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Abstract

The end of `License Raj’ is also the end of `forced technological stability’. The changes that are sweeping across the OECD/ ASEAN countries are no longer arrested at the borders. Even in open economies many of the new technologies are considered `disruptive’, `constructive destruction’ is again on the roar. For Indian firms long sheltered from the gales of change, new technologies badly needed to upgrade their capabilities to withstand global competition, can only be termed discontinuous. Technology acquisition will continue to be the corner stone of Indian firms strategy to manage change. Selection of technologies of different vintages, rapid obsolescence of innovations and codification of critical technologies in operating practices, call for a strategic depth in decision making. This paper lays a new road map with (a) technology forecasting capabilities, (b) technology acquisition with strategic fit, and (c) investing in strategic options as key responses to management of technological discontinuities.

​

TECHNOLOGY ACQUISITION

Technology licensing is the sale of information and rights to the use of new technology. In the Indian context, it refers to technical collaboration for a tested and proven technology. Though technology licensing is also common across US, EC and Japan, there is a fundamental difference on the content and strategic intent. Using Technology Life Cycle (TLC) as the reference point, it can be said that acquisition by Indian firms is for technology at the `maturity stage’ if not `declining stage’. Both the technology and market are known entities. Licensing in developed markets occurs mostly in the `growth stage’ after `emergence of dominant design/ standard’. The technology risk is reduced to some extent but both technology and market need to be developed. The technology acquired in the `maturity stage’ of TLC is a commodity technology, whereas technology licensed during growth stage is a pre-competitive, generic technology. At this stage the technology potential is usually not readily definable and therefore the value of the technology is hard to determine. 

Table 1 : Difference in practice in technology licensing

	
	Indian firms 
	Developed markets

	Technology Life Cycle Stage 
	Maturity stage
	Growth stage, after emergence of dominant design/ standard

	Strategic intent
	To look for tested , proven technology
	Reduce time to market/ to overcome patent barriers 

	Technology risk
	Nil
	Considerable

	Market risk
	Assumed to be negligible 
	Considerable

	Potential to use technology as USP
	Hardly exists
	A must  for selection


TECHNOLOGY DISCONTINUITY

Technological continuity refers to the firm continuing on the same technology life cycle.  A typical Indian firm would enter technology life cycle when the  technology was in the maturity stage , with most of the product innovations completed and process innovations embodied in process equipment or standard operating practices. For the Indian firm, it is a tested and proven technology with neither technology risk nor the market uncertainty. It manages changes, in achieving required output (both in quantitative and qualitative terms), stabilising production, taking control of supplies, adapting technology to meet customers needs and in taking measures to reduce costs, energy consumption, meeting pollution standards, ISO 9000/ 14000 standards etc. It is managing `technology continuity’, moving/ remaining on the same technology life cycle.   

On the other hand the technology leaders focus more managing `technology discontinuities’. By the time one technology reaches a maturity stage, they will be ready with another. They maintain a portfolio of technologies, consisting of `today technology’, `yesterdays technology’ and `tomorrows technology’. The challenge is in forecasting changes, attracting and keeping technical people with different levels of state-of-art knowledge etc.

-------------------------------------------------------------------------------------------------------

Fig 1: Technology discontinuity
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The picture in Fig 1 shows three Technology Life Cycles. Moving on the same technology life cycle is managing `technology continuity’. Changing from one Technology Life Cycle to another is managing `technology discontinuity’. For a manufacturer of incandescent lamps, technology for making fluorescent tube lights is a technology discontinuity. Again, even after he masters the technology for fluorescent lamps, a change to sodium vapour lamps is a discontinuity. The market is the same, the basic science in lighting remains the same. The discontinuity is much more pronounced when a manufacturer of picture tubes for PC monitors changes to making LCD displays, the basic knowledge packets are different. The above diagram shows, a manufacturer with a technology portfolio consisting of a technology in the `decline stage’, second technology is in the `maturity stage’ and a third is in the `growth stage’.  The challenge of WTO enabled global competition to Indian corporations is moving from `technology continuity’ to managing `technological discontinuity’. Strong firms, move from one TLC to another in an apparently seamless manner by managing `technology discontinuity’. 

Change, while dramatic, may not affect the entire business. Firms need to develop the ability to see which parts of their activities are affected by the technology change and react accordingly. For music companies like T.Series, innovation in medium carrying the songs like Tape, CD, DVD are `component level changes’. It does not affect them, may be even welcome as it increases market for songs. But `architectural innovation’ like MP3, Napster creating and distributing music via the Internet pose a challenge. 

PASSIVE TECHNOLOGY SUPPLIERS

For Indian firms, the familiar road to manage `technology discontinuity’ is hopping from one TLC to another with support from a foreign technology supplier. During the license-raj period, Technology suppliers were constrained to don the role of `passive technology supplier’. With de-regulation, they refused to part with their advanced technology, they insisted and obtained management control as the price for technology up-gradation. 

Modis are one of India’s biggest corporate houses, manufacturing everything from lanterns to sugar, soaps, spirits, textiles, carpets, cigarettes, cement, steel, tyres, photocopiers, fax machines, computers etc. A massive industrial empire was built in Modinagar, by the late Raj Bahadur Gujar Mal Modi and his brother Kedar Nath. The world’s best and biggest, Xerox, Revlon, Lufthansia, Olivetti, ESPN, Walt Disney teamed up with Modi’s.  The empire collapsed in 90s, the collaborators have either walked out or taken control of the companies and one after another the companies under Modis management control turned sick. Alcatel picked up Modi’s 49% share in Modi Alcatel Network, Xerox took management control of Modi Xerox, Olivetti sold its share to Modi’s for a nominal price of 1$, German airlines Lufthansa’s joint venture ModiLuft  had gone on belly and financial institutions were at logger heads with Modi’s on Modi Rubber etc. 

More and more multinationals are either buying out their Indian partners or increasing their holdings in the Indian ventures. The number of collaborations with financial participation increased from 30% to 80% in the last decade. In 2001, out of 2270 collaborations, as many as 1971 have financial participation too.  And, they are also not minority players, majority  of them had above 74% equity participation . 

VALIDATING PAVITTS’  CLASSIFICATION 

Does the above analysis confirm the worst fears of Indian firms that one cannot import technology without giving up management control? The picture is not as gloomy as it first appears. In sector like Industrial machinery pure technical collaborations are still significant, numbering 28 against 38 with financial collaboration. The numbers for technology import by way of import of capital goods/ critical components must be much higher. Is Pavitt’s classification valid for identifying sources for technology acquisition? 

A textile machinery manufacturer like other capital goods supplier is in the business of selling technology embodied in the machinery. He may invent the product himself or may get it from user innovators. He intends to make money by selling the machinery and for a given technology level, the users will be price sensitive and technology improvements will focus on cost reduction through volume business, parts standardization etc. A large number of technologies are thus available in convenient embodied form, from equipment suppliers. Most of the needs of small scale sector for technology are met in this form.  In industries where economy of scale is important like in steel production, innovations originate in the production as process improvements and advantage is retained to the extent possible by keeping them as process secrets. Over the period, the suppliers of capital goods will incorporate these improvements. Transfer of process improvements can take place (1) by strategic alliances with the firm generating the improvements, (2) by technology up-gradation replacing the old generation machine with newer version, which expectedly will incorporate these process improvements or (3) by carrying out R&D in-house. First option is not available in a typical technology market, second option results in technology lags as the embodiment and transfer through commercial purchase of equipment is not a regular activity but carried out after the useful life of the existing machinery has been fully utilized.  In-house R&D to catch-up has to tackle patent barriers and need for long term horizons to be on the learning curve. The existence of specialized suppliers in the form of design houses in Italy, UK, South Korea made it possible for Indian firms to introduce 2 wheelers without any collaboration from a two wheeler manufacturer. Source of innovation for specialized suppliers can be their own design and development group or knowledgeable users. Innovations in new materials, biotechnology, micro electronics have their roots in basic sciences, it is where linkages with academics are the strongest. Technology incubation center is one method of accessing this knowledge. 

Tab 2 : Pavitt’s classification of industry

	Industry

Group
	Traditional 

Manufacturing
	Large-scale 

Production
	Mechanical & 

Instrument

Engineering
	High research investment

	Representative

Industries
	-Food & Tobacco

-Textiles

-Leather

-Footwear,

Clothing &

Underwear

-Wood & furniture

-Paper & pulp

-Miscellaneous manufacturing industries


	-Energy, gas, water

-Production & primary transformation of metals

-Non-metallic minerals

-Metallic products

-Transport( except for aerospace)

-Basic food industries


	-Machinery & mechanical material

-Precision instruments


	-Chemicals

-Artificial & synthetic fibres

-Computers

-Electrical & electronic material

-Aerospace

-Rubber and plastics

	Pattern
	Supplier

Dominated
	Scale intensive
	Specialized

Suppliers
	Science based


Capabilities needed in managing technological discontinuity

In management of technology transition, the following managerial abilities are needed:

Forecasting capability

First is the ability to perform environmental scanning and to produce technological, industrial and market forecasts. Though precision in forecasts and their impacts have not improved over the years, the awareness that the sources of innovations and competition are often outside the company's industry has improved as well as the responsiveness to signals about emerging technologies and potential competitors. The ability to assess the proper rate, direction and form of strategic competence building is critical. There is a long process, perhaps 20‑30 years, from the first signals of an emerging technology (e.g. discovery of semi‑conductivity) to the commercial success of a new product generation based on it. All the time the technology develops, technological options proliferate and the competitor’s technological approaches and positions change. 

Acquisition with strategic fit

               Traditional joint ventures before they are transformed into new type of alliances (one can call it Strategic alliance) undergo a thorough revaluation of each partners contribution to the partnership. The primary objective of every partner in an alliance is to acquire insight, capabilities and infrastructure in the shortest time possible from other partner through targeted learning. Three factors that affect learning are “intent”, “migration potential” and “receptivity”. Intent refers to a firms propensity to view collaboration as an opportunity to learn new skills, rather than to gain access to partners assets. Thus where there is intent, learning takes place by design rather than by default. The people at the top may identify learning as their strategic intent in the alliance. But to turn intentions into reality, they must make sure that their strategic intent to learn and internalise new skills or knowledge is shared by those actually involved in the process of collaborative exchange. And also be sure that those directly and indirectly involved in the process of collaborative exchange are capable of protecting key skills from migrating to partners on one hand and fully exploiting opportunities to learn from those same partners on the other. The interface where people, facilities, documentation and knowledge move between alliance partners is usually only partially governed by the formal collaborative agreement.  Migration potential refers to the availability of the knowledge in convenient packets at notified places for location and transfer. Receptivity or absorption refers to a partners capacity to learn. Though preferred structure for an alliance will depend on the nature of the knowledge to be acquired, whereas outcome will be determined largely by partners ability to learn, which is a function of skills and culture. 
From a dependent relation, Indian partners should strive to emerge as equal partners with Co-specialisation. Partners can contribute unique and differentiated resources- skills, brands, relationships, positions and tangible assets to the success of their alliance. Alliances create value when these resources are cospecialised, that is, they become substantially more valuable when bundled together in a joint effort than when kept separate.  Co-specialisation becomes important as companies refocus on a narrower range of core skills and activities and as opportunities become systems and solutions rather than discrete products. This makes individual company less likely to be the sole source of the skills and capabilities needed for exploiting new opportunities. 

Invest in strategic options

Strategic analysis, Environment analysis sensitizes management of the opportunities and threats but awareness does not in itself bring a solution. It is not uncommon to find Indian companies having good grasp of the opportunities and threats to their business, but are unable to do anything to change the course, as they practically have no choice. Modi’s might have liked to be in the driver seat in their joint ventures but they had no choice. Strategic choice is the fruition of investment in strategic options, LG invested in development of CDMA technology in nineties and  several years thereafter, when the time was ripe to make a choice, they have an option on hand. 

To avoid the scenario of no choice, companies need to invest in breeding strategic options, so that when the requirement arise, they will have something to select.  Investment in resources and capabilities for future strategic options can be compared to the better known financial options. Investment in strategic options is like a `call option’ where it is a right to an asset, which may or may not have value on the day of reckoning (future date), when strategic choices are to be made. 
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Fig 2: Strategic options
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Summery

Globalisation to Indian firms mean facing competition from foreign players in an era where there are no restrictions on imports because of WTO commitment. Customs duties are also expected to be lowered progressively to East Asian levels. The inevitable consequence of global competition is the need to upgrade technology. The problem arises in that the new technology needed by the firm represents a discontinuity rather than a continuity. Technology is one of the key resource but a technological disability renders almost all other competencies of a firm vulnerable to erosion. 

Technological investments are by nature strategic commitments, backing out from which, is impossible without considerable loss. Strategy-Structure-System paradigm once considered durable interrelationship, has become supple due to discontinuities. 

Technology discontinuities are a major source of organizational instability. The firms that survive through a technology discontinuity are those, whose executive teams correctly anticipate the discontinuity and prepare for it with appropriate responses. Firms need to develop their capabilities in technology forecasting and Assessment, integrate technology acquisition with technology development and incubate strategic options. 
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