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Abstract – Product life cycle of technological product is shrinking very past. Literature provides some evidence that product life 
cycle is shrinking due to dynamic technologic environment by analyzing the product life cycle based on actual sale data.  Very 
few Studies have focused on this concept. Recent studies focused on diffusion of innovation model. Shrinkage of product life 
cycle is receiving great deal of attention in technologic sector. A highly competitive business environment requires firms to focus 
on launching more and more innovative products. In this paper an attempt has been made to know the dynamic technologic 
environment, shrinkage of product life cycle and impact of dynamic technologic environment on shrinkage of product life cycle. 
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I. INTRODUCTION 
The Product life cycle was first originated from biological life cycles as described in original contribution of Rogers (1962). 

The product life cycle has long history in economics and marketing literatures on topics like Product life cycle management, 
Product innovation adoption, diffusion, Marketing strategies and PLC. First of all Muhs (1985) in his attempt to trace the history 
of the Product Life Cycle reports that the first full exposition of the Product Life Cycle was reported by Jones in 1957 who was 
then Manager of New Product Planning at Booz. His observations on the contribution of new products to sales growth lead to the 
statement that: There are compelling forces behind this drive for new products. There is a life cycle that is characteristics of many 
- if not most - products. Since all products are "new" at their outset, we can call it the basic life cycle for new products (Jones 
1957, p. 41-42)1. 

Researchers have used four distinct phases Introduction, growth, maturity and decline in the past literature. To observe the 
pattern of international trade, Raymond Vernon in 1966 has developed product life cycle theory in response to the failure of 
the Heckscher-Ohlin model2.  In his work “International Investment and International Trade in the Product Cycle” Vernon(1966) 
has explained that The Product cycle theory is concerned with the life cycle of a typical “new product” and its impact on 
international trade.  The theory suggests the stages a product goes through from when it was first thought of until it finally is 
removed from the market. Hofer (1975, P 798) argues “most important variable in determining business strategy is the stages of 
product life cycle”. Boston consulting group’s famous portfolio management concept is also based on product life cycle concept. 
Porter (1980, p. 157) recognizes the product life cycle as "the grandfather of concepts for predicting the probable course of 
industry evolution."   Many authors has discussed the concept of product life cycle like (Garner 1986) has shown observations 
about product life cycle  and given its view that there seems to be a common consensus among authors that the product life cycle 
has descriptive value but very little prescriptive value.  

There have been several studies of the Product Life Cycle over the years 
Rink and Swan (1979) identified eleven different product life cycles in their review of the literature. The study has shown that 

PLC concept offers no guidance regarding timing of the transition between stages.  
The academic literature on product life cycle over the years has given more stress to the inadequacies than its utility. Despite 

this, literature and marketing text books still give it considerable attention.  
Tabucanon and Islam (1981) have investigated the behavior of product life cycle against some marketing factors especially 

concentrating on effect of advertisement on it. They have taken certain assumption like one to one substitution, two firms two 
products, technological products, promotional expenditure and advertisement expenditure as a percentage of sales. The study 
considered technology based products which are durable in nature. It also considered changing life styles and forms due to rapid 
technology change. The model assumes that consumer behavioral impact on life is negligible compared to other factors. The 
consumer behaviour factor acts randomly under constantly changing technological, social and political environment. Sensitivity 
analysis was done to see the behaviour of product life cycle under varying factors conditions. The study concluded that 
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promotional expenditure at the introductory stage has profound positive impact and profitability has profound reverse impact on 
product life cycle. Other factors like investment size, advertising impact, diffusion, price ratio, growth rate, quality, time have very 
little impact on product life cycle. 

In the mean time focus has been shifted from the product life cycle concept to Roger’s diffusion of innovation theory. 
Rogers 1983 provides the theoretical basis for the adoption of innovations. In his work of diffusion of innovations, Rogers 

contends that early adopters generally behave in a different manner to late adopters. Author divides the population into five 
categories according to their timing of adoption, and then describes behavior of an average member of each group which leads to 
the timing of their adoption. Sahin (2006) has reviewed the Rogers innovation of diffusion theory in detail. The newness 
characteristic of an adoption is more related to the three steps (knowledge, persuasion, and decision) of the innovation-decision 
process.  

Mahajan, Muller, and Bass (1993), also gives theory of innovation on the basis of individual characteristic such as 
innovativeness, rather than the individual’s resultant timing of adoption. Such individual characteristics provide both a stronger 
theoretical foundation for modeling and a better basis for targeted marketing actions 

Garner 1986 has find out some evolving observations about the role of product life cycle in marketing strategy. The author 
find three observations. The first states that the model is widely accepted by marketing practitioners because it helps to 
conceptualize the growth pattern of products. At the same time it is generally recognized that the predictive power of this model is 
low. The second states that most of the studies appear to focus on latter stages and very less is known about introduction stages. 
The third is that there is very little conscious thought to relate the concept of product life cycle with diffusion of innovation. 

Steffens, P. R. (2002) draws a model on the diffusion literature to develop a conceptual PLC model that is useful as a 
managerial tool. Author abandoned the biological analogy which is assumed to adopt an “S” shape. There are empirical evidence 
which questioned the universality of “S” shape The traditional PLC stages are re-conceptualized as PLC phases based on 
underlying consumer behavior trends. The approach defines new product life cycle phases based on key consumer trends during 
product market evolution resulting four phased model Innovation, Imitation, Repeat and Substitute.   

The phases of new PLC representation are related to the stages of the traditional PLC concept. The “total” PLC sales pattern is 
generated by adding the “first purchase” and “repeat” curves. In turn, the “first” purchase curve is generated by adding 
“innovative” first purchases and “imitative” first purchases. Also, all sales reflect the impact of a substitute product following its 
introduction. In this example, where the proportion of innovators in the adopting population is small, the Innovation Phase is 
characterized by a low level of sales, just as in the traditional Introduction Stage. Similarly, the Imitation Phase would often be a 
period of sales growth (similar to Growth Stage), while the interval dominated by repeat purchases is likely to have relatively 
constant sales, as in the Maturity Stage. Finally, like the Decline Stage, sales will probably be falling in the Substitute Phase. 

The author further explained that the length of these phases may vary significantly between products, resulting in very 
different product-market evolution patterns. For example, for some high technology products, the introduction of substitute 
products may occur so quickly that a Repeat Phase of the PLC is never reached 

Shrinkage of product life cycle 
In the mean time of various theories regarding product life cycle, diffusion models in the eighties, some research has been 

done on topics like shortening of product life cycle, modern product life cycle, shrinkage of product life cycle. The literature 
review forms the main platform of the dissertation as the consequent analysis and future result is based on it. The product lifetimes 
are shrinking has important implications for technology management and product planning. However, very limited empirical 
information on this topic is available (Bayus, 1998). Studies on this topic has been done by Qualls, Olshavsky, and Michaels 
(1981), Smith and Reinertsen (1992), Bayus (1994). Bayus (1992) studies first-time buyer diffusion rates for various consumer 
durables. The pace of technological advancement and change, coupled with the consumer’s receptivity to progress and newness 
and updated, is shortening the life cycles of established products and placing new products. Since product innovation is critical for 
survival in any business, understanding the cumulative effects of innovation is very important because the rate of product 
innovation is higher than it has ever been (Alpert, 1994). 

In the past few decades, the scale of change is very fast. Product life cycle have shortened and continue to shrink3. We have 
gone from the horse to the space shuttle, from Morse code to smart phones. It has been pointed out that in the last decade, as a 
result of the technologic dynamic environment. We have experienced 100 years of change in 10 years and are likely to experience 
1,000 years of change over this century. 

'Shrinking Product Life cycles' was most important trend of 2012. Technology has lowered barriers to entry and significantly 
shortened product lifecycles. Product life cycle is shrinking in modern dynamic environment. The dictionary meaning of 
Shrinkage is ‘the amount by which anything decreases in size, value, weight etc4’. In marketing shrinkage of product life cycle 
means shortening the product life cycle from the product development stage to the maturity stage. In other words, it is reduction in 
the time span of every stage of product life cycle from the point of product development, introduction and growth to the point of 
maturity and decline. It is not compulsory for every product to complete all stage of product life cycle.  

With the change in shrinkage of product life cycle, pressure is on to shorten product development cycle. Product technologies, 
particularly in the electronics and material areas, are changing faster than ever. Shrinkage of product life cycle is one of most 

                                                           
 
 



ISSN   2348 - 2249  
Volume-2, Issue-3, July-September, 2014 

International Journal for Multi Disciplinary Engineering and Business Management 
(IJMDEBM) 

 

© 2013, IJMDEBM, All Rights Reserved                http://www.ijmdebm.org/ 
~ 28 ~ 

profound changes in the last decade (1998: Hill and Jones: embryonic – growth – shakeout- maturity decline) which bear little 
resemblance to the world today which is defined by instant obsolescence. Competition has increased to such unprecedented levels 
that if you do not come with an innovative product you will be out of market. In order to meet competition internal push regarding 
innovations is necessary. Internal push consists of the need for product innovation, customer intimacy and operations excellence, 
while external forces include globalization, mass customization, shrinkage in product life cycle, push into the supply chain and 
environmental issues (Liu, 2009). Emerging technologies continually redefines the high-tech playing field. New product 
proliferation and shrinking product life cycle have intensified competition. 

 (http://www.infosys.com/industries/high-technology/white-papers/Documents/integrated-product-management.pdf) 
In India youngest population is increasing very fast. Youngest population is fastest adopter of new technology. Young people 

give more importance to new features; design (Embrain Asia survey, 2006).  In the modern dynamic environment, technology is 
changing rapidly. With the change in technology, Customer rapid demand and quickly changing environment are putting a lot of 
pressure on manufacturers for quickly respond the market with new innovative products having shorter cycle time. Many are 
using Just in time approach by making production move quickly and be able to adapt to changing customer demand. According to 
Ajay kaul (Executive director, global communications, Lenovo) ‘Speed of innovation in technology is increasing. Marketing has 
to match that. Compared to two years ago, we are launching 200-300 percent more products5. Life cycle means time from its 
manufacture to its recycling or disposal. Traditionally, Products like newspaper, magazine are has a relatively short life cycle. But 
with the innovation and rapidly dynamic modern environment, the life cycle of durable goods are also shrinking i.e. Philips India 
launches 800 product variants in the home decorative lighting category annually. Every year it introduces 250 new designs and 
phase out an equal number6. On time and speed are new mantras that are pervading in today’s world. 

According to Karsten Horn (Director of international sales at INFORM) One of the most profound changes in the Last decade 
is the dynamic shrinkage of product life cycle. He has defines collapse of product life as replacing a product or service line in 
every two years. It is becoming the new trend in the industries. If a company is not quick to introduce a product in the market then 
other will steal the market. According to him, a company should implement a technology which can predict the demand accurately 
because of dramatically change in demand due to increasing speed of a product movement through life cycle7.                                                  

Dynamic technological Environment 
According to business dictionary term dynamic means capable of changing or being changed; in a state of flux, not static8. A 

dynamic environment consists of changing surroundings or there is change happening in the surroundings due in which the agent 
navigates. So unlike the static case, the agent must adapt to new situations and overcome possibly unpredictable obstacles 
(problems)9.  

There are many factors which are affecting the business environment like industrial environment, population growth, 
technologic environment, economic environment, political environment, cultural environment and legal environment. In today’s 
world business exist in a complex, changing environment. Most profound changes that can be observed are of technologic 
environment. Various innovations in technological environment throughout the history have changed the business environment 
tremendously. Few technological changes have had a more comprehensive and lasting impact on businesses like computers, 
modems, cellular phones, and so on. Chief among these developments is the tabs and mobile phone. Samsung has launched 
around seventy tabs and smart phones in 201310.  Nokia E series was launched at the beginning of 2010 and it became a market 
gainer till mid of year but at the end of year the popularity has been declined. This is the pace of development in technology and 
innovations in mobile segment. There advancement of science & technology in the technological dynamic environment which 
gives a hand for mobile phone manufacturer to innovate on their existing products from time to time in order to catch the pace in 
the Industry. If a comparison is made with the other durable goods, the technology based products will be having a more 
distinctively brief life cycle and therefore for those companies who desire for upgrade will be attracted by the firms next 
generation products which firm intended to earn profit from these consumers. (chow’, hong, chen, yeow, wong (2012) 

Now for high technology and innovative products, complexity is considered to be one of the most important risks. Many 
renowned innovative companies like Apple, IBM, Samsung and Google tried to overcome any perceived complexity of using their 
computer, mobile phone or smart gadgets by advertising them as user friendly. This is the biggest challenge for the marketers to 
reduce the risk of complexity.  

Dynamic technologic environment and shrinkage of product life cycle 
Qualls, Olshavsky, and Michaels (1981) conducted a test of the hypothesis that the PLCs in consumer goods were getting 

shorter. Authors have based their study on actual sales data. However, the authors observed that some of the products under study 
were still on the market.  To avoid this potential biasness they limited their analysis to the length of the introduction and growth 
stages of the product life cycle because all products in the study had completed these stages.  They found that these PLC stages 
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had grown shorter and concluded that there were considerable variations across individual products. Despite its limitations, theory 
is widely cited as support for the claim that product life cycle is getting shorter over time. 

Smith and Reinertsen (1992) have discussed approaches regarding the shortening the Product development cycle. The author 
discusses untapped sources of cycle time reduction that research and development managers can exploit. The product life cycle 
has shortened and continues to shrink. Product technologies particularly in electronic and material changing areas are changing 
faster than ever. As a consequence the pressure is on shortage of shrinkage in product development cycle. The author discuses 
different time saving approaches in which a manager can play important role like flexibility about process, guidance from 
economics, degree of complexity, invention pipeline, phased development, limitation of phased process, responsibility regarding 
people, thinking stage trap, management of teams, management of technical & market risk.  

Spears and Germain (1995) The purpose of study is to rectify connection between product life cycle and diffusion of 
innovation. This study also explored the historic origin of both the concepts. The PLC and DOI research has been divided into 
three distinct yet related dimension i.e. Product acceptance operationalization, theoretical origin and casual ordering. First, refers 
to whether or not replacement sales are modeled.  Replacement measures accounts for all sale made during year and does or does 
not distinguish between purchases made by new adopter or replaced by existing adopter. Theoretical origins are divided into three 
origins biological, sociological and industrial. PLC and product acceptance curve are assumed to exist from the point of three 
theoretical origins. Third, casual ordering can be assumed. Product acceptance can be modeled as independent or dependent 
construct. Author did literature review regarding the inclusion or exclusion of replacement, product acceptance or rejection and 
product acceptance operationalization from biological, sociological and industrial contest. 

Bayus (1998) has examined the product lifetimes between product introduction and withdrawal of personal computers over the 
period 1974-1992. Bayus used full lifetime for each observation. Product life cycle is directly measured as the time between 
product introduction and withdrawal. To analyze the product life cycle of computer an event-history approach of statistical 
framework of failure time analysis is used. The author found evidence that there are no significant trends of shorter product life- 
cycle over the first 18 years of this industry. Further his analysis showed that product technology is not accelerating and 
manufacturers are not systematically shortening their own brand model lifetimes as against the conventional wisdom that product 
life cycle are shortening over time. Further his analysis showed that product based on old technology have shorter life cycle than 
products with newest technology. 

Wu Aytac Berger Armbruster (2000) has studied means of characterizing demands for short life cycle technology products. 
The increasing introductions in the high tech markets lead to shortening product life cycle.  The markets also face sudden change. 
In this environment traditional time series analysis which requires long series of historic data with stable time due to short life 
cycle of products fails to give accurate results. As a alternative to these techniques demand characterization model is used which 
uses cumulative life cycle growth model to capture the changing trends and leading indicator products to capture the changes in 
demand trends due to changing market conditions. The study has included a cluster of products.  The study has covered data of 
twenty six months from December 2001 to January 2004 and includes about 3500 semiconductor products. After analyzing the 
demand data paper found six life cycle patterns and grouped these products on the basis of these different pattern using cluster 
analysis. Correlation coefficient is applied on historic shipment data and in each cluster leading indicators about advance 
indication of changes in demand trends are shown. This paper examined the products that provide advance indication of demand 
behaviors for rest of the cluster. Further this paper indicate that cluster demand pattern can be estimated two to eight months ahead 
of time with correlation values ranging from 0.51 to 0.95 

Solomon, Sandborn and Pecht (2000) have studied the concept of electronic part life cycle and obsolescence forecasting. The 
author has given six stages of product life cycle in electronic parts and included two more stages phase out and obsolesces to the 
traditional product life cycle. The author has divided the electronic parts of IC device classes into two attributes primary and 
secondary. The life cycle profile is constructed by using the sale data of primary attribute. Each life cycle phase is defined in terms 
of its distance from mean measured in standard deviation. The author argued that obsolescence of electronic parts is a major 
contributor to the life cycle cost of long field life systems such as avionics. In this paper author has used both years to 
obsolescence and life cycle stages to forecast life cycle of electronic parts.  This paper captures market trends, computes both 
years to obsolescence and life cycle stages and computes an overall risk factors associated with specific part number by 
implementing market factors. 

Beschorner (2009) has studied the patent thickets of shorter product life cycle. In this paper, traditional argument that shorter 
product life cycles favor trade secret over patenting was reviewed. Author presents the basic model which is solved by backwards 
induction. The analysis has shown that shorter product life cycle can induce more patenting activities. This provides a counter 
argument to the intuitive reaction of patenting less when time is shortened during which R&D may be discovered or replicated. 

Magnier, Kalaitzandonakes, and Miller (2010) have studied length of product life cycle in US seed corn industry. The purpose 
of this study is to evaluate potential changes in the length of product life cycles in the US seed corn industry. Authors use the 
observed survival time on the market for hybrids sold during 1997-2009 to conduct a survival analysis. The empirical results show 
that the expected lifetimes for corn hybrids with single biotech traits are 5-15% longer than for hybrids with multiple (stacked) 
traits, and the expected lifetimes for conventional corn are 13-17% longer than stacked hybrids. Also, the product life cycles for 
all types of hybrids have decreased over the past twelve years (especially after 2004), but the rate of decline is roughly similar 
across hybrid types. Based on this evidence, it is concluded that the shorter product life cycles are closely linked to the accelerated 
levels of biotech product innovation in the US seed corn industry over the period of analysis. 
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Peres, Mulur and Mahajan (2010) reviewed the interaction-based diffusion literature published in the past decade and analyzed 
how it has enhanced its scope to describe the richness of consumers' internal influences so as to bring these influences in a unified 
way into the diffusion framework. Researchers have given directions for the future research in diffusion of innovation like 
transition from aggregate level to individual level perspective, separating the adoption process into hierarchy of effects, 
consideration of social network while modeling individual level decision, impact of clustering within social network on diffusion 
of innovation (expectation of increase in speed of diffusion in clustering and impact of weak ties), word of mouth processes, 
impact of network externalities, consideration of generations of leapfrogging as non innovators.  

Zhen, Honglei, Zhang (2012) the study is done on user’s intention to upgrade their mobile phone. The author examined 
questions like relation of usage level of mobile phone, time length of Chinese youth people’s ownership of their current phone, 
level of gratification sought by mobile phone user with their intention to upgrade to a newer model mobile phone. The result 
indicates that one third users would like to switch in next one to two years. The study finds significantly positive correlation with 
the intention to upgrade mobile phone usage. 

Haghshenas, Abedi, Ghorbani, Kamali and harooni (2013) The author explains that behavior of consumer depends upon many 
factors like motivation for buying a product, thoughts, feelings, plans, amount of time spend during purchase decision etc. The 
author has taken four factors as determinants factors of consumer behavior which include previous experience, interest, risk taking 
and social perspectives. Other factors like the fast introduction of products, short product life cycles and increased consumer 
protection movement is also involved in development of consumer behavior 

 
CONCLUSIONS 

Past research is based on study of shrinkage of product life cycle based on actual sale data. Bayus has used used event history 
approach to study the impact of dynamic technology on product life cycle of personal computers. Some studies related diffusion 
of innovation theory with the shrinkage of product life cycle. Demand characterization and leading indicators of products model 
are developed to study the products having short life cycle.  

As the current market place becomes more competitive, consumers tend to become more and more demanding. Technological 
sector especially mobile phone in India has been experiencing the highest growth rate. With the increasing competition, the 
consumers are demanding more. 

Product life cycles of products are shrinking to such a pace than ever before. Competition has increased to such an extent if 
one do not come out with an innovative products others will steal the market share. According to statement given by Ajay kaul, 
executive director, global brand communication, Lenovo “Speed of innovation in technology is increasing Marketing has to match 
that. Compared to two years ago, we are launching 200-300 percent more products”11 Launching more and more products are 
new mantra of success which lead to obsolescence of current products and which lead to shrinkage of product life cycle.  

The researchers need to focus on gaps like impact of dynamic technology environment on shrinkage of product life cycle, 
impact of shrinkage of product life cycle on consumer purchase behviour, impact of social economic factors on shrinkage of 
product life cycle. 

Future research can be based to study shrinkage of product life cycle concept because current period is best period to explore 
this topic. Further studies can be based regarding impact of shrinkage of product life cycle on consumer buying behavior, impact 
on adoption process. The concept itself can also be verified by using different models in current scenario.  
 

REFRENCES 
[1] Anderson, C. R. & Zeithaml, C. P. 1984. Stage of the Product Life Cycle, Business Strategy, and Business Performance. 

Academy of Management Journal, 27(1): 5-24. 
[2] Anetta, Zsuzsa and Laszlo (2012) “ Using the theory of technology acceptance model to explain teenagers adoption of 

smartphones in Transylvania” Studia UBB Negotia, LVII, I, 2012 (P.3-19) 
[3] Asplund AND Sandid (1999), The Survival of New Products, Review of Industrial Organization , November 1999, Volume 

15, Issue 3, pp  219-237 
[4] Bayus (1994), Are Product Life Cycle Really Getting Shorter, Journal of Product Innovation Management, Volume 11, Issue 

4, September 1994, Pages 300–308 
[5] Bayus (1998), An Analysis of Product Lifetimes in a Technologically Dynamic Industry, A Journal of the Institute for 

Operation Research and Management Science June 1998 vol. 44 no. 6 763-775 
[6] Beschorner (2009), Do Shorter Product Cycles Induce Patent Thickness, Summer Conference on Copenhagen Business 

School, Denmark, June 17-19, 2009 
[7] Chow, Chen, Yeow and Wong (2012) “Factors affecting the demand of smartphone among young adult”  International 

journal on social science economics & arts, Vol. 2(2012) No. 2 ISSN: 2088-5342 
[8] Davis, F. (1986), “A Technology Acceptance Model for Empirically Testing New End-User Information Systems: Theory 

and Results”, Doctoral Dissertation at the Sloan School of Management, Massachusetts Institute of Technology, cited in 
Anetta et. al (2012) “ Using the theory of technology acceptance model to explain teenagers adoption of smartphones in 
Transylvania” Studia UBB Negotia, LVII, I, 2012 (P.3-19) 

                                                           
11 Business World 22nd oct 2012 “The Incredible Shrinking Product Life Cycle” Pg No. 38 



ISSN   2348 - 2249  
Volume-2, Issue-3, July-September, 2014 

International Journal for Multi Disciplinary Engineering and Business Management 
(IJMDEBM) 

 

© 2013, IJMDEBM, All Rights Reserved                http://www.ijmdebm.org/ 
~ 31 ~ 

[9] Diffusion Literature” Academy of Management Conference, Technology and Innovation 
[10] Dowling GR (1996), Product life cycle traps: strategic planning and shortening PLCs, The Journal of Brand Management, Oct 

1996, Volume: 4 Issue: 2 pp.119-132 (14 pages) 
[11] Gardner, D. M. 1987. The Product Life Cycle: A Critical Look at the Literature. In M. Houston (Ed.), Review of Marketing: 

162-194. Chicago, IL: American Marketing Association. 
[12] Garner (1986) “The product life cycle: It’s role in Marketing Strategy/ Some evolving observation about the life cycle” BEBR 

faculty working paper no 1304, college of commerce and business administration, university of Ilinois. 
[13] Hofer, Charles W. and Dan Schendel (1978), Strategy Formulation Analytical Concepts, St. Paul, MN. : West Publishing Co. 
[14] Huang, Hsieh and Chang (2011) “The effect of consumer innovativeness on adoption of location based services”, Review of 

global management and service science, Vol. 1. 2011 
[15]  J. C. Fisher and R. H. Pry , "A Simple Substitution Model of Technological Change", Technological Forecasting & Social 

Change, vol. 3, no. 1 (1971) 
[16] Jeong and Yoon (2013) “An Empirical Investigation on consumer acceptance of Mobile Banking Services” Business and 

Management research, Sciedu Press, ISSN 1927-6001, Vol. 2, No. 1 2013 
[17] Jordaan and Simpson (2006) “Consumer innovativeness among females in specific fashion stores in the Menlyn shopping 

centre” ISSN 0378-5254 Journal of Family Ecology and Consumer Sciences, Vol 34, 2006 
[18] Khessina and Carroll (Feb, 2008) “Product Demography of De Novo and De Alio Firms in the Optical Disk Drive Industry, 

1983–1999” Organization Science Vol. 19, No. 1, January–February 2008, pp. 25–38 issn1047-7039eissn1526-
54550819010025 

[19] Khessina, Olga M., and Glenn R. Carroll. 2002. “Product dynamics of de novo and de alio firms in the worldwide optical disk 
drive industry”, 1983-1999. Paper presented at the meetings of the Academy of Management, in Denver, CO. 

[20] Lage (Nov 2007) “Technological, socioeconomic, and political impacts on mobile telephony penetration growth” 
International Institute of Information Technology 

[21] Lawan and Zanna (2013) “Evaluation of social-culture factors influencing consumer buying behavior of clothes in Borno 
State, Nigeria 

[22] Luan and Sudhir (2005) Forecasting Responsiveness for Short Product Lifecycle Products, Marketing science conference, 
University of Connecticut, Atlanta 

[23] Lunceford (2009) “ Reconsidering technology adoption and resistance-Observation of a Semi-Luddite”, pp. 29-48 ISSN 
1539-7785, Hampton Press, Inc., and MEA 

[24] Magnier, Kalaitzandonakes, and Miller, Product Life Cycles and Innovation in the US Seed Corn Industry, International Food 
and Agribusiness Management Review Volume 13, Issue 3, 2010 Management Division, Denver, August 2002. 

[25] Midgley, D. F. 1981. Towards a Theory of the Product Life Cycle: Explaining Diversity. Journal of Marketing, 45(Fall): 109-
115. 

[26] Mizuno and Takayasu (2009) “The Statistical Relationship between Product Life Cycle and Repeat Purchase Behavior in 
Convenience Stores” Progress of Theoretical Physics Supplement No. 179, 2009  

[27] Owens, J.W., “Life Cycle Assessment: Constraints on Moving from Inventory to Impact 
[28] Palen, Salzman  & Youngs (2000), Going Wireless: Behavior & Practice of New Mobile Phone Users, CSCWÕ00, December 

2-6, 2000, Philadelphia, PA. Copyright 2000 ACM 1-58113-222-0/00/0012  
[29] Park, Yang, Lehto (2007) Adoption of Mobile Technologies for Chinese consumers, Journal of electronic commerce research, 

Vol. 8, No 3 
[30] Parsons, Leonard, The Product Life Cycle and Time Varying Advertising Elasticities, Market. Res. 12(November (1975), 

476-480 
[31] Peres, Mulur and Mahajan (2010) “Innovation diffusion and new product growth models: A critical review and research 

directions” Intern. J. of Research in Marketing 27 (2010) 91–106 
[32] Philippe, Richard-W and Franklin (1981), Shortening of PLC, An Empirical Study, Decision-Sciences. Oct 1981; v12n4, pp. 

715-718 
[33] Porter, Michael E. (1980), Competitive Strategy: Techniques for Analyzing Industries and Competitors, New York: The Free 

Press.  
[34] Ram, S., Sheth, j. N. (1989) Consumer resistance to innovations: The Marketing Problem and its solutions. The journal of 

consumer Marketing, Vol. 6 No. 2 
[35] Rink, D. R. & Swan, J. E. 1979. Product Life Cycle Research: A Literature Review. Journal of Business Research, 78(9): 

219-242. 
[36] Rink, D. R. & Swan, J. E. 1979. Product Life Cycle Research: A Literature Review. Journal of Business Research, 78(9): 

219-242. 
[37] Röcker C. (2010), “Why Traditional Technology Acceptance Models Won't Work for Future Information Technologies?”, 

World Academy of Science, Engineering and Technology, Vol. 65, pp. 237–243 cited in Anetta et. al (2012) “ Using the 
theory of technology acceptance model to explain teenagers adoption of smartphones in Transylvania” Studia UBB Negotia, 
LVII, I, 2012 (P.3-19) 

[38] Rogers, E.M. (1983). Diffusion of innovations (3rd ed.). New York: Free Press 



ISSN   2348 - 2249  
Volume-2, Issue-3, July-September, 2014 

International Journal for Multi Disciplinary Engineering and Business Management 
(IJMDEBM) 

 

© 2013, IJMDEBM, All Rights Reserved                http://www.ijmdebm.org/ 
~ 32 ~ 

[39] Rogers, E.M. (2003). Diffusion of innovations (5th ed.). New York: Free Press 
[40] Rohlfs, J. (2001). Bandwagon effects in high-technology industries. Cambridge, MA: MIT Press 
[41] Safeena, Hundewale and Kamani (2011) “ Customer’s adoption of mobile commerce- A study of emerging economy” 

International journal of e-education, e-Management and e-Learning, Vol. 1, No. 3, August 2011 
[42] Sarkane (2009) “ Impact of Technology adoption on consumer behavior” Economics & Management: 2009.14 ISSN 

18226515 pg no 381-388 
[43] Smith and Reinertsen (1992) Shortening the Product development cycle, Research Technology Management, May-June 1992, 

pp. 44-49 
[44] Solomon, Sandborn, Pecht (2000) Electronic Part Life Cycle Concepts and Obsolescence Forecasting, IEEE Trans. On 

Components and Packaging and Technologies, Dec. 2000, pp-707-717 
[45] Spears and Germain (1995) “A review of the product life cycle and Diffusion of innovation : Current and Historic 

Perspectives” 7th Marketing History Conference proceedings, Vol VII, 1995 
[46] Staffens, Paul, “The Product Life Cycle Concept: Buried OR Restructured By The Diffussion Literature” Academy of 

Management Conference, Technology and Innovation Management Division, Denver, August 2002.   
[47] Tabucanon and Islam (1981), Simulation of a product life cycle, DYNAMICA volume 7. Part 1. Summer 1981 pp. 36-64 
[48] V. Mahajan, E. Muller, and F.M. Bass, New product diffusion models in marketing: A review and directions for research, 

Journal of Marketing 54 (1990), 1–26. 
[49] Vernon (May, 1966) “International Investment and International Trade in the Product Cycle”, the Quarterly Journal of 

Economics, Vol. 80, No. 2 (May, 1966), pp. 190-207, The MIT Press 
[50] Wang, Dou and Zhou(2006) “Consumption attitudes and adoption of new consumer products: a contingency approach” 

European journal of marketing Vol. 42 No. ½, 2008 pp. 238-254  
[51] Wu Aytac Berger Armbruster (2005) Managing Short Life Cycle Technology Products For Agere Systems. 
[52] Zhen, Honglei, Zhang (2012) “Who are intending to upgrade their mobile phones? An investigation among Chinese youth 

people” Chinese media Research, July 1, 2012. 
 
Magazine 
[53] Business World 22nd Oct 2012 “The Incredible Shrinking Product Life Cycle” Pg No. 38 
 
Notation 
[54] Rogers, Everett M. (1962). Diffusion of Innovations. Glencoe: Free Press. ISBN 0-612-62843-4. 
[55] Rogers, Everett M. (1983). Diffusion of Innovations. New York: Free Press. ISBN 978-0-02-926650-2 
 

http://en.wikipedia.org/wiki/Everett_Rogers
http://books.google.com/?id=zw0-AAAAIAAJ
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/0-612-62843-4
http://en.wikipedia.org/wiki/Everett_Rogers
http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/978-0-02-926650-2

	INTRODUCTION

