphasis should
be given to total integration of all activities
in the technology production chain to
achieve self-reliance.

¢ ii) In selecting areas for development, a
country can be inward looking in some areas
and outward-looking in some other areas.

* iii) Import substitution can only be a
temporary strategy.



¢ iv) In the technology production chain, a
number of activities involving basic and
applied research can be undertaken, but it is
important to be able to discard some of the
non-productive projects and concentrate,
from time to time, upon those which have
high commercial potential.

¢ v) Technology development is best achieved
through collective effort. Individuality, which
tends to aim at being unique rather than
practical, should be minimised.



PRODUCTION FUNCTIONS & TECHNOLOGICAL
CHANGE, MACRO EFFECTS OF TECHNOLOGY
CHANGE.



TECHNOLOGY CHANGE EFFECT
ON PRODUCTION FUNCTION

» Technological change has been defined
broadly as ‘““the process by which
economies change over time in respect
of the products and services they
produce and the processes used to
produce them" and more specifically as
alteration in physical processes, materials,
machinery or equipment, which has impact
on the way work is performed or on the
efficiency or effectiveness of the enterprise.



* Technological change may involve a
change in the output, raw materials, work
organisation or management techniques
but in all cases it would affect the
relationship between labour, capital and
other factors of production.



PRODUCTION FUNCTIONS AND
TECHNOLOGICAL CHANGE

* 'A production function attempts to
specify the output of a production
process (as a function of the various
factors of production e.g., labour, capital,
technology, management or organisation
and land). It may be possible to explicitly
state the nature of this function based on
econometric studies but that is not our
Interest at present.



* We would like to understand the role of
technology in the production process and
for that purpose we would like to begin with
the isoquant approach. An isoquant
specifies a range of alternative
combinations of two factors of
production, say labour and capital,
which can be used to produce a given
quantity of the output and is based on
the assumption that the other factors of
production e.g. the state of knowledge of
technology is constant.



Isoquants and factor substitution

Capital (Units) ~—»

Labowr ( Unita) ———e



» above AB is an isoquant representing
various combinations of labour and capital
that could be used to produce a specific
quantity of the product. If we want to
produce a higher quantity of the product,
another isoquant can be drawn to
represent the various combinations of
labour and capital that could be used for
the same.



* Here CD represents such an isoquant
and, as is expected, is above AB since the
marginal product of both labour and
capital is assumed to be positive in the
ranges shown. Similarly, EF is another
isoquant and because it lies below AB, it

represents an output level lower than that
of AB.



» All of these isoquants are drawn for the same level of
technology and for the given level of technology, an
isoquant represents the possible substitution of
labour by capital or vice-versa. In this approach,
therefore, if the relative prices of labour and capital
are known, one can find an optimum mix of labour
and capital to minimise the total cost of production.
The textbook expositions usually represent isoquants
as smooth curves as shown in Figure 3.1 above,
which would imply, at least in theory, that even small
changes in factor prices would induce factor
substitution to restore optimal conditions. Thus,
a change in factor prices would result in a movement
along the isoquant AB-e.g. From X to X' in Figure 3.1,
whereas a change in technology would result in a shift

in the isoquant, e.g. from AB to A'B' as shown in Figure
3.2 below:



Isoquants and Change in Technology

Capita! (Unity) ~—»




* A closer look at Figure 3.2 would reveal that the
technology used to get the isoquant A'B' is
superior to that used before the change in
technology. However, the corresponding shift in
the optimal point from X to Y is, more difficult
to interpret. Given the relative factor prices,
point X minimises the total cost of production
with the existing technology (relevant for the
isoquant AB) whereas point Y minimises the total
cost of production with the improved
technology (relevant for the isoquant A’'B’).



 The difficulty in conceptualising smooth
production functions and consequently
smooth isoquants - now gets clear. For
example, it is not at all obvious from
Figure 3.2 above whether the improved
technology is labour-augmenting or capital
augmenting.



* Suppose the factor prices were such that the optimum was
at P on AB in Figure 3.2. It would appear that the shift in the
optimal point from P to Q as a consequence of the change in
technology has been mostly of the labour augmenting type
since the labour efficiency has improved much more than the
capital efficiency. On the other hand, if the factor prices were
such that point R on AB was the optimal point and it shifted
from S to S as the technology changed, it would appear that
the change in technology has mostly been of the capital-
augmenting type. In other words, the change in technology
can manifest itself as either labour- or capital-augmenting
type depending upon the factor prices.



e A smooth isoquant also implies that there are many
(theoretically infinite) combinations of labour and capital at
any given level-of technology and so any change in factor
prices is immediately reflected in a new optimal mix of
labour and capital. This is not generally borne out in practice.
In practice, we find that the mix of labour and capital is
relatively insensitive to short-term changes in factor prices
and is quite well defined for a given level of technology.
Similarly, a change in technology is usually associated with a
different mix of labour and capital. For example,
manufacturing of sugar and khandsari require different mix of
capital. It should be pointed out that these mixes of labour
and capital are determined more by long-term changes (and
expectations of changes) in factor prices than by short-term
fluctuations.



e A smooth production function is incapable of explaining
these realities. If we change our assumption that the amount
of labour and capital can be mixed in an infinite number of
alternative proportions (as indicated by an isoquant of the
type 'shown in Figure 3.2 above) and assume the other
extreme possibility, i.e., that the proportion of labour and
capital is predetermined at a given level of technology and is
totally immune to any changes in factor prices, we can then
show the effect of changes in labour, capital and technology
on the same graph as shown in Figure 3.3 below. Each point
on the production function represents one process of
producing the product and associated with each of these
processes is a certain technological knowledge specific to
that process. Figure 3.3, for example, shows that there are
two different processes available to produce the product
under discussion represented' by points A and B -one being
labour intensive (viz. B) and the other capital intensive(viz. A).



Production Function with no Factor
Substitution

Capttal (Units) —e

Labour (Units) —a



» Given different factor prices, each of these processes
can be economically viable in different economies. In
developed countries, for exmaple, labour is relatively
more expensive and hence, capital, intensive
technologies are preferred.The line AB is still similar
to an isoquant as the combinations of labour and
capital represented by points A and B would produce
the same quantity of output. Much of the
technological change is based on the accumulation of
technological knowledge about specific processes. So
a change in technology is quite often reflected by a
shift in the production function from AB to A'B
ambiguous whereas the shift from A to A' is
associated with a change in technological knowledge
specific to the capital intensive process above.



 This gives rise to a further reduction in the use of
units of labour required to produce the same
number of units of output. It has been established
in many empirical studies that a choice of
technology does exist in the manufacture of many
products, although the number of such
alternatives may not be as high as perhaps
suggested by continuous production functions.
Also, the change in technology in terms of both
the development of new knowledge as well as its
application appears to be induced by long-term
movements of factor prices and not so much by
short-term fluctuations.




