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Abstract—Technology changes have been acknowledged as a 

critical factor in determining competitiveness of organization. Under 
such environment, the right anticipation of technology change has 
been of huge importance in strategic planning. To monitor technology 
change, technology forecasting (TF) is frequently utilized. In 
academic perspective, TF has received great attention for a long time. 
However, few researches have been conducted to provide overview of 
the TF literature. Even though some studies deals with review of TF 
research, they generally focused on type and characteristics of various 
TF, so hardly provides information about patterns of TF research and 
which TF method is used in certain technology industry. Accordingly, 
this study profile developments in and patterns of scholarly research in 
TF over time. Also, this study investigates which technology 
industries have used certain TF method and identifies their 
relationships. This study will help in understanding TF research trend 
and their application area. 

 
Keywords—Technology forecasting, technology industry, TF 

trend, technology trajectory. 

I. INTRODUCTION 
ECENTLY, the globalization and technology changes has 
been recognized as two mutually reinforcing factors that 

are playing the focal role for competitiveness of organization  
[1]. Under such turbulent environment, the timely anticipation 
and forecast of these challenges have been of vital importance 
for incorporating technological changes into strategic planning 
process [2]. A good forecast of technology can help maximize 
gain and minimize loss for the organization from a long-term 
perspective. 

Technology forecasting (TF) has been acknowledged as an 
effective tool in order to anticipate and understand the potential 
direction, rate, and effects of technological change [3-5]. Given 
the effectiveness of TF, this area has received considerable 
research attention during 40 years. For example, Delphi 
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remains a popular technique for technology forecasting. More 
advanced Delphi method also has been developed combining 
Bayesian weighting and Delphi questionnaire [6]. Meanwhile, 
recently, patent analysis frequently has been used as an 
objective method to recognize the trends in technological 
development [7-9]. 

However, even though there are vast amounts of TF research, 
till now, few attempts have been made to provide overview of 
the TF literature as shown in Table I. Table I shows that four TF 
review articles [1, 3, 10, 11] have been published so far. These 
review articles have some limitations. First, three of them only 
focused on type and characteristics of various TF methods, 
while only one covered evolution and practical applications of 
TF. Even though practical applications of TF were studied, it 
hardly provided information about which TF method were used 
in certain technology industry. Second, these articles focused 
TF itself so didn’t cover patterns of scholarly research in TF 
over time. Third, these review articles included some TF 
research dealing with the demand forecasting of technology 
such as diffusion model and simple time series analysis. 
However, this demand forecasting method for technology is not 
appropriate for exploring the trend of technological 
advancement and anticipating the potential direction of 
technology which are defined as the main purposes of TF in our 
study. Therefore, to provide accurate overview of the TF 
literature, TF research containing this kind of methods is 
excluded in this study.  

Accordingly, the present study aims to contribute to the 
extant literature on TF in three ways: 

 
TABLE I 

EXITING TF REVIEW RELATED ARTICLES 
Article Main characteristic 

Slocum and Lundberg (2001) Emphasis on TF method 
Mishra, Deshmukh, and Vrat (2002) Development of methodology to 

select appropriate technique for TF 
Martino (2003) Emphasis on TF method 

Firat, Madnick, and, Woon (2008) Summarization of various field of TF, 
its purposes, evolution, applications 

 
1. To profile developments in and patterns of scholarly 

research in TF over time 
2. To investigate which technology industries have used 

certain TF method and identify their relationships 
3. To provide suggestions for future research in TF 

 
The remainder of this paper is organized as follows. Section 

II describes the methodology used for the study. Then, in 
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6. Quantitative approaches tended to be applied in high-tech 
service industries, whereas qualitative approaches tended 
to be applied in industries related with large-scale capital 
goods.  

7. Exploratory approaches are the most frequently used 
approaches across almost every industry. Meanwhile, 
normative approaches were mostly applied in healthcare 
industry and telecommunication services. 

Despite all major findings and contributions of this study, it 
has several limitations that suggest paths for our future research. 
First, this study investigated TF related articles mainly focusing 
on journal papers. Therefore, other sources containing TF topic 
such as magazine, proceedings of conferences, and various 
books can be investigated to provide more fruitful information. 
Second, this study only covered application area of TF methods. 
Strength and weakness of TF methods for selecting 
complementary and appropriate TF for a certain technology 
industry can be provided in future research. 
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