
Technological forecast is a prediction of the future 
characteristics of useful machines, 'products, 

processes, procedures or techniques. 

TECHNOLOGY FORECASTING



There are two important points implied 

in this statement, viz.:

 a) A technological forecast deals with certain 
characteristics such as levels of technical performance 
(e.g., technical specifications including energy efficiency, 
emission levels, speed, power, safety, temperature, etc.), rate 
of technological advances (introduction of paperless office, 
picture phone, new materials, costs, etc.). The forecaster 
need not state how these characteristics will be achieved. His 
forecast may even predict characteristics which are beyond 
the present means of performing some of these functions. 
However, it is not within his scope to suggest how these 
limitations will be overcome. Find the pefect HR 
softwarevendor.
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 b) Technological forecasting also deals with useful 

machines, procedures, or techniques. In particular, 

this is intended to exclude from the domain of technological 

forecasting those items intended for pleasure or amusement 

since they depend more on personal fads, foibles or tastes 

rather than on technological capability. Such items do not 

seem to be capable of rational prediction and thus the 

technology forecaster generally does not concern 

himself/herself with them.





 Anticipating technological change is an important 
management function. One must do so to plan new products 
and new businesses. One must also avoid being 
technologically blind-sided by competitors with 
technologically superior products. Yet this is not easy to do 
because often technological progress cannot be anticipated. 
However, it can also be planned. Technological forecasting 
tries to put as much planning as is possible into technological 
change. Incremental innovations have often been planned or, 
at least, sought after. The seeking of or anticipation of 
technological innovation has been called "technology 
forecasting".



 Technological forecasting, in the formal sense, has not been widely 
practised in our country, as it has been used elsewhere, more 
especially, in industrially developed market economies. This is 
because commercial success in such economies is dependent, to a 
large extent, on the ability of a firm or an organisation to identify 
emerging/future technologies well ahead of time so that 
appropriate decisions or advance action could be taken to 
meet/deal with the likely challenges of the future. Recognising the 
importance of forecasting in the technological planning process, 
the Government of India has established a Technology 
Information Forecasting and Assessment Council 
(TIFAC) under the Ministry of Science & Technology, to promote 
action oriented studies and forecasting in selected areas.



Technology Forecasting Methods and Techniques



TECHNOLOGY FORECAST AND 

TECHNOLOGY INNOVATION CHAIN

 To understand the ramifications of technological forecasting 

in its entirety, we need to further understand the various stages 

of technological innovation. The forecaster must state clearly the 

stage for which he is forecasting. For instance, when he 

makes use of historical data on a number of devices, he must 

be clear about the stage of innovation represented by each of 

his data points. 



 Mixing of data representing several stages may lead to errors 

and confusion. Selecting past data consistently, so that all 

points represent a single stage of innovation, is thus very 

important. Since innovation is usually a continuous process, 

breaking it or subdividing it into various stages, is done for 

the convenience of the forecaster. The essential point for you 

to understand is that the stages chosen on the continuum of 

progress must be capable of unambiguous definition, so that 

there is no mixing up of the data and there is no occasion to 

raise a question whether an innovation has reached a certain 

stage or not.



Generally, one may use the following 

stages to describe the progress of an 

innovation throughout its life, from 

beginning till end

 Basic scientific findings/discovery of a principle

 b) Laboratory or bench level feasibility

 c) Operating prototype/pilot plant

 d) Commercial introduction or operational use

 e) Widespread adoption

 f) Diffusion to other areas

 g) Social and economic impact

 Each of these stages has a specific role to play and 'contribute to 

the innovation of a technology



 a) Basic Scientific findings/discovery : This establishes 
the minimum knowledge base on the basis of sound scientific 
principles from which a solution to a specific problem could 
be found.

 b) Laboratory or bench level feasibility : At this stage, 
depending on the identified problem, a laboratory workable 
model could be fabricated without violating any natural or 
physical laws. This would generally be able to work in

 the desired way only in the laboratory environment, under 
controlled conditions and supervision of trained scientists, 
technologists or technicians.



 c) Operating Prototype/Pilot plant : On reaching this stage, 
it would be possible to obtain design/engineering parameters to 
construct a device/system which would be capable of working in 
an operational environment using commercially available inputs.

 d) Commercial introduction or operational use : This 
stage represents not only technical and design adequacy, but also 
economic feasibility. Generally, the first production model is the 
benchmark of completion of this stage.

 e) Widespread adoption : At this stage having demonstrated 
the technical and/or economic and/or environmental superiority, 
the technology is now poised to supersede and replace the prior 
devices, procedures etc. on a wide scale.



 f) Diffusion to other areas : At this stage, the new 

technology not only replaces the old one, but is also adopted 

to perform such functions as were not being performed by 

the earlier., devices and techniques.

 g) Social and economic impact : At this stage, the 

innovation will affect the behaviour of the society and its use 

may reach a point where its impact will be felt on the 

economy.



 Every innovation does not go through all these stages. Some 
may reach a particular stage and go no further. In other cases, 
two or more stages may be combined. For instance, there 
may be innovations where the first production model also 
serves as a prototype. This practice of combining or 
telescoping stages of innovation is fraught with danger. There 
are many instances where the first production or operational 
model of some innovation contained serious flaws which 
could have been discovered while testing the prototype had it 
been done separately. Once the production design is fixed, 
the defects/shortcomings cannot be eliminated at reasonable 
cost and the device may be unacceptable as it is.



 Finally, it must not be assumed that all innovations are based on 

scientific findings, Most of the innovations have a certain degree of 

empirical content, and many, especially in the past, have been 

based on sheer empiricism. Hence it is quite possible that a device 

might not pass through the first stage of our list of stages of 

innovation, but might start at the second or even the third stage. 

However,. it may be pointed out that the practice of skipping any 

stage in general increases the risk of failure. Nonetheless, there are 

many illustrations of innovations which have successfully skipped 

one or more of the early stages, more specially these days, when 

mathematical modelling is

 used to simulate the operation of a prototype/pilot plant.



 With the use of the concept of stages of innovation, it is possible 

to question more precisely just what is meant by a particular 

technological forecast. One can ask whether the forecast is stating 

that a certain capability will be technically feasible or whether it 

will be commercially successful or whether it will be superior to 

all other approaches to performing the same function, etc. It is 

important that a forecast concerning one stage is not 

misinterpreted to apply to a later stage. A forecast of technical 

feasibility, for instance, must not be confused with a forecast of 

commercial success. The former does not always imply the latter.





 We suggest that you familiarise yourself with these concepts 

by referring to literature and read widely to match your 

practical experience Having briefly discussed the 

preliminaries of technology forecasting and technology 

innovation chain, we now turn our attention to why 

technology forecasting is necessary.



NECESSITY OF TECHNOLOGY 

FORECASTING

 Historically, the U.S. Navy was one of the major institutions 

which started formal technological forecasting to support the 

preparation of a fifteen year plan to identify the likely 

opportunities and threats, and to develop a technological 

setting for the future. Technology forecasting has now 

assumed importance in India due to the structural reforms 

introduced in our economic system with a view to creating a 

market driven economy.



Essentially, technology forecasting is 

used for the purpose of :

 A) Scanning the technological environment,

 b) Anticipating emerging technological changes,

 c) Identifying suitable technologies by evaluating, various 

alternatives,

 d) Planning for technologies for future needs.



We can identify four elements of a 

forecast which can be specified and/or 

estimated. These are

 (a) the time period,

 (b) the nature of technology,

 (c) the characteristics to be exhibited by the technology, and

 (d) the probability associated with the characteristics.



 The time period may be stated generally, or it may be given 

precisely. The technology being forecast may be narrowly 

defined, or it may encompass a very broad range. The 

characteristics may be stated only in general terms, or may 

be given precise quantitative values. The probability 

associated with the characteristics may be given only 

generally, as high or low, or it may be stated in precise 

quantitative terms. 





 And for each of these elements of the forecast, the degree of 

precision may vary anywhere between the two endpoints 

of generality and precision. The precision associated with 

each element of a forecast should be determined by the use 

to which the forecast will be put. The forecast should thus be 

tailored to the decision making situation, and the precision 

associated with each of the elements should be appropriate to 

this situation.



Martino has shown that there is really no 

alternative to forecasting. He considered 

various possible alternative scenarios like-

 (a) regimes of no forecast (tacitly assuming there would be 

no change in the environs in future),

 (b) future is a total gamble and it could be met without any 

anticipation,

 (c) resting on laurels of the glorious past presuming that it 

would bring a glorious future,

 (d) dependence on limited forecasting without taking into 

consideration all round changes in the environs, and

 (e) taking crisis action to meet the situation.



 All of these, he showed, may spell disaster for a firm or an 

organization. On the other hand if a decision maker has 

several alternatives open to him, he will choose the one 

which provides him with the most desirable outcome. Thus, 

his decision is invariably based on a forecast. The decision 

maker does not have a choice as to whether or not he will 

make use of a forecast; his only choice is whether the forecast 

is obtained by rational and explicit methods or by intuitive 

means. 



 The virtue of the use of rational methods is that they are 

teachable and learnable; they can be described and explained. 

They provide a procedure which can be followed by anyone 

who has been able to undergo the necessary training. In some 

cases, in fact, the methods are even guaranteed to produce 

the same forecast regardless of who makes it. The virtue of 

the use of explicit methods is that they can be reviewed by 

others. In particular, the forecast can be reviewed by several 

people prior to its acceptance by the decision maker.





 All these discussions basically highlight one very important 

aspect that we are dealing with a probabilistic situation and 

we should gear ourselves to meet it with a certain degree of 

confidence and with all elements of surprise anticipated. A 

logical question that 'follows is: How good is the 

forecast? Will it come true?



 To answer these questions, let us classify situations according 

to the degree of control the decision maker can exercise. 

There may be three types of situations:

 a) Absolutely no control

 b) Partial control

 c) Full control



 We would attempt to analyse the efficacy of forecasting in these situations.

 a) Absolutely no control : Consider a commuter seeking a forecast of the 
commercial availability of a solar-powered car, say by the year 2018. While he 
might seek the forecast out of simple curiosity, more likely he wants to make 
plans for some activity which will be affected by this forecast, say whether to 
buy a petrol-driven car or not. Naturally, he wants to plan correctly, for if he 
bases his plans on a forecast of a solar car becoming available and it does not 
materialise, the forecast has been useless to him or, worse, it has misled him 
into foregoing his buying a petrol-car. It appears, then, that such a forecast has 
to be correct to be useful. When a decision maker has absolutely no control 
over the outcome of a particular situation (that is, when none of the actions 
open to him can alter the outcome), he wants to tailor his actions to the 
eventual outcome. He wants to maximize the benefits from a favourable, or 
minimize the impacts of an unfavourable outcome. In this situation, if the 
forecast does not come true, it is of no utility to him.



 b) Partial Control : Most day-to-day decisions fall in the area of 
partial control over the outcome. The decision maker is interested 
in influencing the outcome of a situation in a way as favourable as 
possible to him, If he is presented with a forecast which he 
considers desirable, he will exert such control as he possesses to 
ensure that the forecast is realized, thus influencing either the 
reliability or the time frame of the forecast, Likewise, if he is 
presented with a forecast he considers undesirable, he will exert 
his control to forestall it. Thus, there will be a certain element of 
self-fulfilment or "self-defeat in the outcome of the forecast.

 c) Full control : At the other extreme, when the decision maker 
has complete control over the outcome, he does not even need a 
forecast. The outcome will be what he wants it to be. Someone 
else may perhaps find a forecast of his decision useful, but he 
himself does not need a forecast of what he is going to do.



 This means that the goodness of a forecast cannot be measured in terms of 
whether it came true. Suppose that a decision maker is presented with a 
forecast of an undesirable outcome. As a result of the forecast, he acts to 
forestall the undesirable outcome, and is successful in doing so. He thereby 
negates the forecast. But can it be said that the forecast was wrong and, 
therefore, worthless? On the contrary, it must be recognized that it was highly 
useful to the decision maker. Had it not been made, he might not have acted as 
he did, and would, therefore, have been faced with an undesirable outcome. The 
same situation can arise where the decision maker acts to achieve a favourable 
outcome on the basis of a forecast that such an outcome is possible. This forecast 
was useful, not because it automatically came out true, but because it caused 
the decision maker to take appropriate action. At the moment, however, we will 
only note that the measure of the value of a forecast is not its validity, 
in terms of whether or not it comes out true, but its utility in 
helping the decision maker make a correct and timely decision.





 It is essential to recognise that a forecast does not put anything 
into the future. Instead, it tells only of the implications of available 
information about the past. These implications are connected with 
the future through a logical framework. Hence, the utility of a 
forecast for decision making purposes depends on the validity of 
the logical framework it uses and the extent to which it extracts 
all the implications which are contained in the body of available 
information. This ability to evaluate the utility of rational and 
explicit forecasts is, of course, one more reason to prefer this type 
of forecast. However, it may be emphasised that following a 
certain procedure may not guarantee the forecaster against error; 
it may only reduce the likelihood of error. Hence, the forecaster is 
never absolutely certain that he has prepared the most useful 
possible forecast with the available data he has and the resources 
he has employed.



ROLE OF TECHNOLOGY FORECASTING

 The forecast serves as an input to the process of making plans 
and decisions. Martino has described the role of the forecast 
in planning as follows :

 a) The forecast identifies limits beyond which it is not 
possible to go,

 b) It establishes feasible rates of progress, so that the plan can 
be made to take full advantage of such rates; conversely it 
does not demand an impossible rate of progress,

 c) It describes the alternatives which are open and can be 
chosen from,



 d) It indicates possibilities which might be achieved, if desired,

 e) It provides a reference standard for the plan. The plan can thus be 

compared with the forecast at any point in time, to determine 

whether it can still be fulfilled, or whether, because of changes in 

the forecast, it has to be changed, and

 f) It furnishes warning signals, which can alert the decision maker 

that it will not be possible to continue present activities.

 If the forecast makes a decision maker aware of alternatives which 

he might not have discovered otherwise, it has increased his degree 

of freedom. The important point is that the purpose of the forecast 

is to improve the quality of his decisions and not to force him to 

accept a particular decision.


