
Technology and Investment, 2011, 2, 155-162 
doi:10.4236/ti.2011.23016 Published Online August 2011 (http://www.SciRP.org/journal/ti) 

Copyright © 2011 SciRes.                                                                                   TI 

Literature Analysis of Innovation Diffusion* 

Ying Li, Mengqing Sui 
School of Business, East China University of Science and Technology, Shanghai, China 

E-mail: liying@ecust.edu.cn 
Received May 17, 2011; revised June 29, 2011; accepted July 6, 2011 

Abstract 
 
The theory of innovation diffusion has become increasingly complex and multifaceted in recent years. It has 
been used in consumer durables, services, pharmaceutical industry and other industry research. In this paper, 
we use literature analysis to study the development of innovation diffusion theory, searching related litera-
tures from Elsevier, EBSCO, Emerald, Scopus and ISI databases published between 1990 and 2010. From 
these literatures, we analyze the number of literatures, journal distribution, core authors, as well as the main 
research directions. Then, we get many conclusions which are useful for the future research of innovation 
diffusion. 
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1. Introduction 
 
The research of innovation diffusion can be traced back 
to Schumpeter who created innovative theory in the early 
20th century, and he studied the “imitation” behavior 
between individuals. Rogers defined innovation diffusion 
as a process that innovation spread among the social 
system through a certain time and specific channels. He 
proposed that the diffusion process was composed by 
innovation, communication channels, time, and social 
system [1]. In 1960s, innovation diffusion theory was 
used to study marketing, and scholars studied from vari-
ous angles, such as consumer behavior, sales manage-
ment, new product market analysis and decision-making. 
In 1969, the proposal of Bass model [2] had a profound 
impact in the research of innovation diffusion model. 
Bass model and its modified model have been widely 
applied to retail services, consumer durables, industrial 
technology, agriculture, pharmaceuticals, education and 
other aspects. Overall, diffusion model can be divided 
into two categories according to the difference of study 
objects and methods: One is the macro-level mathemati-
cal model based on the overall statistical behavior of 
potential adopters, the other is the micro-level simulation 
model based on the individual decision-making behavior 
of potential adopters [3]. 

Innovation diffusion theory is increasingly becoming a 
focus of academic research, because the ultimate goal of 
innovation diffusion is to predict the future of new prod-
ucts for enterprises. So the theory can provide decision 
support when managers develop marketing strategies for 
new products. With the development of emerging 
economies, such as services and electronic communica-
tions, innovation diffusion theory is more and more used 
in new areas. The new research breaks through the limi-
tations of original study, demonstrating a broad prospect. 
In reality, diffusion of new products is affected by prod-
ucts, the environment, communication channels and 
other factors. And different products have different 
characteristics, suiting different management methods. 
The study of new product diffusion model is to predict 
the future of new product by controlling the regular 
variables in diffusion process. Thus the research of in-
novation diffusion has great significance on the man-
agement and decision making. 

In recent years, many scholars have made certain 
achievements in their research of innovation diffusion 
from both breadth and depth. This paper discusses the 
status and development trend of innovation diffusion 
research from the perspective of literature analysis. We 
count and analyze the literature of innovation diffusion 
theory from 1990 to 2009, summarize the number change, 
journal distribution and author of innovation diffusion 
literature at home and abroad. So we can find the re-
search focus and main research directions of the theory 
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and promote the overall study of innovation diffusion 
theory, hoping for more deeper and specific research. 

Through analysis of innovation diffusion literature in 
20 years, we can see that the research of innovation dif-
fusion theory has made significant progress since it was 
proposed. And the theory is applied to new areas of re-
search by constantly revised, providing theoretical guid-
ance for the launch of new products. The future of inno-
vation diffusion theory research is promising: 

1) Innovation diffusion theory is used more and more 
in the emerging economies such as electronic communi-
cations, services, pharmaceutical industry and so on. 
With the development of technology, innovation diffu-
sion in emerging economies will become a particular 
concern area in innovation diffusion research. And the 
difference of emerging products will lead to different 
focus of diffusion research. 

2) The focus of innovation diffusion research will 
change into research based on individual decision-mak- 
ing behavior from study based on statistical behavior of 
the overall. Effective study about individual decision- 
making is important to enterprise management decision. 
Some scholars proposed that individual decision-making 
can be divided several stages to study, which included 
observation, considering, like, choose, purchase and re-
peat purchase. Some other people considered group deci-
sion-making to the model, that is, purchase of products is 
determined by several people. Similar studies have yet to 
be more and concreted. 

3) Research of innovation diffusion will extended to 
two dimensions of space and time from a single time 
dimension. At present, many scholars introduce the con-
cept of network externalities, thinking that diffusion is 
effected by social networks. For example, study about 
multi-country diffusion, that is different cultural or eco-
nomic resources in different countries can affect diffu-
sion of the same products. Now, there is more research 
about new products diffusion along time, for example, 
study about life cycle of products, while study about spa-
tial diffusion is less, so this is a focus of future research. 

4) Research of technical alternatives will be further 
deepened. The end of a product is often due to the emer-
gence of new products with new features. So in recent 
years, scholars concern technical alternatives much more. 
Now a lot of research is about whether technical alterna-
tives can promote product diffusion, so related research 
should be extended to a deeper level in the future. Such 
as: products coexistence in alternative process, impact of 
the customer heterogeneity to technology updates, launch 
time of new product and forecast of the diffusion effect. 

5) Further relaxation of the constraints in classic Bass 
model. Now many scholars have considered the market 
competition, marketing mix, customer relationship, mar-
ket supply and demand and other factors into innovation 

diffusion model, making related research increasingly 
rich. While there is much breakthrough progress in many 
areas, the research is still insufficient. So the task of 
study about model extension is still arduous. 

6) Empirical research of innovation diffusion will in-
crease. Currently research of innovation diffusion has 
focused on simulation of diffusion process, and empirical 
research on products is relatively small, because data 
acquisition is difficult. But now with the development of 
network, many companies have their own comprehensive 
database and customer relationship management systems, 
it will be much more convenient for data acquisition, and 
empirical research on innovation diffusion will increase. 

7) Although innovation diffusion research has been 
formed a field, as a multidisciplinary academic field, in 
order to obtain greater development and impact, we need 
to blend it with other disciplines, learn other effective 
methods, concern mainstream areas, and publish more 
papers in publications of other disciplines. 
 
2. Materials and Methods 
 
We search for related articles from the database of El-
sevier, EBSCO, Emerald, Scopus and ISI between 1990 
and 2009, using topic search and keyword search. The 
search words are innovation diffusion, diffusion of inno-
vation or new product diffusion. 

After retrieving the relevant literature in this way, we 
import the literature to Endnote software. And then we 
exclude the same literatures which are included in multi-
ple databases simultaneously using the eliminating du-
plication function of Endnote, and obtain 3919 non-du-
plication literature at last. 

Then we analyze the research status of innovation dif-
fusion literature in twenty years. This article mainly 
analyzes the number, journals, authors and research in-
terests of the literature in this field. Finally, we have a 
summary for the research of innovation diffusion. 
 
3. Literature Analysis 
 
3.1. Quantitative Analysis of Literature 
 
The number of papers published in a field is an important 
indicator to reflect the pace and level of subject devel-
opment. This paper analyzes the number of papers in 
innovation diffusion with the Subject Bibliography func-
tion of Endnote, as shown in Figure 1. 

We have collected 3230 literature about innovation 
diffusion, of which only 695 is between 1990 and 1999, 
while there are 2535 papers from 2000 to 2009, occupy-
ing 78.5% of all the literature. This shows that the papers 
of innovation diffusion have grown rapidly since 2000. 
We can divide it into three stages according to the num-

Copyright © 2011 SciRes.                                                                                   TI 



Y. LI  ET  AL. 
 

157

ber change of papers: 
1) Literature from 1990 to 1999 keeps rising, but at a 

lower volume level. There are fluctuations in some years, 
showing that the research of innovation diffusion was 
still unstable during this period, having no clear field of 
study, and didn’t arouse enough attention. 

2) The number of papers has grown rapidly since 2000. 
For example, papers in 2005 increased 40% compared to 
2004. So papers of innovation diffusion have maintained 
sustained, stable and rapid growth on a level of high 
number. And the number of 2008 is the biggest. 

3) Since the data in 2009 is yet incomplete (the dead-
line of statistic is in October, 2009), the decrease in 2009 
shown in Figure 1 is inaccurate. So we won’t analyze it 
in detail. 

Overall, the research of innovation diffusion theory is 
more and more, for the following reasons: 

1) In-depth study of innovation diffusion models. Bass 
model proposed in 1969 is the main platform for innova-
tion diffusion studies, and the study has been mainly 
concentrated in two areas since 1990:  

a) The improvement or expansion of Bass model, in-
cluding adding diffusion channels [4-5], competition 
[6-7], technology update [8-9], repeat purchase [10], 
bundling [11] and other factors to Bass model.  

b) Construction of new model separated from Bass 
model. These models focus on the simulation of the 
adoption behavior of individual consumers, mainly using 
the method of Agent-based modeling, such as neural 
networks, cellular automata, small world network and so 
on. These models try to study diffusion problems from 
heterogeneity of consumers, word of mouth, social net-
work and other angles. 

2) The increase of study perspective in innovations 
diffusion. With the development of information, enter-
tainment, communications, service industries and the 
competition in global market, diffusion of new products 
becomes more and more complex. So the research on 
innovation diffusion is more diverse. 

a) Research of consumer heterogeneity. Consumers’ 
different preferences on price [12], risk [13], brand [14] 
etc can affect diffusion of products. Early studies only 

 

 

Figure 1. Number distribution of literatures. 

focused on word of mouth, that is, communication be-
tween consumers.  

b) Research of social networks. Exchanges between 
consumers are affected by its host network, including the 
study of network externalities [15], network information 
[16], and network structure [17].  

c) Research of spatial diffusion. More and more re-
search considers the spatial diffusion of innovation, not 
just diffusion over time. For example, there is research 
about cross product diffusion in different cultural re-
sources [18] or different economic resources [19]. 
 
3.2. Analysis of Published Journals 
 
There is an interactive relationship between the publica-
tions and authors in a particular subject area. Each pub-
lication has its editorial policy and subject positioning. 
For authors, they will understand the position of publica-
tions firstly, and then post their papers to related publica-
tions. Through such interaction, there will be a trend that 
articles in a certain field will focus on specific publica-
tions. So from the number of published articles, we can 
see that some publications issue much more papers than 
other publications. 

Table 1 lists the top twelve publications in the number 
of articles published in the field of innovation diffusion 
among from 1999 to 2009. 

We can see the concentration of papers from Table 1, 
which is the proportion of paper number in the top 12 
journals accounting for the total number of articles in the 
same period. The search results in the five database is 
that there are totally 3919 papers on innovation diffusion 
from 1990 to 2009, while there are 538 papers in the top 
12 publications, accounting for 13.7%. The first publica-
tion (Technological Forecasting and Social Change) has 
91 papers, accounting for 2.3%. Such a concentration is 
not high for a specific subject area. 
 

Table 1. Ranking of published journal. 

Ranking Journal Title Number of Papers

1 
Technological Forecasting and Social 
Change 

91 

2 Research Policy 70 
3 Social Science and Medicine 58 
4 Energy Policy 49 
5 Technovation 47 
6 Harvard Business Review 43 
7 Health Care Management Review 41 

8 
Studies in health technology and 
informatics 

33 

9 
International Journal of Technology 
Management 

28 

10 
International Journal for Quality in 
Health Care 

27 

11 Marketing Science 26 
12 Journal of health communication 25 
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After specific analysis for publications, we can draw 
the following conclusions: 

1) Diffusion of technological innovation is the most 
important in innovation diffusion research. Many schol-
ars study technological innovation from the angle of es-
tablishment of technical innovation system, operation 
mechanism, enhancing the innovative capacity and so on. 
Because the ultimate goal of business innovation is the 
success of innovation diffusion, study about technology 
innovation diffusion process and the influence factors is 
more and more. In recent years, many scholars have a 
strong interest in technological update, but scholars have 
different views about whether technology update can 
promote the products diffusion [20-21]. Some scholars 
compared the new product diffusion caused by techno-
logical update to innovation diffusion in single technol-
ogy, they considered that diffusion of technology updates 
can increase market potential and reflect the impact of 
consumer heterogeneity [22-23]. 

2) Innovation diffusion theory is applied to the study 
of emerging industries, such as pharmacology, consumer 
durables, electronic communications, entertainment pro- 
ducts and so on. For example, Hahn [24] analyzed the 
“trial—then buy” diffusion process in pharmaceutical 
industry using a four-stage model. Melnikov [25] pro-
posed a dynamic diffusion model to study consumer de-
mand for differentiated durable goods. Krishnant [26] 
studied the diffusion of mobile phones. Lee [27] estab-
lished a model to predict the differences of individual in 
new entertainment products. Thus, with the social pro-
gress, technological development and the continuous rise 
of emerging industries, the application of innovation 
diffusion theory will continue to be expanded, and such 
study will have good prospects. 

3) Research of innovation diffusion will increasingly 

focus on the combination of theoretical research and re-
ality, trying to provide a theoretical basis for managers to 
develop marketing strategy for new products, while the 
focus of previous study is creation and improvement of 
models. But recently along with the rapid development 
of network blog, electronic communication, customer 
relationship management, services industry and so on, 
more and more scholars begin to have empirical study of 
new product diffusion overcoming the difficulties in data 
acquisition, trying to provide realistic basis for theoreti-
cal research. For example, Landsman, Givon [28] ana-
lyzed diffusion of financial products using bank data. 
Holak [29] found that consumers’ expectation of quality 
is related to purchase intention according to his empirical 
study. In addition, many scholars combined the results of 
their study to the decision-making of managers, provid-
ing theoretical guidance for making diffusion strategy of 
new products. 
 
3.3. Analysis of Authors 
 
Table 2 is the statistic of authors having the most pub-
lished papers. Through analysis of authors and the num-
ber of their papers, we can also see the development of 
innovation diffusion research. 

Firstly, from authors and the number of their papers, 
we can see that innovation diffusion theory is developing 
rapidly. There are many authors, but most of them have 
few papers, showing that the core group of researchers 
remains to be formed and stable. But as shown in Table 
2, recently it has emerged a number of authors who pub-
lished more than seven articles. And it has already ex-
isted obvious difference among topics of authors. These 
authors have formed their own unique areas of research, 
which will be the core of innovation diffusion research. 

 
Table 2. Ranking according to paper numbers of authors. 

Ranking Author Number Coutry Work Unit 

1 Muller, Eitan 14 Israel Tel Aviv University 

2 Menachemi, Nir 11 United States Florida State University 

2 Watanabe, Chihiro 11 Japan Tokyo Institute of Technology 

3 Mahajan, Vijay 10 United States Southern Methodist University 

4 Lyytinen, Kalle 9 United States Case Western Reserve University 

5 Tellis, Gerard J. 8 United States University of Southern California 

5 Tung, Feng-Cheng 8 Taiwan National Cheng Kung University 

5 Valente, Thomas W. 8 United States University of Southern California 

5 Brooks, R. G. 8 United States Texas Tech. University 

6 Bass, F. M. 7 United States University of Texas 

6 Blumenthal, D. 7 United States Harvard Medical School 

6 Karmeshu 7 India Jawaharlal Nehru University 

6 Kraemer, Kenneth L. 7 United States University of California 

6 Mesak, Hani I. 7 United States Louisiana Tech. University 

6 Newell, Sue 7 England Nottingham Trent University 

6 Vishwanath, Arun 7 United States State University of New York 
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Secondly, from the country and work units of core au-
thors as shown in Table 2, we can see that there are 
eleven Americans in the top 16 authors while the nation-
ality distribution of the rest authors is more dispersed. So 
it is clear that the forefront of innovation diffusion is still 
in the United States, and the research of other countries 
is much scarcer. Most authors published one or two pa-
pers, so they haven’t formed obvious research teams. 
From their work units, we can found that the most im-
portant teams of innovation diffusion research focus on 
universities, while government’s research team and the 
semi-official research institutes in this field are to be 
strengthened. 
 
3.4. Analysis of Research Content 
 
Refviz is used to analyze mass literature combined with 
Endnote. The principle of Refviz is similar to the way we 
read literature: Read all literature, identify key informa-
tion, and then classify the literature, displaying the re-
sults of classification with visual graphics. This can help 
us find hot spots and the relationship among papers, so 
we can understand the overall situation of the field 
quickly. Figure 2 shows the “major topic” and “minor 
topic” which are used by Refviz to classify the innova-
tion diffusion literature. Now we classify and analyze the 
3230 papers according to this. 

From above analysis, we can see that since Rogers 
proposed innovation diffusion theory, it has been widely 
applied to service industries, retail, pharmaceutical in-
dustry and other directions. In order to study the “imita-
tion” behavior between individuals in diffusion process, 
many scholars begin more extensive study for diffusion 
models. As we see from Figure 2, papers studying model 
accounts for one-fourth of the total literature. The second 
one “adoption” shows that a large area of innovation 
diffusion literature is to study the adoption behavior. 
Let’s analyze the following keywords simply. “Health” 
and “care” show that innovation diffusion theory is 
widely used in pharmaceutical industry. “Practice” and 
“policy” represent that the theory has been applied to 

 

 

Figure 2. Key words of classification. 

practice, providing theoretical guidance for managers to 
develop marketing strategy for related products. “Mar-
ket” and “product” show that the application of the the-
ory is rich in the market and product diffusion. “Social” 
stands for the research of innovation diffusion theory of 
the social point. At last, “service” stands for the applica-
tion in services. 

1) Research on models 
After further analysis of innovation diffusion models, 

we can find that the literature on diffusion models can be 
divided into two categories according to the difference of 
research subjects and methods. 

One is the macro-level mathematical model based on 
the overall statistical behavior of potential adopters. Macro- 
model was first proposed by Fourt [30], Mansfield [31], 
Bass [2] and so on, in which Bass model and its extended 
models are the main representative. Mathematical model 
is the most mature diffusion model which is used widely, 
and most diffusion models belong to this category. 
Through scholars’ continuous expansion, such diffusion 
models have been used to study problems in various 
fields, such as market mix strategies, competition, adver-
tising, pricing, repeat purchase, technology substitution 
and so on. 

The other is the micro-level simulation model based 
on the individual decision-making behavior of potential 
adopters. With the development of computer, micro- 
simulation models are increasingly used in innovation 
diffusion research. The basic idea of micro-simulation 
model is to obtain the macro results by simulating the 
behavior of individual and interaction between individu-
als. Such models mainly include multi-Agent model [32], 
percolation model [33], critical value model [34], cellular 
automata [35] and so on. Although these models are dif-
ferent in forms or building methods, the basic ideas are 
similar. CA model is the most important tool for analyz-
ing complex systems. And it is widely used in transpor-
tation, finance, infectious diseases, mass media and other 
areas of research. 

2) Research on adoption behavior  
The research about adoption decision mainly studies 

the factors influencing individual adoption from the an-
gle of individual. Such research from individual perspec-
tive compensates the lack of study from overall angle, 
and considers individual heterogeneity and foresight. 

Heterogeneity comprises all related individual charac-
teristics affecting the adoption of new products, such as 
different economic bear ability, different living habit, 
different preferences of risk and brand, different sensitiv-
ity of price and so on. Many scholars take this heteroge-
neity to the diffusion model constructed from individual 
angle, and attempt to verify the effectiveness of the 
model prediction through empirical analysis. For exam-
ple, Bridges [36] constructed a model to investigate how 
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consumers’ expectation of price affected the market 
share of high-tech products. The empirical research found 
that the relative market share of computer was inversely 
related to the expectation. 

Foresight refers to the waiting of individual until the 
price or quality of new products reaching to an accept-
able level. Because search of information needs cost, 
individual with foresight will decide the time of adoption 
after comparing utility of purchase now or future based 
on their expectation of the future price, future quality and 
future brand, in order to realize the largest effectiveness. 
Many scholars considered the effect of individual expec-
tation to new products’ future price and quality when 
they study individual purchase behavior and new product 
diffusion model. For example, Winer [37] considered 
consumer’s price expectations and the uncertainty of the 
expectation as constructing the model, in order to explain 
consumer’s demand for durable goods. The empirical 
research shows that the expectation effected the adoption 
decision of consumer. 
 
4. Conclusions 
 
Through the analysis of innovation diffusion literature in 
20 years, we can see that the research of innovation dif-
fusion theory has made significant progress. The theory 
is applied to new areas more and more, and the modified 
diffusion models are more able to provide theoretical 
guidance to new products’ diffusion. Based on above 
analysis of innovation diffusion literature, we get the 
following conclusions: 

1) Macro research literature is more than micro re-
search literature, and Bass model is the main tool for 
macroeconomic research. Focus of Bass model is the 
effect of marketing variables (such as advertising, repu-
tation, price and competition) to new product sales and 
market share. Because sales of new products and market 
share are all micro-aggregated variables of consumer 
purchase behavior, Bass model is also known as the 
macro-variable model of innovation diffusion. Bass 
model successfully fitted the historical diffusion date of 
new products, and led more than 850 papers about the 
follow-up model and its application. While the Bass 
model of innovation diffusion occupies an important 
position, it still has two important deficiencies:  

a) As a macro model, Bass model is short of micro- 
mechanism. It does not consider the microscopic mecha-
nism emerging from macroscopic characteristics of the 
system;  

b) Suppose of homogeneous market. Bass model as-
sumes that all consumers have the same preferences and 
behavioral characteristics, which is contrary to the eco-
nomic theory of different consumer preferences and the 
reality. 

2) Micro-research literature is increasing. Because of 
the defect of Bass model, many scholars have begun to 
study micro model of innovation diffusion since the 
1990s. And simulation models of complex systems be-
come the forefront topic of innovation diffusion research 
because it can reveal the microscopic mechanism of 
macroscopic characteristics. It not only overcomes the 
two important shortcomings of Bass model, but also has 
features of effectiveness and stability in the early predic-
tion of innovation diffusion. Simulation models of com-
plex systems use simulation software as the computing 
platform, and simulate innovation diffusion process un-
der the background of various marketing strategies and 
systems by setting the system parameters, which can help 
companies develop the best market strategy for new 
products. Microscopic model can enhance the explana-
tory power and predictive validity of innovation diffu-
sion as a new research paradigm. It can not only reveal 
the links between the individual behavior and macro-
scopic characteristics of the system, but also can test and 
compare the effects of various marketing strategies ef-
fectively, thus opening up new directions for the study of 
innovation diffusion. 

3) From the analysis of innovation diffusion literature, 
we found that theoretical research is much more than 
empirical research. Since Bass model was proposed, 
many scholars have repeatedly tested the structure, con-
cept assumptions and parameter estimation of the model, 
trying to amend it further. Along with the rapid devel-
opment of computer technology, more and more scholars 
use simulation methods to have a microcosmic study of 
innovation diffusion since the 1990s. However, empirical 
research is always little, model parameter settings and 
simulation results lacks evidence support. The existing 
innovation diffusion research based on complex system 
simulation, either ignores the empirical evidence of pa-
rameter settings in simulation model, or lacks empirical 
tests for the simulation. In fact, not only conclusions of 
the simulation model, but also the building of simulation 
models needs empirical test. If parameters of the model 
are set optionally, it will affect the general applicability 
and objectivity of simulation conclusions. 

4) From analysis of literature number, important pub-
lications and authors, we find that American scholars are 
leaders of this field, playing an important role in research 
of innovation diffusion, while most other countries are 
still in the stage of development. The gap with American 
in this field is not only in quantity but also in lacking of 
local empirical research, theoretical innovation, broad 
international perspective and academic standard. There-
fore, in order to enhance the overall research level of 
innovation diffusion theory, scholars in every country 
need to have more extensive and in-depth research. 
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