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1. Introduction:-  By and by awareness of intellectual property and its worth is increasing. 
Laws have been enacted for the protection of Intellectual Property Rights. It is an established 
notion that technology innovation plays a vital role in building national competitiveness, and 
every state and corporation is concentrating on fortifying their global competitiveness with 
high technology development capability that is difficult to imitate. In order to facilitate the 
advancement and development process of high technology, a market for technology transfer 
must be promoted.  Information, especially reliable information on the value of technology is 
as important. The problem arises because information on technology cannot be provided like 
general goods, and, thus the role of a technology valuation as a complementary measure 
becomes very important. There is a special need to evaluate the value of a specific 
technology from an objective perspective in order to encourage technology transfer. As the 
market price is used for the basis on price negotiation in trading goods, an objective value of 
a specific technology must be presented in advance for the negotiation to be carried between 
buyers and sellers of technology. Accordingly, much attention has been focused on 
evaluating the objective value of technology in many organizations. Some are using various 
valuation models to perform evaluations for aiding decisions regarding investment and 
putting up technology as collateral. Yet, it is difficult to promote technology trade and 
transfer with the usual valuation process that focuses on the technology itself. Valuation 
models thus far have assessed the value of technology from the perspective of the firm in 
possession of the technology, but such assessment is greatly influenced by the firm’s 
technological capability, capitalization, brand, and human resources. However, what the 
market needs is the worth of technology as a product to be traded in the market, and this calls 
for an impartial and objective value that is not influenced by the specific company that owns 
it. But, as no appropriate valuation method has been proposed thus far, there is a need for a 
new way of appraisal. The systems that encourage technology transfer can be classified into 
two in general: a simple system that just builds and offers data on the information about the 
technology to transfer and the other one that encourages technology transfer by making 
evaluations of technologies in various perspectives.  
One of the examples of the former is the Tech-Net run by SBA (Small Business  
Administration) of USA and the latter is Value-Based Modeling of Defense Diversification 
Agency in Britain and the TOP-Index system of National Technology Transfer Center in 
USA.  
This paper’s objective is to understand what is involved in valuation of transfer of 
technology. Identification of different types of decision-making problems, assessing the 
value of technology can be seen as an unstructured problem. As no regulation or procedure 
for technology valuation exists, the decision-maker’s judgment becomes absolutely 
influential. By applying the principles brought out in this paper, this unstructured problem is 
converted into a semi-structured problem with some procedure. Yet, there still remains the 
difficulty of having to rely on the subjective judgment of the decision maker for estimation of 
diverse parameters used in the evaluation. The technology valuation considerations 



elaborated here will provide an insight into the process of valuation enabling an objective and 
reliable appraisal with the use of as much objective information as possible in the estimation 
of parameters.  
 

2. Definition of Intellectual Property:-  Knowledge, creative ideas, or expressions of human 
mind that have commercial value and are protectable under copyright, patent, service mark, 
trademark, or trade secret laws from imitation, infringement, and dilution. Intellectual 
property includes brand names, discoveries, formulas, inventions, knowledge, 
registered designs, software, and works of artistic, literary, or musical nature.  
 

3. Concept Of Technology, Value, And Technology Valuation:- Technology, which becomes 
the object of technology valuation, is divided into broad and narrow definition of technology. 
Narrow concept of technology refers to intellectual property including patent, utility model 
patent, and trademark in addition to disparate technology such as knowhow, trade secret, 
and computer software. Broad concept is not limited to individual technology, but covers 
the firm’s total technological capability as well. Technology is valuable as an asset and is 
identified as an intangible asset. Intangible assets with technical basis are varied in character 
and include patent rights, trade secret, knowhow, computer software, database, and 
operations guide. Intellectual property alludes to those whose possession is recognized and 
protected by the law, and it is comprised of trademark, copyright, computer software, patent, 
industrial design, and trade secrets.  
Technologies that are not defined as intellectual properties are mostly those that are difficult 
to recognize or difficult to assess their value independent of the owner (company, 
individual), and it is rare for such technology to become the object of valuation. 
Economically speaking, the value refers to the opportunity cost, which becomes the 
standard of the transaction, while the market price becomes the exchange value when a 
perfect market is assumed. However, as the market for technology cannot be created easily, 
a difficulty arises in determining the exchange value of technology through the market 
mechanism efficiently. Accordingly, additional effort in estimating the fair market value, 
supposing a competitive market, is required. Generally, the fair market value is defined as 
‘the price at which willing parties, who have not been coerced and possess rational 
information, have agreed to trade their asset’. It is almost impossible, however, to come 
across such a perfect deal in reality, and, thus this value assumes a transaction between 
virtual buyer and seller. Particularly, it presupposes an economic or market condition 
occurring at a specific point of evaluation. Such fair market value is at times simply called 
the market value, and it assumes that the capital market is in its advanced stage where it 
remains in a nearly perfectly competitive form. The technology valuation attempts to 
estimate the worth of technology considering all aspects. Nonetheless the content of 
technology valuation can vary in accordance with the perspective taken by the assessor. The 
technology valuation has certain aspects with a different theoretical basis, while some 
research proposed various concepts and methods of technology valuation, such as assessment 
of company’s internal competence and technology forecast for analysing changing trends. 
From the viewpoint of government policy, these varying technology valuation methods 
exhibit a strong tendency to survey technology’s environmental and socioeconomic impact, 
while assaying the side effect on the industry from the macroeconomic perspective. Also, 
while the manager of government research and development investment will find it necessary 
to set a priority on proposed technology development projects, the individual corporation will 



be interested in evaluating a technology for its economic efficiency. Various outlooks 
regarding technology valuation is organized in Figure 1.With so many different perspectives 
on technology valuation, it is very challenging to present a generally applicable technology 
valuation model. The difficulty is attributed to the fact that the model, the range of its 
variables, and the measurement range for each variable are all affected by the intent of 
valuation. This paper limits itself to technology valuation that is represented by the monetary, 
economic value of the firm and its business units. 
 

4. Research On Technology Valuation:-When valuing technology in order to evaluate its 
economic worth from a microscopic point of view, researches have suggested cost approach 
methods, market approach methods, income approach methods, and real options as major 
valuation methods.  
First , the cost approach methods estimates the cost of recreating the future utility of the 
technology being valuated, and assumes this value to be the future returns from the 
technology. Technology assessment is done by calculating the reproduction cost of acquiring 
the same technology or the substitute cost of acquiring a similar asset, and then reflecting 
depreciation. The cost approach method is useful when assessing intangible assets such as 
software, but its weakness lies in that equal amount of investment does not always result in 
the same level of technology and that it does not take into account important elements such 
as future risks and economic benefits that can be obtained from the assets.  
Secondly, a technology valuation model based on the market approach method estimates 
the market price of a similar technology that has already been traded on the market and 
applies it to their assessment. Generally, if there already exists a comparative market where 
assets are being actively traded, and if information on the transaction costs is readily 
available, it can become a practical method. In this sense, while it is effective for assessing 
real estate, vehicles, general purpose computer software, liquor license, and franchises, it is 
not effective for assessing the cases like most intangible assets or intellectual property, where 
similar instances of transactions are infrequent or the details of the transactions are not 
revealed.  
Thirdly , the income approach method considers the sum of the present values of future 
cash flows of the technology as the value of the technology. This concept, disregarding the 
costs of technology development, determines the value of the technology according to its 
feasibility of creating expected profits. The income approach method is currently being 
subdivided into different branches according to its various facets surrounding the assessment 
of the future expected profit. These facets include the estimation of the income generation 
period, the estimation of future income, the risks of no profit, and the conversion of future 
earning into present value. Among these, the discounted cash flow method is the most 
widely used. The discounted cash flow first subtracts expenses from the cash flow received 
from the usage of assets, and then this net cash flow is adjusted at a proper discount rate. This 
method, while suitable for patents, registered trademarks, copyright, and other intellectual 
properties that can create a future profit, it has the disadvantage of being unable to accurately 
reflect the value of technology that does not create a direct profit but, nevertheless, bring 
value to the company, or technologies where future profits are hard to estimate.  
The fourth method of real options incorporates the financial concept of options in 
technology valuation, and as options are not considered as an obligation but a right, the 
investors have the opportunity to correct their decision according to future environment. 
Using real options in investment decisions such as research and development projects and 



technology transfer can guarantee flexibility against future uncertainty in decision making. 
This real options is not simply a model that expresses the value of an option attached to an 
investment alternative, but that by itself is a complete valuation model of an investment 
alternative. The real options model does not need to rely on a subjective assessment of 
expected and while its benefit is that it recognizes uncertainty as an opportunity, its downside 
is the difficulty of applying the model to a real situation because of complexity of calculating 
important variables and the tacit acceptance of the rationality assumption. Majority of the 
studies done already has chosen the most appropriate model out of the existing ones based on 
the goals and perspective of the evaluator. However, more and more attempts have been 
made to create an integrated model that combines individual and different models into one.  
As the goals, assumptions, and the approach of different models vary greatly, the technology 
valuator up till now had always ended up choosing the model that best suits his objective and 
perspective. 

 
5. Technology Valuation Method For Technology Transfer:- This paper aims to suggest a 

technology valuation process that is based on the income approach method and the real 
options and can express the objective value of a specific technology in economic terms 
(monetary amount). In so far as an objective value of a technology can become the starting 
point of a price negotiation between the buyer and the seller, technology transfer will be 
further promoted by having such a reference price. The technology valuation process 
outlined by this paper can be divided into three steps as can be seen in Figure 2. The 
expected returns analysis (Step I) utilizes product market and cost structure analysis 
according to different technology types in order to calculate the amount of profit that can be 
created during a specific period. The amount of profit is then converted into its present value 
based on the discounted cash flow. Technology contribution analysis (Step II) calculates 
technology’s degree of contribution (technology contribution coefficient) to expected returns 
by taking into account the technology’s level of innovation and the characteristics of the 
industry it belongs. The technology contribution coefficient is then corrected to reflect 
technology’s dominance, exclusivity, and limitations. The expected returns from Step I is 
multiplied by the technology contribution coefficient in Step II to produce returns contributed 
by technology, which is the objective value of a particular technology. The technology 
valuation from the buyer’s perspective (Step III) considers additional development costs, 
adjustment period and costs for commercialization, and dynamics of profit to assess the value 
of technology from the buyer’s position. The decision on whether or not to purchase a 
particular technology depends on the comparison of this value to the returns contributed by 
technology calculated in Step II.  
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6. Analysis of Expected Returns:-The first step of technology valuation is calculating the 
present value of expected returns from the technology. A classification of technologies must 



be made for this purpose. Figure 3 classifies technology into three types, and the new market 
creation technology and existing market penetration technology are product technologies that 
produce profits by creating new markets or by substituting existing ones. On the other hand, 
cost structure improvement technology is a manufacturing technology that does not increase 
the revenue or the size of the market, but it improves the profitability by altering the cost 
structure. Earlier studies have focused on product technology as it was more convenient to 
estimate their profits, but manufacturing technology is also an important object of technology 
valuation. Expected returns from new market creation and existing market penetration 
technologies is calculated by projecting the time period during which surplus profits can be 
gained, estimating the amount of profit per year, and by adding the residual value of 
technology. In the case of cost structure improvement technology, it is possible to figure out 
the market size for the existing product, and thus, the only process required is approximating 
the rate of additional cost improvement from making use of new technology. Once the 
expected returns is calculated, it can be divided by appropriate discount rate to be converted 
into present value. The equation below is used to estimate the present value of expected 
returns. 

        n 
PV=∑  CF1/(1+r)^n 

 T=1 
 Where PV is present value of future cash flows. CF is cash flow. Risk free rate of  
Interest. 
iiiiinterest is ‘r’ and ‘n’ the n’th year. 
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Figure-3 

Analysis of Technology’s Degree Of Contribution:-Technology’s degree of contribution 
refers to percentage of profit that is purely attributable to technology itself. As there are many 



sources of profit increasing, and since they cannot be judged to be independent of each other, 
it is very difficult to extract the amount contributed by technology alone. Accordingly one 
has to first defines the range of general degree of contribution, and then calculate the 
appropriate degree of contribution coefficient for individual technology, taking into account 
each technology’s trait and the industrial characteristics. As many previous studies and actual 
practice concerning technology valuation have estimated the proportion of contribution of 
technological asset to be around 1/4 to 1/3 a range of 25–33% can be considered as standard. 
Because the industry and the characteristic inherent in the technology itself can exert a great 
influence on technology valuation, we devise a matrix that can adjust the degree of 
technology contribution according to industry and technology specifics. The matrix (Figure-
4) can be composed of two dimensions: (1) the importance of intangible asset or technology 
as a factor of competitive advantage in the industry and (2) the measure of technology’s 
rarity, development potential, and side effect in line with its stage of innovation. Using this 
matrix, a technology can be classified from the lowest rank (Low proportion of intangible 
asset and low rarity in its stage of innovation) to the highest (High proportion of intangible 
asset and very rare in its stage of innovation), while having a great side effect. After 
determining the range of degree of contribution in reflection of the industry and technology 
characteristics, the model can calculate the adjustment coefficients to take into consideration 
technology’s dominance, exclusivity, and limitations. The final degree of technology 
contribution is calculated by reflecting the adjustment coefficient upon the coefficient for 
degree of technology contribution worked out in the previous step. The degree of technology 
contribution is used to extract the portion of present value of expected future profits that can 
be attributed to technology, and this process will allow the objective value of a technology to 
be evaluated in monetary terms. Generally, many research and field works concerning 
technology valuation assume the degree of contribution of technology assets to be about from 
1/4 to 1/3. This is not a logically arrived figure, but rather an assumption that takes into 
consideration the general practice of identifying intangible assets into three or four types and 
believes such figure to be reasonable in light of field experience. Yet as such number is 
illogical, and as reality dictates that individual categories of intangible assets are not mutually 
independent, technology valuation becomes difficult and quantifying the valuation even more 
so. According to a study by, technology’s degree of contribution is generally determined to 
be 10%, 25%, and 30%, and this ratio is determined by the evaluation committee according 
to the technology’s field, industry, and characteristics. A 25% rule is generally applied in 
accordance with customary commercial laws, and this method sets the royalty received from 
using licensed intellectual property to be 25% of earnings before tax deduction. Studies 
suggest that 25% rule is the hybrid and advanced method that considers additional factors to 
arrive at a more insightful valuation. Thus, the most practical method of estimating the 
weight of factors that influence technology’s degree of contribution would be to rely on 
qualitative evaluation of professionals who would take into account the characteristic of 
individual technology and the industry.  
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7. Technology Valuation From The Buyer’s Perspective:-The objective value of individual 
technology can become an important reference for technology transfer. However, from the 
buyer’s perspective, the information on the amount of expected earnings in the future may be 
more important. Individual technology’s future profitability can vary according to who owns 
the technology, and it signifies that the value of technology can change in tune with the 
owner’s capital strength, technology, and human resources. As expected gains from 
technology can fluctuate depending on the buyer, a technology valuation model that can 
reflect the uncertain future must be introduced. Thus, the real options model has been added 
to this purpose. Various real option models exist by applying the concept of options traded in 
the financial market to technology valuation. 
 

8. Technology Valuation System:-This is a web based evaluation system which one can utilize 
by registering as a firm or professional. One is required to input the data and software loaded 
on web gives you the valuation of technology. Under this system, the user will be able to 
assess technologies constantly, rapidly, and efficiently, and therefore this system will 
contribute to the acceleration of technology transfer, proliferation, and commercialization. 
One such web site is ‘http://www.itechvalue.org’ 



9. The Profit Generation Period:-It is the number of years during which excess profit can 
continue to be created by the pertaining technology. It is not an easy task estimating the 
period of profit generation; however, a rational estimation is possible by analysing the 
current situation in the industry and the market outlook. For the manufacturing industry, this 
term is usually under 5 years, and according to an analysis of contract period of Korea’s 
international technology transfer, this term is usually between 3 and 7 years. It can be helpful 
to refer to these data when determining the profit generation period. Estimating the profit 
generation period of an individual technology is a very complicated process, and it is nearly 
impossible to attain a degree of confidence. Therefore, such estimation tends to depend on 
the subjective judgement of the developer or the owner of technology. It is possible, 
however, to indirectly estimate the profit generation period of a similar technology by using 
the Bibliometrics method for instance, a measure that makes use of patents information. 
Should the technology in question be registered with the US patents office, its technology life 
cycle can be predicted by analysing the number of times it has been referenced by other 
technologies.  
The residual value period refers to the period during which the technology still maintains 
its residual value after the profit generation period has ended. The time required to 
commercialize and the amount of required expenses are data used when assessing the value 
of a technology from the perspective of the buyer. 
 

10. Calculation Of Technology Contribution Coefficient:- According to classification of stage 
of innovation and industry characteristics This process applied the stage of innovation and 
industry characteristics to calculate the technology contribution coefficient. Figure 5 explains 
the process of calculating the contribution coefficient. This process identifies technology’s 
stage of innovation and industry characteristics, and then utilizes suitable technology 
contribution matrix to determine the ranking of contribution (Levels 1–9). The contribution 
coefficient for each ranking is not a single value, but it is a range of value where the upper 
and lower 50% of the value overlaps with that of adjacent ranks.  

 
              Figure-5 

11. Conclusion:-An attempt has been made to understand the valuation method and process by 
carrying out study of the subject which is based on research paper. Logic behind the 
valuation of transfer of technology is now well understood. Speaker has been able to apply 
this knowledge and accomplish one such valuation successfully. It can be concluded that 
with this exposure we all can undertake valuation of transfer of technology. 
 

(Based on research at Department of Business Administration, Hanyang University) 


