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Abstract 

Technology assessment is one of key challenges in innovation management 
concerning support for the decision-making processes with regard to the 
importance, development, and implementation of technologies. 

The article presents a literature review concerning the term “technology 
assessment” and methods and models applied in this field. Against this 
background, an original complex technology assessment system that was 
developed and verified at the Institute for Sustainable Technologies – National 
Research Institute in Radom, Poland is presented. 

Introduction 

An unquestionable need, resulting from the macroeconomic expectations  
of increasing the level of the innovativeness and competitiveness of national 
economies, is to develop products, technologies, and conduct projects that are 
innovative and comply with market needs. Technological innovation  
is acknowledged at a macro level as a driver of the economic and social 
development of a country and at a micro level. This provides a source of the 
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competitive advantage of firms applying innovative technological solutions  
as well as of research organisations involved in their development and 
implementation. The importance of technology influences the need  
for technology assessment (TA), which is one of the core challenges  
in innovation management. In plays an increasingly important role for firms  
as well as for private and public institutions [1].  

1. State of the art  

1.1. Definitions 

The origins of technology assessment can be seen in technology forecasting 
studies conducted in the 1950s. The term “technology assessment” seems  
to have been used for the first time in mid-1960s [2]. It has been defined in many 
different ways and has greatly evolved with respect to its focuses and 
approaches [3, 4]. The discussion on the definition of TA remains unsettled, thus 
more study of this field should be conducted [4, 5]. 

Traditionally, the discipline has focused on forecasting, impact assessment, 
and policy studies [1, 3], and its initial intention was to have an early warning 
system about the potential unfavourable consequences of applying a new 
technology [2]. The dominant actors in the field have been parliamentary and 
policy-making bodies; however, the subject was later also picked up by 
researchers from academics and industry [4]. At the time, when the first stream, 
and in fact still the mainstream, of technology assessment research was 
developed, it was focused on social aspects and was applied in public decision-
making. Within this stream, technology assessment is understood  
as “a scientific, interactive, and communicative process with the aim  
to contribute to the public and political opinion forming on societal aspects  
of science and technology” [6]. It is “designed to better understand  
the consequences across society of the extension of the existing technology  
or the introduction of a new technology with emphasis on the effects that would 
normally be unplanned and unanticipated” [2]. 

In the traditional understanding of technology assessment, two aspects are 
stressed: the usefulness of TA in the decision-making process and the impact  
on the society of the introduction of a new technology or the expansion of an 
already existing technology [7]. 

The non-mainstream of TA research emerged in business, industry, and 
non-governmental circles in the early 1980s and developed during the 1990s and 
the turn of the present century [4]. This unconventional approach will probably 
develop and expand in the future.  

The non-mainstream of TA originated from acknowledging the need  
to conduct technology assessment or technology evaluation to serve its strategic 
planning. This stream is connected mainly with economic evaluation, decision 
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making, and technology measurement methods [4]. In general, the public TA 
looked at technologies from a social perspective; whereas, the business and non-
governmental TA concerned mainly an economic or technical point of view. 

The non-mainstream adopted the term technology assessment; however, it 
had a completely different meaning that pertained mainly to technological 
readiness. Within it, apart from technological readiness, aspects of other 
dimensions connected with technology development are taken into account.  

This new understanding of technology assessment refers to different 
applications for the needs of business and non-governmental research 
institutions, such as the economic and performance evaluation of technology 
alternatives, the selection and acquisition of strategic technologies, strategic 
technological planning, and so on.  

Within this paper, technology assessment refers to the non-mainstream 
definition and concerns support for the process of technological development. 

1.2. Methodology 

Technology assessment applies different approaches and methods [3]. 
Although it has been developing since 1960s, there is still a strong need  
to introduce more effective methods [4]. Furthermore, there are no universal 
methods and tools that can be applied for all disciplines. Thus, different 
technology assessment methods and systems are still created and applied.  

Within early public TA research, traditional methods such as impact 
analysis and system analysis were applied [4]. However, toward the end of the 
1990s, non-traditional methods emerged. Within the non-mainstream,  
the economic evaluation methods applied reflected the economic point of view 
of the corporate decision makers; whereas, decision analysis and technology 
measurement techniques tended to represent the technical people’s angle, 
particularly the academics and technologists [4].  

In general, within both the mainstream and non-mainstream of technology 
assessment, apart from the application of methods that are well established  
in management literature, there were introduced methods and tools that have not 
been well documented. 

The majority of methods applied in technology assessment concern  
the assessment of incremental technologies; however, some approaches to assess 
emerging technologies have been initiated [8, 9]. 

Apart from single methods, models for technology assessment are applied. 
There can be distinguished models focused on one homogenous group  
of assessment factors and complex models comprising other distinctive factors. 
Models focused on a single group of factors comprise the following:  
− The implementation maturity assessment (i.e. Technology Readiness Levels 

(TRL) [10] or more advanced – Engineering Manufacturing Readiness 
Levels (EMRL) by NASA, and the implementation maturity level 
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assessment (SDW) method developed and used at the Institute for 
Sustainable Technologies – National Research Institute in Radom (ITeE – 
PIB), Poland; 

− The commercial potential assessment (i.e. the QFD technique developed by 
the Korean Han Nam University and the Electronics and 
Telecommunications Research Institute (ETRI); Commercial Potential 
Index by NASA [11]; and, the commercial potential assessment method by 
ITeE – PIB) [12]; 

− The industrialisation potential assessment of new or emerging technologies 
[9]; 

− The Cost Benefit Analysis (e.g. Strategic Technology Assessment Review 
(STAR) [13], System Wide Benefits Value Analysis (SWBVA) [14];  

− The assessment of ecological aspects of a technology (i.e., a set of criteria 
enabling the comparison of environmentally friendly technologies); and 

− The ethical technology assessment (i.e. “eTA” model) [15]. 
With time, complex technology assessment models have been developed 

that simultaneously take into account various aspects of technology 
development. The complex technology assessment model used by the French 
Sophia-Antipolis Science Park can serve as an example here [16]. It focuses on 
two basic issues, including the company’s technological competitiveness and the 
technology attractiveness determinants. Simultaneously some methods and 
models for technology selection [17, 18] have been developed. Technology 
selection enables one to identify the best amongst the analysed options and all 
the considered technologies and to create their ranking [19]. Technology 
selection is often preceded by technology assessment. This article is not aimed  
at discussing the similarities and differences of technology assessment and 
technology selection. It covers the problem of technology assessment as a tool 
supporting the process of technology development. 

2. Complex technology assessment system developed at ITeE – PIB 

A complex technology assessment system [12, 20] has been developed, 
verified, and experimentally implemented at the Institute for Sustainable 
Technologies – National Research Institute (ITeE – PIB). The genesis for the 
creation of the system was from participation by its authors – scientific workers 
at ITeE – PIB in the realisation and management of a few strategic, multi-year, 
national, and international programmes, which indicated a severe lack of such an 
operational system. This experience was a stimulus to start the development  
of the complex technology assessment system already several years ago.  
The system has been designed for the assessment of incremental innovations 
from the area of technical support for sustainable development. It is composed  
of the following three main modules:  
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− The implementation maturity level assessment module comprising detailed 
assessment procedures depending on the type of an innovative solution 
(product, technology, system, service) (SDW);  

− The commercial potential assessment module (PK); and,  
− The innovativeness level assessment module (PI) (Fig. 1).  

The forth module concerning risk assessment is currently designed.  
 

 
 

Fig. 1. Complex technology assessment system [20] 
 

Firstly, the implementation maturity level assessment module has been 
developed with its origins based on NASA’s TRL [10]. However, its 
characteristic features in comparison to this and other existing maturity 
assessment systems consist, among others, in applying individual sets  
of assessment criteria for different types of innovations (material, system, 
apparatus, technology, service) at two stages – general and detailed. 
Furthermore, it can be applied for the assessment of technological solutions at 
consecutive stages of their development. The implementation maturity level 
assessment aims at the identification of the level of the advancement of R&D 
activities and a precise assessment of the implementation readiness  
of an innovative technical solution [21].  
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Next, taking into account the importance of generating and developing 
technological solutions that have the greatest marketability opportunities,  
the modules for the assessment of the commercial potential and  
the innovativeness level were developed. The commercial potential assessment 
is used to evaluate the market need for a particular technological solution [22]. 
The innovativeness level assessment enables the identification of the level of the 
innovativeness of a technological solution expressed by the solution’s added 
value for potential buyers. At present, they are at the phase of final verification. 
The next planned module concerns the implementation risk assessment. 

Thus, each technological solution can undergo a complex assessment with 
regard to all the mentioned aspects or be subjected to the assessment of any 
selected individual aspect.  

In order to facilitate the assessment of innovative solutions, a computer 
system, available by the Internet, supporting the implementation maturity,  
the commercial potential, and the innovativeness level assessments was 
designed. The modules of this computer system are autonomous and can be used 
independently. They enable the user to trace the assessment characteristics  
in time functions. 

3. Discussion 

The executed work contributes to technology assessment research 
concerning the stream corresponding with the needs of business and industry.  

The proposed original complex technology assessment system developed  
at ITeE – PIB enables the assessment of the most essential aspects connected 
with the development of new technological solutions of incremental character. 
Its main advantage comprises the possibility to assess innovative products at any 
stage of a project execution, including ex-ante, ongoing, ex-post, and follow-up, 
and to compare the assessments results at different stages of a product 
development (from the concept stage, through the development stage, to the final 
technology stage).  

Another advantage compared to other TA systems consists in the 
development of a set of the assessment criteria within the module for the 
implementation maturity level assessment proposed for particular categories  
of products (material, system, apparatus, technology, and service) at two stages, 
general and detailed. 

The results of any or all aspects – the implementation maturity,  
the commercial potential and the innovativeness level – can be compared for one 
solution at consecutive stages of its development; and, in this way, give  
the possibility of monitoring the progress of the product development and 
control over the implementation stage.  

Applying the results of the system supports the decision-making process 
concerning technology development. The results provide information about 
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individual technological solutions with regard to their technological readiness, 
meeting market needs and the innovativeness level. This information is  
of crucial importance for the managers in the decision-making process 
concerning particular technological solutions. For example when the solution is 
at the concept stage or is being developed the decisions made concern the future 
of the solution – whether the development process should be continued, 
supported by additional staff or financial means or should be terminated, e.g. in 
case of a very low commercial potential or the lack of it as well as they concern 
the selection of appropriate tools enabling innovation commercialisation.  

Information obtained from the system is also of help in the course  
of evaluating research projects and programmes, e.g. it enables one to monitor 
the programme and see a moment when its further continuation is not reasonable 
or effective. On the other hand, all the results of a project can be compared,  
e.g. with regard to their implementation maturity, and in this way, the progress 
of the whole project execution can be assessed. Thus, the system is a tool 
supporting decision making not only with regard to individual technological 
solutions, but also whole programmes. 

There are obviously also some limitations to the system. The most 
important one relates to the fact that the effectiveness of its application strongly 
relies on the selection of experts involved in technology assessment. In the case 
of highly advanced and complex technological solutions subjectivity  
of the assessment may occur, resulting from the necessity of participation  
of the solution’s author in technology assessment. 

Conclusions 

Technology assessment within the non-mainstream of TA research  
is applied for the support of the technology development process. In this field, 
various approaches, methods, and systems are still being developed. One of the 
proposed set of methods comprises the complex technology assessment system 
developed and applied at the Institute for Sustainable Technologies – National 
Research Institute. It is a useful tool for those developing and financing new 
technological solutions, supporting the technology transfer process, and applying 
new technologies, such as research institutions, technological parks, technology 
transfer offices, or entrepreneurs. 

The practical value of the system has been proven by its use for the 
assessment of several hundred technological solutions for the needs of research 
organisations, business support institutions, and enterprises in Poland. Among 
others, with the use of the system, approximately 170 innovative technological 
solutions developed within a strategic research programme “Innovative Systems 
of Technical Support for Sustainable Development of Economy,” co-financed 
from EU structural funds are assessed every half a year at consecutive stages  
of their development. They are subject to the implementation maturity 
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assessment (4 rounds of assessment already), commercial potential assessment 
(3 rounds), and the innovativeness level assessment (3 rounds) [12].  
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Systemy oceny technologii 

Słowa kluczowe 

Ocena technologii, innowacyjne rozwiązania techniczne, system kompleksowej 
oceny technologii, ocena poziomu dojrzałości wdrożeniowej, ocena potencjału 
komercyjnego, ocena poziomu innowacyjności, ocena ryzyka wdrożeniowego. 
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Streszczenie 

Ocena technologii stanowi jedno z kluczowych wyzwań zarządzania inno-
wacjami w zakresie wspomagania procesów decyzyjnych dotyczących znaczenia 
i rozwoju technologii. 

W artykule przeprowadzono analizę pojęciową terminu „ocena technologii” 
oraz zaprezentowano przegląd stosowanych w tym zakresie metod i modeli. Na 
tym tle przedstawiono oryginalny system kompleksowej oceny technologii opra-
cowany i zweryfikowany w Instytucie Technologii Eksploatacji – Państwowym 
Instytucie Badawczym w Radomiu. 
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