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Abstract: Vitality of a smart region depends on the network of closely interconnected actors 

(individuals and institutions) seeking common goals of development and their capacities to ensure 

effective knowledge creation and exploitation. This network (a regional innovation system (RIS)) 

empowers processes of absorptive capacity—knowledge access, anchoring and diffusion, 

contributing to regional innovativeness and competitiveness. Absorptive capacity is considered an 

important object of scientific research. However, there is still a lack of research providing specific 

tools that are adaptable for assessing the regional absorptive capacity in a small country. Existing 

differences among countries and even regions inside a small country require adjusted and modified 

methods and instruments. Consequently, the goal of this research is to present and substantiate the 

methodological approach of assessing the RIS's absorptive capacity giving evidence from a smart 

region (Kaunas County) of a small country (Lithuania). The mixed-method approach of the research 

(combining qualitative and quantitative research strategies) was used to substantiate the presented 

methodological approach. A smart region of a small country can be characterized by a denser 

institutional infrastructure and higher results (outcomes) of innovative activities. Smartness of the 

region can be understood as a consequence of the higher level of absorptive capacity. 
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1. Introduction 

Challenges of the changing socio-economic environment require new ways of thinking and 

acting, even at the regional level. Regions must meet the needs of modern society and the global 

market and find their own opportunities for developing their smartness (seeking a goal, knowledge 

grounding, networking, participation, learning, innovativeness, creativity, intelligence, etc. [1–3]). 

Small countries (characterized by small population, geographical area and the level of created Gross 

Domestic Product), such as Lithuania, are usually taken as one unit in various analyses and research. 

However, every region “has specific assets, unique capabilities, and industrial policies that make it 

different from other regions” ([4], p. 1509). Regions of a small country must find their own field of 

competitive advantage to participate in a global market; therefore, they look for accesses to additional 

resources, try non-traditional ways of solving socio-economic problems, identify its strengths and 

use them to find a potential of innovativeness to become smart regions. Existing differences among 

regions inside a small country require adjusted and modified methods and instruments to assess its 
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innovativeness (the resolution of RIS absorptive capacity and the change of it during a particular 

period) to identify tendencies and possibilities of development in the future. 

Innovative activities (as the substantial element of a smart region’s performance) are based on 

two main capacities: absorptive capacity (the ability to attract good ideas or information from 

elsewhere) and development capacity (the ability to exploit absorbed knowledge to create and 

develop new products or services) [5]. Absorptive capacity is considered the primary presumption 

for innovativeness of a regional innovation system (RIS), where all participants (individuals or 

institutions, innovators or followers) act like a network and possess appropriate abilities to operate, 

maintain and develop themselves as well as the entire system. On the basis of the Systems Theory, 

an enabled regional innovation system becomes a frame for developing its capacity to absorb 

knowledge and to seek innovativeness and competitiveness, while increasing its smartness. Our 

analysis and results can be the starting point and encourage other researchers for the development 

of future quantitative and qualitative studies on the resolution and development of absorptive 

capacity, identifying specifics (social, economical, institutional, political, legal, infrastructural, etc.) of 

RISs in small countries. 

Consequently, the purpose of this paper is to present the methodological approach for assessing 

the RIS's absorptive capacity and to substantiate it by giving evidences from a smart region of a small 

country. The aims are as follows: (1) to describe the concept of a smart region in the context of the 

innovation system; (2) to present the concept of absorptive capacity in the context of the regional 

innovation system; (3) to present a methodological approach for assessing absorptive capacity in a 

smart region in a small country; and (4) to explain the expression and development of absorptive 

capacity in a smart region (Kaunas County) of a small country (Lithuania). 

The mixed-method approach (combining qualitative and quantitative research strategies) was 

used to substantiate the presented methodological access. The following methods have been applied: 

literature analysis, statistical analysis, multiple criteria Simple Additive Weighting (SAW) method, 

semi-structured interview with experts, and content analysis. The research on assessing the 

absorptive capacity of Lithuanian regional innovation system included the sub-national unit–Kaunas 

County (smart region) (in accordance with the EU NUTS classification, i.e., small country’s regions—

counties, assigned to NUTS III regions [6]). 

After an introduction on the main concepts of absorptive capacity development in a smart region 

(Section 2) and the presentation of methodological approach (Section 3), we will present and explain 

the results of the research in a particular smart region (Section 4). Then we will conclude with some 

reflections and suggestions for further research (Section 5). 

2. Assessing the Absorptive Capacity in a Regional Innovation System: The Approach of 

Smartness 

2.1. The Concept of a Smart Region in the Context of Innovation Systems 

Smartness of the city, region or the state is becoming an important topic of the research in 

different fields. The term smart has been transferred from technological to social sciences. However, 

in social sciences the substance of smart is quite different and more complex compared to that in the 

technological sciences. There is still no common understanding as to what really “smartness” means 

when applied to the social context. Moreover, the dominating part of publications about smart 

regions stems not from research but from practice. A good example of the situation is the Global or 

European Forums on Smart Regions or Cities where good practices from around the globe are 

presented with very little theoretical interpretation, if at all. Such situation clearly calls for theoretical 

research in the field. 

The concept of the smart region has been discussed in the scientific literature from quite different 

perspectives: a Triple‐Helix model which emphasizes smart regions as a process of cultural 

reconstruction underpinned by policy, academic leadership, and corporate strategy in their guidance; 

human capital as the most important component [7]; modern information technology being as a core 

of any smart city [8], the area where culture is the medium for operating interlinked economics, 
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society and environment [2]; and others. For example, smartness of a region or a city is similar to the 

knowledge region [9]. Others consider smart regions as places generating spatial intelligence and 

innovation, based on sensors, embedded devices, large data sets, and real time information and 

response [10]. It is also some kind of an urban innovation ecosystem, a living laboratory, acting as an 

agent of change. Quite a different view of the smart region is given by some other authors. The smart 

region can be understood as a place that provides inspiration, shares culture, knowledge, and life, a 

region that motivates its inhabitants to create and flourish in their own lives [11]. It is an admired 

region, a vessel to intelligence, but ultimately an incubator of empowered spaces. Finally, smartness 

of the region relates to its capacity to leverage its human, structural, and relational capital, and its 

ability to integrate diverse actors in the region’s innovation practice [12].  

We consider the smart region, first of all, as a social system. A human being becomes the priority 

here: technical/digital systems are the products of a human being and, therefore, smartness is 

primarily applicable to (a) human being(s). Consequently, the main starting point in analyzing the 

term smart is a human being and the quality smart is, first of all, attributed to a human being. This is 

exactly the same if applied to innovation instead of smartness. The development of a talent is the 

process of activity but not assimilation, reception. In order to develop smart individuals, they have to 

be provided with smart environments. In order to develop innovative individuals, they have to be 

provided with innovative environments. The aspect of a particular environment is relevant for the 

development of absorptive capacity because of individual innovative activities in an RIS. The 

ecosystem approach fits best for understanding what kind of environment is to be empowering 

change, learning, all forms of innovation and dynamic entrepreneurial discovery processes. The 

conceptual model of the smart region as a social system is presented in Figure 1. 

 

Figure 1. The model of the Smart Region as a social system [13] (Reproduced with permission from 

authors). 

The concept of the smart region may be understood as an integral construct composed of 

different theoretical concepts and approaches. Probably the most important are the theories and 

concepts of knowledge management, intelligence, the learning organization, sustainability, 

innovation systems, business systems, agility, networking, and digital social systems. All of them 

have their unique as well as overlapping qualities that could be considered as dimensions of 

smartness. 

Basically, the smart region is an open social system that has to be interconnected with variety of 

knowledge, competence, resource and other types of networks. Being networked with the 

environment is one of important preconditions to being competitive and possessing specific 

resources for the development. Otherwise, environment can be the stimulus to become networked. 

Intelligence is the art of monitoring weak signals which tell us whether the region is on the right track 

or not. It is about being well informed about all aspects important for the development and problem 

solving, understanding the future challenges and their consequences. The Intelligent Community 

Forum [14] characterizes intelligent communities by five indicators: broadband connectivity (vital to 

economic growth); knowledge workforce (creating economic value); digital inclusion (providing 
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skills training and promoting the benefits of being included into the broadband economy); innovation 

(which produces job growth in modern economies and invests in e-government programs); 

marketing and advocacy (sharing the story with the world and building a new vision of the 

community from within). Each of these five features of intelligent community can be enabled only in 

a favorable environment (social, cultural, political, economic, legal, technological), providing needed 

space, tools, and measures. 

Lifelong learning at an individual and collective/organizational level, learning partnerships, 

learning communities, innovation, continuing development, and the quality of sustainable life 

describe the learning region. Knowledge-driven development based on creation of all types of 

innovation, supported by individual and collective learning and enabling technologies is a solid 

platform for the development of the smart region. Economy, public governance and community/society 

could be characterized as the core sub-systems of the smart region. 

A well-functioning system of entrepreneurship is an important precondition for becoming a 

smart region. Such system of entrepreneurship has much in common with the innovation system 

even if the structure differs. The smart system of entrepreneurship means empowering different 

types of the development capital: intellectual, social, economic, institutional, and physical. 

Hence the smart region is a complex social system with effective dynamic entrepreneurial 

processes uniting key stakeholders (participants of the RIS) around a shared vision, is able to envisage 

the features critical for the region and its environment, to which they quickly and inventively react by adjusting 

to this environment with adequate decisions as well as using it to attain the developmental goals. 

2.2. The Concept of Absorptive Capacity in a Regional Innovation System 

The conception of the smart region is followed by some peculiarities related to knowledge 

management: intelligence, learning, networking, seeking for effectiveness and appropriate decision-

making. All these activities are based on a particular “know-how” which needs specific knowledge. 

Absorptive capacity (the ability to attract and absorb external ideas and information) and 

development capacity (the ability to create new knowledge and exploit it for producing new products 

and services) are two essential capacities needed to implement this “know-how” at individual as well 

as organizational and regional levels. The interdependence among knowledge created through 

absorptive capacity activities knowledge management and the learning process has been already 

confirmed [15,16] as the main construct defining organizational (and regional) learning mechanisms. 

Therefore, in this process all actors (individuals and organizations/institutions) of a regional 

innovation system should be involved because of their different potential and possibilities to 

contribute purposefully. 

Various authors provided slightly different definitions of the absorptive capacity. A traditional 

concept of absorptive capacity is perceived as a capacity to recognize (evaluate) external knowledge, 

to assimilate and apply it [17–22]. However, this approach, based on the organization (innovative 

unit) as an analysis unit, did not disclose details of organizational processes, emphasize active role of 

the organization in the process of acquiring knowledge. Later, this concept was supplemented and 

revealed by the dimension of knowledge acquisition, assimilation, transformation and exploitation 

processes [18,23–27]. Absorptive capacity was considered as a capacity to learn and solve problems 

(especially at an individual level), in compliance with a position that the learning process is a joint 

process getting the best results if the object of that learning process is interlinked with previous 

knowledge [17,18,28,29]. However, this access directly correlates to the supplemented concept and is 

not considered as a separate conception. All these three concepts derived from each other and had 

no essential differences. Therefore, in this stage, the absorptive capacity (a construct depending on a 

chosen direction of activities) was determined as a capacity: to identify and evaluate external 

knowledge by learning and using existing experience and knowledge, to assimilate external 

knowledge; to give them particular forms appropriate to the context; to use them for solving 

problems of various levels by guarantying innovative processes and competitive advantage. Various 

authors [17,18,30–32] suggest to keep the absorptive capacity both as a critical factor of organizational 

innovative processes, which generates organizational resources to create own innovations, and the 
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source of potential competitive advantage in dynamic markets. Other authors [18,33] explain 

absorptive capacity as a capacity to identify, anchor, transform and exploit external knowledge for 

developing internal competencies. However, this concept did not reveal all possible elements of 

absorptive capacity’s usability. 

The development of the conception of absorptive capacity was not finished. During the last ten 

years not only individual scientists but even organizations became involved in the scientific debates, 

presenting new approaches to this concept. One of such organizations, NESTA (formerly National 

Endowment for Science, Technology and the Arts, now—NESTA (charity)), is an innovation charity 

organization which helps people and organizations bring great ideas and innovate, publishes 

political guidelines and studies of various groups of scientists, analyses various aspects of promoting 

innovations. This organization published a study [34] presenting an updated approach: a capacity to 

innovate must be initiated and started with the absorptive capacity (capacity to access, anchor and 

diffuse knowledge) and continued with the development capacity (capacity to create and exploit 

knowledge). Seeking to reveal necessary assumptions for innovative activities, it was decided to 

undertake detailed research based on this modern concept of absorptive capacity. It consists of three 

main components: 

1. the capacity to access external knowledge and innovation;  

2. the capacity to anchor knowledge from people, institutions and firms;  

3. the capacity to diffuse new innovation and knowledge in the wider economy [5,34,35]. 

Absorptive capacity can be analyzed not only vertically (through the three levels of individuals, 

organizations and regions) but also horizontally (with respect to the covered areas), as the absorptive 

capacity depends not only on investment (R&D costs) but also on the prior knowledge embodied in 

human resources (basis of their knowledge and skills), the organization (lies in the organizational 

structure, management practices) and its interaction with the environment (practice with external 

partners (other business companies, universities, public institutions, etc.). This complexity strongly 

affects processes of absorptive capacity’s development in a regional innovation system, consisting of 

different type organizations and various connections among them. 

The systematic concept of absorptive capacity in a regional innovation system is still the subject 

of scientific debates. The regional dimension of absorptive capacity has been analyzed in various 

studies [16,30,36–39]. We substantiate the concept of the regional innovation system by the System 

Theory. The system is a group of interrelated units (components) interacting, communicating with 

each other for a common goal, when each element makes impact on the total systems’ functioning 

[40]. Thus, a regional innovation system (RIS) is perceived as a network of cooperation among 

different institutions (public and private formal organizations) based on organizational and 

institutional arrangements, relationships and contacts, contributing to knowledge access, anchoring 

and diffusion processes. Results of a particular RIS depend on its actors and their interactions. 

Therefore, the analysis of the absorptive capacity in a regional innovation system is based on the 

theoretical approach of the well-known Triple Helix model [41–43]. For a better identification of 

institutional (organizational) actors in an RIS of a small country, the Triple Helix model was adapted 

and main components were identified as follows: 

 Academy (includes various educational institutions: universities as well as colleges, vocational 

and continuing training institutions); 

 Business (covers various sectors, i.e., industry, trade, service and financial sectors); 

 Government (governmental authorities formulating and implementing innovation policy—

ministries, municipalities, tax agencies, etc.); 

 Other institutions (includes connecting institutions, clusters, public laboratories, technology 

transfer organizations, patent offices, training, development organizations, innovation 

(academic and business) support institutions, state and university research institutes and 

institutions, science and technology parks, integrated science, study and business centers 

(valleys), educational information technology centers, agencies and innovation centers, business 

incubators, business centers, etc. [44–47]. 
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However, it must be emphasized that such a system is acting in a particular environment 

affected by dependent and independent political and legal, social and cultural, economic, 

infrastructural, etc. factors, having direct and indirect effect on the final result of the RIS’s 

performance. Since the analysis of the multidimensional effect of the RIS environment on its results 

should be the object of a separate research, this article does not detail and emphasize this aspect. 

Employing the adapted and applied Triple Helix model we could analyze the absorptive 

capacity taking into account the structure of an RIS as well as interactions among different actors. All 

the actors of an RIS are independent (on internal acting and decision-making) as well as 

interdependent (being influenced by the environment and affecting others); therefore, the structure 

and the environment of an RIS can become crucial for the analysis of absorptive capacity. 

Consequently, we made a decision to create the methodological approach to assess absorptive 

capacity of an RIS in a small country based on a case study (by choosing a particular small country 

and an RIS). 

3. The Methodological Approach to Assess Absorptive Capacity of a Regional Innovation 

System in a Small Country—Lithuania 

Various studies analyzing regional absorptive capacity that have been conducted are based on 

quantitative [30,34,37,48–50] rather than qualitative [30,38] research. In this study, were used the 

explanatory sequential mixed-method approach, where qualitative data collection and analysis 

follow the quantitative data collection and analysis in the context of a single case study. The 

qualitative data helps to explain the quantitative results obtained in the first phase [51–53]. This 

section introduces the methodological approach using mixed-method approach (combining 

qualitative and quantitative research strategies). 

3.1. Quantitative Approach 

3.1.1. Background 

The design of the quantitative approach has been started from the analysis of various techniques 

offered by different studies and research. 

The INSEAD, the WIPO (the World Innovation Index), and the OECD (for countries belonging 

to the organization) provide techniques identifying the level of innovativeness. These instruments 

can be used for the analysis of data, highlighting country’s (large regions’) competitiveness at the 

national and international levels [54,55] only. The Innovation Union Scoreboard and the 

supplementing Regional Innovation Scoreboard (every two years) are the most important sources for 

assessing regional innovation. Both types of studies outline their methods of measurement which are 

more focused on three types of indicators—enablers, firm activities, and outputs [56,57]. 

Unfortunately, both studies do not identify absorptive capacity as a separate research subject. 

Moreover, Lithuania (a small country) is considered and evaluated as a single region. The INNO-

Policy TrendChart reports describe and analyze main trends and changes of priorities of the 

innovation policy at the national and regional levels across Europe [58,59]. However, indicators 

needed to assess absorptive capacity are not identified there. The organization NESTA (the National 

Endowment for Science, Technology, and the Arts) published the most important contemporary 

study on assessing absorptive capacity in regional innovation systems in the United Kingdom [34]. 

All 26 conducted indicators are connected to the absorptive capacity’s components (knowledge 

access, anchoring, and diffusion), even only few of them can be adapted and calculated in a small 

country because of the limited data access and the specifics of a small country. Therefore, only certain 

principles (not indicators as such) from this study were applied and some of indicators were adapted 

(derived) for our research in a small country. Similarly, a significant study [5] presented a set of 

indicators (according to the three components) for assessing the absorptive capacity at the national 

level. This study was relevant to our research (some of indicators were adapted—derived), but it was 

not possible to follow it fully because of the level of application and the absence of certain data 

because of some significant aspects missing to reveal about the RIS’s absorptive capacity in a small 
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country. Another unique study conducted by a group of Lithuanian scientists [60] provided a system 

of evaluation criteria for assessment of innovative (absorptive and development) capacities at the 

national and sectorial levels but did not give a particular set of indicators for the assessment. Finally, 

after the identification, derivation and validation process, a set of indicators (the basic list for 

assessment consisted of 52 indicators) for assessing the regional absorptive capacity in the context of 

a small country of Lithuania was created [44], following the analysis of all mentioned studies (links, 

coincidences, similarities), and taking into account both possibilities for adapting (deriving) 

indicators appropriate to the context of Lithuania, and limitations of the statistical regional data in 

databases. All the regional innovation system indicators were presented according to the theoretical 

components of absorptive capacity: knowledge access (c1–c18), anchoring (n1–n25), and diffusion 

(d1–d9). Because of the limited extent of this article, only part of the results is presented. 

3.1.2. The Case of Lithuania 

Lithuania meets the criteria for being a small country (the area covers 65.3 thousand sq. km, the 

population is 2.872 million people, and the GDP was EUR 7.2 billion in 2015 (the last fifth among all 

EU members)). It was added to the list of advanced economies by the International Monetary Fund 

(IMF) only in 2015 [61]. There are ten counties—the country’s territorial sub-national regions—in the 

country and they can be analyzed as NUTSIII regions [49]. In agreement with a number of Lithuanian 

researchers [62,63], a county was considered a regional innovation system (as a region together with 

its links). Due to the research objective and the logic of the case study, one region (from 10 counties) 

was selected as a sample on the basis of success in innovation [30,38]. Twenty-two criteria—reflecting 

geographical, social (demographic), economical, institutional, and infrastructural regional 

characteristics (4, 4, 6, 6, and 2, respectively)—were identified and applied in order to determine the 

region [44]. In accordance with the method of criteria selection, Kaunas region was selected as a 

region that has been successfully conducting innovative activities. 

As it was mentioned above, the authors verified a set of 52 indicators for assessing absorptive 

capacity in a regional innovation system. Over the course of the research (it was conducted first in 

2014 and then again in 2016), the authors sought to include a time span of no less than 10 years (2004–

2013). Unfortunately, it was only possible to obtain some of the statistical data acquired from two 

institutions (Statistics Lithuania and the State Patent Bureau of the Republic of Lithuania). In order to 

give an accurate depiction of the current situation of absorptive capacity, the time span of 2005–2012 

(8 years) was selected for the statistical analysis. 

Moreover, the novelty of this quantitative approach is enhanced by the original (for the first 

time) usage of the multiple criteria SAW method in this particular field. In order to determine the 

trend for the way the absorptive capacity changes in a regional innovation system, the multiple 

criteria SAW (Simple Additive Weighting) method was used initially. This method made it possible 

to analyze and identify the directionality of absorptive capacity in the particular region, selected in 

the sample, as it was similarly done in other research fields [44,64,65]. All means of indicators were 

calculated and converted seven times (data of indicators, matrix of solutions, normalized matrix, 

normalized weighed matrix, modified matrix of solutions, modified normalized matrix, modified 

normalized weighed matrix) to get final results of the SAW method [44]. In summary, this empirical 

research (the analysis of statistical data and the use of the SAW method) allowed researchers to assess 

the actual situation and to identify the trend for absorptive capacity’s development in the particular 

region of Lithuania, and to see the dynamic change of social, economic, and institutional factors. 
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3.2. Qualitative Approach 

The purpose of the qualitative research was to investigate assumptions and barriers for the 

development of absorptive capacity and to give evidences on the quantitative results. This research 

was based on the views of experts representing organizations from Kaunas regional innovation 

systems. 

The method of focused (semi-structured) individual interviews with experts was used for the 

qualitative research. The sample of research was argued by the principles of the Triple Helix model: 

the research included experts representing Kaunas regions’ academy, business and other (science, 

research and business support) organizations (there are only national-level governmental 

institutions; therefore, government was not included in the sample). The identification and sampling 

of institutions and representing experts was based on the method of criteria selection in accordance 

with the Triple Helix model. The criteria for selection of academy organizations: (1) regional location; 

(2) main activity—science and studies; (3) right to provide a doctoral degree; (4) position in the top 

10 of Lithuanian universities rating list. The selected sample encompassed 3 universities: Kaunas 

University of Technology, Vytautas Magnus University, Lithuanian University of Health Sciences. 

The criteria for selection of business organizations: (1) regional location; (2) main activity—industry 

or/and services; (3) innovativeness must be approved by a certain level of recognition (award of 

“Innovation Prize”, “Knowledge Economy Company of the Year”, prize of “Innovation Herald”). 

The selected sample included 2 organizations: “Selteka“ JSC and “Rubedo sistemos“. The criteria for 

selection of business and innovation support organizations: (1) regional location; (2) main activity—

support for business and innovations; (3) diverse range of institutions. The selected sample included 

5 organizations: “KTU Regional Science Park”, “Technopolis”, “Lithuanian Energy Institute”, 

“Kaunas Regional Innovation Centre”, “National Innovation and Entrepreneurship Centre”. All 

responses from experts were encoded (E1–E10) following the principle of confidentiality (research 

ethics) in the sequence which is known just for authors. 

The criteria for selection of experts representing organizations: (1) occupy a position which 

would represent not only personal but also institutional approach; (2) practical experience in the field 

(work for the institution or in the field for at least 5 years); (3) directly encounter with the knowledge 

access, anchoring and diffusion issues and/or activities. All experts had responsible positions in 

organizations (directors, vice-rectors, senior specialist), and were directly involved in activities such 

as the decision-making, mentoring, evaluation, expertise, reporting, maintaining, etc. 

Before the research, three guidelines for questionnaires were prepared for experts from 

universities, business and regional innovation and business support organizations. Guidelines were 

formulated according to three logical incisions: structure, components of absorptive capacity and 

sectorial (specifics of the Triple Helix model components and specialization of activity). Interviews 

were accomplished in March–May of 2014. Primary analysis of the results was made in May–August 

of 2014, secondary analysis in July–November of 2016. 

The identification of various factors (revealed in results of interviews with experts) gave the 

opportunity to assess the institutional environment of the absorptive capacity in an RIS, which is very 

significant for the common assessment. It must be emphasized that the origin of the qualitative 

research had no purpose to generalize for all regions (in all countries) but rather particularize for 

small countries. In the case of this article, due to the specifically of the qualitative research we use 

analytical generalization, because the institutional dimension of absorptive capacity evaluation can 

be applicable to other cases (especially to small countries). Even it can always be subjective; the nature 

of this particular research generalization was limited to the context of a region in a small country. 

4. Results of Absorptive Capacity of Kaunas County (a Smart Region) in Lithuania (a Small 

Country) 

All three components of absorptive capacity (knowledge access, anchoring and diffusion) must 

be strengthened for the development of a region’s innovativeness and smartness. Therefore, results 

of the empirical research are given according to the components. It must be emphasized that the 

influence of external factors (such as economic, social, cultural, political, infrastructural phenomena) 
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are not analyzed; however, it is assumed that the environmental changes could have an indirect 

(positive as well as a negative) impact on the final results of this quantitative research. 

As it was mentioned, innovative individuals (organizations) have to be provided with 

innovative environments. It is very important due to knowledge access. Some indicators present the 

dynamics of the situation in Kaunas region (Figure 2). 

A significant increase of passengers of Kaunas regional airport (2010–2012) is more concerned 

with the increase in international emigration (during the 3-year period, more than 29,000 residents of 

Kaunas region left). The increase of this indicator makes a negative impact on regional 

innovativeness, while growing other three indicators have a positive influence on knowledge access. 

A high, stable trend of the usage of the ICT (Internet and mobile connection) was observed in Kaunas 

region. It presents growing possibilities for regional participants in the RIS to access global 

knowledge. 

 

Figure 2. The dynamics of infrastructural (communication) indicators for knowledge access in Kaunas 

region for 2005–2012. 

During research interviews, experts gave some explanations on the positive change of 

knowledge access: For today the communication is not difficult. And it does not matter where you are (E3). 

The meaning of geographical location becomes not important any more. Moreover, interpersonal 

communication with foreigners or possibilities to participate in international projects (networking) is 

indicated as the most important instruments for increasing the global knowledge access: A lot of things 

depend on interpersonal human contacts (E1). Global knowledge? <…> It comes through communication, 

through projects (E6); How do we get knowledge? International projects <...> and international groups (E4); 

We have international projects where we really solve problems with partners (E2); The source—we work with 

science, <…> with scientists we implement common projects. The particular experience comes from them (E10); 

Scientific journals and participation in scientific conferences are the main sources of knowledge (E8). 

However, experts remind, that innovations are not self-produced phenomena: A modern individual 

thinks that everything will appear quickly, everything is on the Internet—I will just take it and the problem is 

solved… But it is not true. People themselves must understand that it can’t be done “in five minutes”; they do 

not get the knowledge even in a university to create the product quickly (E9). Besides, experts emphasize a 

significant problem of international emigration from the region: Demographics and our globality are 

main challenges (E6); Sometimes we do not have such equipment like stronger western countries do. And we 

have to leave… Not everybody leaves. <…> Those who stay, do not ascend quick (E3). It can become the 

primary reason for the creation of “a vicious circle” of problems: graduates from regional science and 

study institutions leave the region because of the lack of positions (in the business) supply; it is very 

difficult to establish new business because of the lack of specialists who would be able to initiate it; 

weak business has no capacity to invest in scientific research and R&D; ineligible science has less 
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potential for R&D as well as for preparation of new high quality specialists who could be able to offer 

new ideas for business in the future. 

It is highly connected with other indicators (number of various institutions possible to engage 

in innovative activities) of knowledge access in an RIS. It must be emphasized that the concentration 

of institutions in Kaunas region is quite dense (in comparison with other Lithuanian regions). The 

number of universities and colleges in Kaunas region remained stable during the entire period 

(Kaunas region has 5 universities and 6 colleges), though the number of other organizations (service 

enterprises as well as organizations engaged in educational activities and in financial and insurance 

activities) decreased by 6.24 percent in 2012. This change (according to experts’ insights) is mostly 

explained by the higher number of enterprises affected by economic difficulties due to a decrease in 

production demand, a more cautious attitude towards prospects for the Lithuanian economy on the 

part of businesses, and a decrease in society’s confidence in the manufacturing and service sectors.  

So, the question is how high qualified specialists could contribute to the knowledge absorption 

process. First, the critical mass of specialists (graduates from educational institutions) ready for 

innovative activities must be created (Figure 3): It is needed <…> to have the team and human potential 

(E8); The critical mass is needed (E1). It should be mentioned that the number of university graduates 

is declining in contrast to the number of graduates of colleges and vocational schools in Kaunas 

region. This is a new national trend affected by the changing requirements of the labor market, 

national education policy objectives, and the demographical changes of the society. Still, there is a 

large percentage of workers holding a higher education diploma (Bachelor’s, Master’s, or Doctoral 

degree). Businesses and other organizations in Kaunas region should be prepared to employ such 

specialists and even provide them an opportunity to work on R&D activities (it is reflected by the 

indicator of employees involved in R&D); nevertheless, this percentage is quite low even if it was 

growing in 2010–2012: People are the propulsion. Not those programs, not loud slogans, but people having 

the potential, being curious (E4); There must be the translator and the receiver, therefore, there should be more 

receivers (E8); The attitude in Kaunas <…> is more positive in some cases, than in some provincial universities 

(E1). 

 

Figure 3. The dynamics of the social indicators for knowledge anchoring in Kaunas region for 2005–

2012. 

Second, this issue is indisputably connected with the knowledge anchoring process and creation 

of the smart social system: To be able to realize those ideas, the infrastructure is needed (E8) (the connection 

between the smart individuals and their environment was already mentioned in the Section 1). 

Therefore, Kaunas RIS (especially business and science institutions) makes efforts on providing new 

job positions for high quality specialists. First, more positions of interesting job (corresponding to 
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graduates’ qualifications) are tried to be provided: The salary should be competitive for sure. <…> We try 

to create the interest. For those, who look for challenges, <…> non-standard job (E10); Our specialists are 

young. All conditions are created for going “up the career ladder” (E9). We try to organize open competitions. 

<…> It could raise the competition (E6). The job is interesting, it is communication with people. <…> It is 

constantly spinning in the young, changing, creative environment (E5). 

Moreover, participants of Kaunas RIS use even national (political and financial) instruments for 

recovery of already emigrated high qualified specialists: experts evaluate it as an advantage (If you 

would look to the statistics how many have defended Doctoral Dissertations, the majority of them stay in a 

university. <…> It is important to recover. <…> There are few scientists who came back (E8)) as well as useful 

for the education of new generation of specialists (Figure 4). Sometimes, businesses (especially SMEs) 

are not able to help an RIS as a whole (they are more interested in organizational preservation); 

therefore, state and municipal authorities provide support and funding for developing qualified 

human resources in regions. 

 

Figure 4. The dynamics of the socioeconomic indicators of knowledge anchoring in Kaunas region for 

2005–2012. 

There is a very noticeable trend of the decrease in state (national) and municipal (local) 

investments for training specialists in 2008–2012. It is connected with declining budgets’ income (due 

to economic crisis) and more. This corresponds to national-level policy that complies with the 

position of employers: to train less specialists with university education, to pay more attention on 

non-university higher education institutions (colleges and vocational schools) with a greater focus on 

cooperation with the business sector. Therefore, academic institutions started to look for another 

funding: national or even international programs and projects, research services for partners in the 

business and public sectors: We do understand that there is no ordering. <…> If there is not available here, 

then it is needed to look for elsewhere (E7); We try <…> to apply science in studies and practice. <…> Those 

needs arise in close collaboration (E8); We have agreements with sectors, <…> with municipality, <…> with 

separate enterprises (starting with governmental ones, <…> and finishing with small ones, but willing to 

cooperate) (E6). Another important point is that the share of regional R&D expenditures in the 

structure of the regional GDP is quite stable but lower than in 2005. Despite of the clear vision of this 

need, some experts emphasize, that [still businesses do not agree to finance particular scientific units. <…> 

Finally, the business is too weak to finance scientific research (E1); There is no system at our place. <…> 

However, even it is declared <…> (those indicators, strategies), it does not exist (E2). Despite of that, the FDI 

acquisition in Kaunas region has been fostered by efforts of the region’s center, the city of Kaunas; 

these funds were raised by joint venture and foreign capital companies operating in such fields as 

manufacturing, real estate, wholesale and retail trade, financial intermediation activities, etc. This 

occurred because of a stronger market and RIS participants’ intensive activities in looking for 
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international partners and innovative solutions—smart behavior. However, all activities must come 

to some kind of results (outcomes) which could be spread in the RIS and outside. 

Knowledge diffusion process is quite a complex process. Usually it is connected to such difficult 

activities as establishing innovative enterprises, patenting, creation of value added, etc. (Figure 5). 

A smart region (social system) has to create a high concentration of innovative companies in the 

region. The number of innovative companies per 1000 residents in Kaunas region is declining because 

it has been suffering from the loss of a great number of emigrated residents and the economic 

recession. Besides, [start-ups are created. <…> And the situation is getting better. <…> Nevertheless, 

scientists still are unable to evaluate their presented ideas critically, and not all “start-ups” will be successful 

(E1); If only seeking for the profit in any case, that it would be cheaper, faster and the quality is not important, 

then the innovations are in a poor situation (E4). 

The other indicators, i.e., the number of patent applications, patents issued, and registered 

designs, do not exceed 30 in Kaunas region during the entire period analyzed, which means that the 

products developed by its RIS participants were not sufficiently original or the patent was refused 

on account of patenting procedures. Registering intellectual property is a time-consuming, 

demanding effort and an expensive process; therefore, not all inventions or ideas are patented or 

registered. Experts give more evidences on this slow process in Kaunas region: Patenting is a very 

expensive pleasure (E5); Nowadays, they often apply for a patent abroad because of a very simple reason: foreign 

institutions have more money for that and they are more well-known (E1); The biggest problem is the question 

of property: to whom this intellectual property belongs (E4); Not in Lithuania but in the European Union, 

especially in the USA, there are many very abstract patents, <…> and they are very needed to investigate, <…> 

where is our space (E10); When you talk with scientists, they look at a Lithuanian patent very distrustfully 

because nobody will protect it. They look more to the European one (E9). One of the experts gives a different 

attitude on patenting and protection of intellectual property: It is a huge question because Lithuania has 

no common politics, common strategy and regulation on those issues. <…> But if your invention was created 

using money of tax payers (and it does not matter if it’s Lithuanian or European), it should have the really open 

access. I would say just in the case of radical innovations <…> in my opinion, it could be some way of licensing 

(E2). 

 

Figure 5. The dynamics of the institutional and outcomes indicators of knowledge diffusion in Kaunas 

region for 2005–2012. 

However, when analyzing the change of value added indicators in the region, some trends can 

be identified. A sharp decrease of regional value added at production costs was registered in 2008 

(from 2.757,956 m Euros in 2007 to 1.737,898 m Euros in 2008; the decrease was 36.99 percent) (it could 

be linked to the global crisis and its impact on regional capacity). Later (2010–2012), this indicator 

constantly increased (13.9, 24.7 and 29.8 percent respectively). According to the data, a direct 

correlation between individually created and regional value added was observed (the same constant 
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tendency can be noticed starting in 2009). Some experts link the positive change of the situation with 

the specifics of Lithuanian specialists: People are forced to understand that it is needed to invest to the 

renewal (E10). We are hardworking and wishful. <…> If there is a wish, those who work consistently reach 

their results no inferior on the global scale (E3). Majority of leaders whose new generation is coming <…> 

“chew” and introduce those innovations <…> both in organization of management and technologies (E10); The 

only one “natural resource” in Lithuania is the people (E9). 

There are some indicators of regional absorptive capacity increasing, others—declining during 

the analyzed period in 2005–2012. Indicators were expressed in different measurement units (it could 

be measured by units, million Euros, percentage, etc.). However, the multiple criteria SAW method 

enabled the authors to assess the change of the common absorptive capacity situation during the 

period and to identify the worst and the best year for knowledge absorption in Kaunas region. A 

basic and modified list of indicators included, respectively, just indicators with available estimates 

for all the period and all indicators with estimates (available for particular year). The basic and 

modified indicator sums (obtained in normalized weighted matrices of data) (Table 1) made it 

possible to assign a ranking for each year of the period analyzed (Figure 6): the higher value for Sj, 

the better the situation (1 indicates the best situation and 8 the worst). 

Table 1. The results of Kaunas region, obtained by the SAW method. 

Period 2005 2006 2007 2008 2009 2010 2011 2012 

Sum of each year (basic) 0.10952 0.11653 0.12757 0.13657 0.11695 0.11970 0.13373 0.13942 

Basic Sj S1 S2 S3 S4 S5 S6 S7 S8 

Rank 8 7 4 2 6 5 3 1 

Sum of each year (modified) 0.11142 0.12112 0.12831 0.13249 0.11912 0.11197 0.12990 0.14568 

Modified Sj S1 S2 S3 S4 S5 S6 S7 S8 

Rank 8 5 4 2 6 7 3 1 

 

Figure 6. The ranks of Kaunas region, obtained by the Simple Additive Weighting (SAW) method. 

It was observed that the worst state knowledge absorption in Kaunas region occurred during 

2005–2006 and 2008–2009 (irrespective of the type of calculation used). It might be connected with 

the influence of environment and its impact on regional innovative activities (lower development 

level in the region in 2005–2006 and the global economic crisis and its effects after 2008). The year 

2008 was nearly the peak of knowledge absorption before the worldwide economic recession. The 

period of 2011–2012 was a period that showed the consistent recovery of knowledge absorption. That 

gives the evidence, that this region has the internal potential to survive challenges, crises and even to 

recover fast. 

A smart region must have smart people understanding problems and having a vision on how 

they can be solved. The Kaunas regional innovation system acts as a smart region—it is ready for 

challenges and changes, because of its big potential for human resources (Figure 3), quite dense 
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medical sciences, technological sciences, agricultural sciences, social sciences, etc.) forming the 

specialization of regional companies and attractiveness for investments. 

There can be given some insights of experts from Kaunas region on the future possibilities to 

develop the regional smartness and strengthen the regional absorptive capacity. Kaunas region is 

quite strong on human potential: There are excellent specialists, both practitioners and scientists (E8); More 

specialists than elsewhere (E9); Many students graduating. <…> Labor force, the price <…> are more favorable 

(E10). The basis for a smart region, smart people, have already concentrated in Kaunas region. What 

more could be done? The answer is in the enabling of elements of a smart region (community 

(society), economy, and public governance) and their interaction. The strengthening of cross-sectorial 

trust and collaboration is needed despite of slightly different life styles (E5). There should be more 

networking among universities and collaboration with the business sector: More <…> connecting 

institutions (science with business) are needed (E3). There are some threats, if we will not develop or not unite. 

<…> A need for unitization is not a fashion but rather a real demand (E6). Some political decisions on 

economics and real actions are needed as well: Investments and new enterprises are needed. <…> There is 

the lack of favorable policy of banks, <…> no credit lines. <…> There are too little of such measures (E7). The 

smartness requires a clear vision of the country’s orientation and continuing national innovation 

policy: It is good that <…> various measures in Lithuania are exploited (including measures of the EU and the 

Ministry of Economics of the Republic of Lithuania, helping business, start-ups, and small enterprises). It is 

very good that all those measures exist (E10). It is needed to organize more visits and present those production 

enterprises. <…> There will be no too much of promotion of Lithuania, for sure (E9). A very important role of 

government is not to disturb by regulations (E5). The clearly defined long-term strategy and consistent 

implementation of it would be very helpful (E10). All those guidelines should be reflected in Kaunas 

regional strategic documents and plans for the development as well as strategic decisions on solving 

problems with the existing potential of the smart social system in the region. 

5. Conclusions and Discussion 

A smart region is a complex social system uniting participants of an RIS with effective dynamic 

entrepreneurial processes, attaining the developmental goals, critically envisaging features of the 

region and its environment, quickly and inventively reacting and making adequate decisions. A 

smart region begins firstly from individuals ready for innovative activities, decisions, performance, 

willing to learn and develop their competencies and having enough abilities of fast reaction to 

internal and external stimulus. Such individuals can be united by bigger structures (organizations) 

as active and passive actors (promoting the development of individuals as well as creating 

appropriate conditions for their development). Such organizations are linked to each other as units 

of a network where all participants are significant actors of a particular innovation system 

surrounded by other systems (regional, national, transnational). All participants of an RIS play a 

specific role in seeking common goals, maintaining the functioning of the system in a particular 

environment, but at the same time have the freedom in making decisions and creating preconditions 

for their own knowledge absorption. 

Analysis of absorptive capacity in a smart region of a small country requires a non-traditional 

access because of its specifics (institutional, social, cultural, economic, political, infrastructural, etc.). 

There are many research works presenting possible methodological ways to make a quantitative 

and/or qualitative analysis of a particular RIS’s absorptive capacity. However, institutional features 

reflected by the usage of the Triple Helix model require updated and/or adapted methodological 

approaches, explaining specifics of a particular small country, and helping to identify the expression 

of smartness in a particular region. This can be done not only by assessing the common situation of 

all components of absorptive capacity (quantitative approach). All facts and trends should have 

explanations (qualitative approach) coming from the perception of an RIS’s participants as the input 

(beginning) and output (result) source of expression of absorptive capacity. The expression of 

knowledge access, anchoring and diffusion is the main source enabling to evaluate the situation of 

an RIS and to provide guidelines for the regional development. 
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The quantitative analysis of absorptive capacity in Kaunas region as a smart region in a small 

country (Lithuania) showed few tendencies: (1) Access to knowledge has been strengthened by the 

growing inhabitants’ access to the ICT in the region (frequent usage of the ICT meets the requirement 

of a smart society), but still it faces some challenges: decreasing funding of the education system in 

the region (which creates preconditions for the development of smart society) has the negative 

influence on its development level; (2) Knowledge anchoring can be characterized by a dual 

expression—even the region prepares a big number of high qualified specialists (precondition for the 

development of smart economy), it has little opportunities to retain and maintain those specialists in 

the region: only minority of investments are recovered by the returning added value, created in 

regional organizations, especially oriented to R&D activities (statement about the economy still 

developing to smartness); (3) Knowledge diffusion is affected by a small number of innovative 

enterprises directly involved in R&D activities (few possibilities to enable smart society in an 

underdeveloped environment) and sluggish patenting processes (reflects problems of a smart culture 

and economy). Taking into account the common trend of social, economic, infrastructural, and 

institutional indicators, the situation in Kaunas region during an 8-year period (to 2012) became more 

positive (best situation in 2012), what confirms the progress of the RIS’s participants (their efforts and 

willingness to develop). At the same time, it can be assumed about a positive impact and contribution 

of the RIS’s environment. 

To sum up, Kaunas region meets some challenges making influence on the level of absorptive 

capacity. Those challenges can be identified as continuously declining funding for education, a large 

scale emigration, too few employees involved in R&D activities, a low number of intellectual 

property and innovative companies creating more added value in the region. At the same time, 

according to the results of the qualitative research, it can be stated that this region concentrates a huge 

potential of the smart society (highly qualified people willing and understanding the meaning of 

personal and organizational development) and smart business (with leaders and employees involved 

in knowledge absorption processes) with the plan for their development, using advantages of 

networking and collaboration within a regional innovation system and outside. Even the analyzed 

region (Kaunas region) of a small country (Lithuania) is still seeking to develop the regional 

smartness (due to the history of the development, surrounding context, impact of national and even 

transnational policies, etc.), the results of the development of absorptive capacity in a RIS shows the 

positive movement toward this goal. Stories of success encourages for changes within the system. 

Higher level of absorptive capacity encourages the innovativeness and motivates participants of the 

RIS to act with less fair and more trust, to build stronger individual and organizational relations and 

connections leading to a smart social system. 

Therefore, the seeking for common goals of smartness could be encouraged by the active 

participation of all three components: (smart) society with already existing highly qualified and ready 

to develop specialists needed for innovative activities, (smart) business with a changing mindset and 

understanding the meaning of human resources development, inter-organizational trust building, 

meaning of networking and partnership, significant for survival and progress; and (smart) 

government with the clear vision of economically and socially strong and developed regions ready 

to become equal competitors in a global market, with specific tasks for scientific and educational 

institutions leading to better results of knowledge absorption). 

The presented methodological approach to the assessment of the RIS’s absorptive capacity was 

applied for a particular smart region (Kaunas region) in a small country (Lithuania). The biggest 

limitation of this research was the lack of statistical data. Moreover, after 2012 majority of data started 

to be collected presenting the country as a whole, but not its regions separately. This reason can 

restrict future researches. However, the quantitative and qualitative approaches and methods can be 

applicable for the analysis of other regions in small or larger countries. The quantitative instrument 

(the list of indicators) must be reviewed before application to regions in larger countries. Some of 

quantitative indicators can lose the significance or, otherwise, additional indicators can be included 

to the general assessment of absorptive capacity and the expression of its components. However, the 

usage of the multiple criteria SAW method justified expectations of researchers as well as 
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requirements of reliability and trustworthiness; hence, it is recommended to apply for future research 

of regional absorptive capacity (in small as well large countries). Qualitative research instruments 

must be reviewed before each research in a particular region or country, but the semi-structured 

interview is considered to be an appropriate method for the assessment of the factors influencing the 

expression of knowledge access, anchoring and diffusion on individual, organizational and regional 

level. It is a very significant part of the research revealing internal (individual) and environmental 

factors making the influence on the knowledge absorption (identifying factors of culture, reflecting 

smart society, economic and environment peculiarities). 

Author Contributions: R.J. and V.J. conceived the research; V.J., R.J. and D.Š. designed the methodological 

approach; V.J. performed the research and prepared the primary report; V.J., R.J., J.M. and D.Š. contributed to 

theoretical and methodological materials/analysis; V.J. and J.M. analyzed the quantitative and qualitative data; 

V.J., R.J., J.M. and D.Š. wrote the paper; V.J. and J.M. made corrections after reviewing. 

Conflicts of Interest: The authors declare no conflict of interest. 

References 

1. Garau, C. Perspectives on cultural and sustainable rural tourism in a smart region: The case study of 

Marmilla in Sardinia (Italy). Sustainability 2015, 7, 6412–6434. 

2. Sinkienė, J.; Grumadaitė, K. Sumanaus regiono konceptualusis modelis. Public Policy Adm. 2014, 13, 414–

426. 

3. Vanolo, A. Smartmentality: The smart city as disciplinary strategy. Urban Stud. 2013, 51, 883–898. 

4. Sleuwaegen, L.; Boiardi, P. Creativity and regional innovation: Evidence from EU regions. Res. Policy 2014, 

43, 1508–1522. 

5. Mahroum, S.; Alsaleh, Y. Measuring Innovation Efficacy: An Operational Framework for Mapping and Measuring 

Innovation Capacity and Performance of Countries; Faculty & Research Working Paper; INSEAD: Abu Dhabi, 

Iran, 2012. 

6. Commission Regulation (EU) No 868/2014 of 8 August 2014 amending the annexes to Regulation (EC) No 

1059/2003 of the European Parliament and of the Council on the establishment of a common classification 

of territorial units for statistics (NUTS). Off. J. Eur. Union 13.08.2014, 2014, L241/1-L241/54. Available online: 

http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014R 0868&from=EN (accessed on 1 

June 2016). 

7. Hollands, R.G. Will the real smart city please stand up? Intelligent, progressive or entrepreneurial? City 

2008, 12, 303–322. 

8. Chourabi, H.; Nam, T.; Walker, S.; Gil-Garcia, J.R.; Mellouli, S.; Nahon, K.; Pardo, T.A.; Scholl, H.J. 

Understanding smart city initiatives: An integrative framework. In Proceedings of the 45th Annual Hawaii 

International Conference on System Sciences, Maui, HI, USA, 4–7 January 2012; pp. 2289–2297. 

9. Mishra, M.K. Role of Technology in SMART Governance: “Smart City, Safe City”; Krityanand UNESCO club: 

Jamshedpur, India, 2013. Available online http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2310465 

(accessed on 10 October 2016). 

10. Schaffers, H.; Ratti, C.; Komninos, N. Special issue on smart applications for smart cities—New approaches 

to innovation: Guest Editors’ introduction. J. Theor. Appl. Electron. Commer. Res. 2012, 7, II-V, 

doi:10.4067/S0718-18762012000300005. 

11. Giffinger, R.; Gudrun, H. Smart cities ranking: An effective instrument for the positioning of cities? ACE 

Archit. City Environ. 2010, 4, 7–25. 

12. Markkula, M.; Kune, H. Making smart regions smarter: Smart specialization and the role of universities in 

regional innovation ecosystems. Technol. Innov. Manag. Rev. 2015, 5, 7–15. 

13. Jucevicius, R.; Juceviciene, P. Smart social system. In International Practices of Smart Development; Jucevicius, 

R., Bruneckiene, J., von Carlsburg, G.B., Eds.; Peter Lang GmbH, Internationaler Verlag der 

Wissenschaften: Frankfurt, Germany, 2015; pp. 39–56. 

14. Intelligent Community Indicators. Intelligent Community Forum, 2013. Available online 

https://www.intelligentcommunity.org/index.php?src=gendocs&ref=Research_Intelligent_Community_In

dicators&category=Research (accessed on 10 August 2014). 

15. Dixon, S.E.A. Day, M. Leadership, administrative heritage and absorptive capacity. Leadersh. Organ. Dev. J. 

2007, 28, 727–748. 

https://www.peterlang.com/search?f_0=author&q_0=Gerd-Bodo+von+Carlsburg
https://www.intelligentcommunity.org/index.php?src=gendocs&ref=Research_Intelligent_Community_Indicators&category=Research
https://www.intelligentcommunity.org/index.php?src=gendocs&ref=Research_Intelligent_Community_Indicators&category=Research


Systems 2017, 5, 27  17 of 19 

 

16. Narula, R. Innovation System’ Context: Consequences for Economic and Employment Growth; DRUID Working 

Paper No 04-02; Danish Research Unit for Industrial Dynamics: Copenhagen, Denmark, 2004. Available 

online http://www3.druid.dk/wp/20040002.pdf (accessed on 5 September 2013). 

17. Cohen, W.M.; Levinthal, D.A. Absorptive capacity: A new perspective on learning and innovation. Adm. 

Sci. Q. 1990, 35, 128–152. 

18. Daghfous, A. Absorptive capacity and the implementation of knowledge-intensive best practices. SAM 

Adv. Manag. J. 2004, 69, 21–27. 

19. Liao, J.; Welsh, H.; Stoica, M. Organizational absorptive capacity and responsiveness: An empirical 

investigation of growth-oriented SMEs. Entrep. Theory Pract. 2003, 28, 63–85. 

20. Lin, C.; Tan, B.; Chang, S. The critical factors for technology absorptive capacity. Ind. Manag. Data Syst. 

2002, 102, 300–308. 

21. Schmidt, T. Absorptive capacity—One size fits all? A firm‐level analysis of absorptive capacity for different 

kinds of knowledge. Manag. Decis. Econ. 2010, 31, 1–18. 

22. Van den Bosch, F.A. J.; van Wijk, R.A.J.L.; Volberda, H.W. Absorptive Capacity: Antecedents, Models, and 

Outcomes; ERIM Report Series Research in Management, No. ERS-2003-035-STR; Erasmus University 

Rotterdam: Rotterdam, The Nethland, 2003. Available online: http://hdl.handle.net/1765/334 (accessed on 

16 January 2017). 

23. Gray, C. Absorptive capacity, knowledge management and innovation in entrepreneurial small firms. Int. 

J. Entrep. Behav. Res. 2006, 12, 345–360. 

24. Lane, P.J.; Koka, B.R.; Pathak, S. The reification of absorptive capacity: A critical review and rejuvenation 

of the construct. Acad. Manag. Rev. 2006, 31, 833–863. 

25. Pinkse, J.; Kuss, M.J.; Hoffmann, V.H. On the implementation of a global environment strategy: The role of 

absorptive capacity. Int. Bus. Rev. 2010, 19, 160–177. 

26. Todorova, G.; Durisin, B. Absorptive capacity: Valuing a reconceptualization. Acad. Manag. Rev. 2007, 32, 

774–786. 

27. Zahra, S.A.; George, G. Absorptive capacity: A review, re-conceptualization and extension. Acad. Manag. 

Rev. 2002, 27, 185–203. 

28. Jansen, J.J.P.; van den Bosch, F.A.J.; Volberda, H.W. Managing potential and realised absorptive capacity: 

How do organizational antecedents matter? Acad. Manag. J. 2005, 48, 999–1015. 

29. King, A.A.; Lakhani, K.R. The Contingent Effect of Absorptive Capacity: An Open Innovation Analysis; Working 

Paper 11-102; Harvard Business School: Boston, MA, USA, 2011. Available online 

https://www.researchgate.net/profile/Karim_Lakhani/publication/228197608_The_Contingent_Effect_of_

Absorptive_Capacity_An_Open_Innovation_Analysis/links/0912f50d82dcaca5c7000000.pdf (accessed on 

16 January 2017). 

30. Abreu, M.; Grinevich, V.; Kitson, M.; Savona, M. Absorptive Capacity and Regional Patterns of Innovation; 

Department for Innovation, Universities and Skills: London, UK, 2009. 

31. Salojärvi, H.; Sainio, L.M. Applying Absorptive Capacity Construct to Customer-Related Knowledge 

Processing. In Proceedings of the ICEP and eBRF Conference, 2006. Available online 

http://www.ebrc.fi/kuvat/Salojarvi_Sainio_paper.pdf (accessed on 16 January 2017). 

32. Wetter, E.; Delmar, F. Patterns of performance in new firms: The relative effects of potential and realized 

absorptive capacity. Front. Entrep. Res. 2007, 27, 1–14. 

33. Fu, X. Foreign direct investment, absorptive capacity and regional innovation capabilities: Evidence from 

China. Oxf. Dev. Stud. 2008, 36, 89–110. 

34. Mahroum, S.; Huggins, R.; Clayton, N.; Pain, K.; Taylor, P. Innovation by Adoption. Measuring and Mapping 

Absorptive Capacity in UK Nations and Regions; Research Report; NESTA: London, UK, 2008. 

35. Smith, L.H.; Glasson, J. Technological transfer in the perspective of town dimension: The case of oxford 

and oxfordshire in the UK. In Towns in a Rural World; de Noronha Vaz, T., van Leewne, E., Nijkamp, P., 

Eds.; Routledge/Taylor & Francis Group: London, UK; New York, NY, USA, 2016; pp. 175–196. 

36. Autant-Bernard, C.; Fadairo, M.; Massard, N. Knowledge diffusion and innovation policies within the 

European regions: Challenges based on recent empirical evidence. Res. Policy 2013, 42, 196–210. 

37. Moutinho, R.F.F. Absorptive capacity and business model innovation as rapid development strategies for 

regional growth. Investig. Econ. 2016, 75, 157–202. 

38. Uotila, T.; Harmaakorpi, V.; Melkas, H. A method for assessing absorptive capacity of a regional innovation 

system. Fennia 2006, 184, 49–58. 

http://www.sciencedirect.com/science/journal/09695931
http://www.sciencedirect.com/science/journal/09695931/19/2


Systems 2017, 5, 27  18 of 19 

 

39. Halkier, H.; Dahlström, M.; James, L.; Manniche, J.; Olsen, L.S. Knowledge Dynamics, Regional Development 

and Public Policy; Aalborg University: Aalborg, Denmark, 2010. 

40. Vaicekauskienė, V. Sistemų teorijos integravimas į socialinio darbo veiklą. Logos 2009, 58, 195–215. 

41. Etzkowitz, H.; Dzisah, J.; Ranga, M.; Zhou, C. The Triple Helix model of innovation: University-Industry-

Government interaction. Asia Pac. Tech Monit. 2007, 24, 14–23. 

42. Etzkowitz, H.; Leydesdorff, L. The dynamics of innovation: From national systems and “Mode 2” to a 

Triple Helix of University–Industry–Government relations. Res. Policy 2000, 29, 109–123. 

43. Leydesdorff, L. The Triple Helix of University-Industry-Government; University of Amsterdam: Amsterdam, 

The Netherlands, 2012. Available online http://eprints.rclis.org/16559/1 

/The%20Triple%20Helix%20of%20University-Industry-Government%20Relations.Jan12.pdf (accessed on 

10 October 2016). 

44. Juknevičienė, V. Regioninės Inovacijų Sistemos Absorbcinio Gebėjimo Vystymas. Ph.D. Dissertation, 

Kaunas University of Technology, Kaunas, Lithuania, 13 February 2015 

45. Kriaučionienė, M.; Jucevičius, R. Nacionalinės inovacijų sistemos koncepcija. Soc. Sci. 2000, 26, 16–24. 

46. Petraitė, M. Fostering innovation: Matching innovation support services supply and demand at regional 

level. Soc. Sci. 2009, 65, 7–17. 

47. Putkienė, R. Inovacijų Politika Lietuvoje. Dabartis ir Rytdiena. 2008. Available online 

www.tpa.lt/Renginiai/Info_d_pranesimai/2008–12–11/6.ppt (accessed on 5 September 2013). 

48. Castillo, L.L.; Salem, D.S.; Guasch, J.L. Innovative and absorptive capacity of international knowledge. An 

empirical analysis of productivity sources in Latin American countries. In World Bank Policy Research 

Working Paper 5931, The World Bank: Washington, DC, USA, 2012; pp. 1–23. Available online: http://www-

wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2012/01/03/000158349_2012010314050

9/Rendered/PDF/WPS5931.pdf (accessed on 17 March 2012). 

49. Hemert, P.; Iske, P.L. Framing knowledge-based urban development and absorptive capacity of urban 

regions: A case-study of Limburg, The Netherlands. J. Knowl.-Based Dev. 2015, 6, 314–349. 

50. Onyeiwu, S. Does Lack of Innovation and Absorptive Capacity Retard Economic Growth in Africa? Working Paper 

No. 2011/19, 2011; Word Institute of Development Economics Research: Helsinki, Finland, 2011. 

51. Creswell, J.W.; Plano Clark, V.L. Designing and Conducting Mixed Methods Research, 2nd ed.; Sage: Thousand 

Oaks, CA, USA, 2011. 

52. Dhanapati, S. Explanatory sequential mixed method design as the third research community of knowledge 

claim. Am. J. Educ. Res. 2016, 7, 570–577. 

53. Klenke, K. Qualitative Research in the Study of Leadership, 2nd ed.; Emerald Group Publishing Limited: 

Bingley, UK, 2016. 

54. Institut Européen d'Administration des Affaires (INSEAD); World Intellectual Property Organization 

(WIPO). The Global Innovation Index 2012: Stronger Innovation Linkages for Global Growth; Dutta, S., Ed.; WIPO: 

France, Fontainebleau, 2013. Available online http://www.globalinnovationindex.org/userfiles/file/ GII-

2012-Report.pdf (accessed on 10 October 2016). 

55. Main Science and Technology Indicators. OECD Statistics, 2014. Available online 

http://stats.oecd.org/Index.aspx?DataSetCode=GERD_OBJECTIVE_NABS2007# (accessed on 10 October 

2016). 

56. Hollanders, H.; Derbyshire, J.; Lewney, R.; Tijssen, R.; Tarantela, S.; Leon, L.R. Regional Innovation Scoreboard 

2012; Methodology Report; European Commission: Brussels, Belgium, 2012. Available online 

http://ec.europa.eu/enterprise/ policies/innovation/files/ris-2012-methodology-report_en.pdf (accessed on 

10 August 2014). 

57. Innovation Union Scoreboard 2013. European Commission. Available online http://ec.europa.eu/ 

enterprise/policies/innovation/policy/innovation-scoreboard/index_en.htm (accessed on 10 August 2014). 

58. Iszák, K.; Griniene, E. Innovation Policy in 2012—Challenges, Trends and Responses. Produced under the Specific 

Contract for the Integration of the INNO Policy TrendChart with ERAWATCH (2011–2012); European 

Commission: Brussels, Belgium, 2012. Available online http://ec.europa.eu/enterprise/policies/ 

iinnovation/files/ inno-policy-trends_en.pdf (accessed on 10 August 2014). 

59. Kriaučionienė, M. INNO-Policy TrendChart—Policy Trends and Appraisal Reports; Lithuania. European 

Commission: Brussels, Belgium, 2008. Available online: http://www.inovacijos.lt/inopagalba/cms/76lt.pdf 

(accessed on 1 June 2016). 

http://www.tpa.lt/Renginiai/Info_d_pranesimai/2008-12-11/6.ppt
http://pubs.sciepub.com/education/4/7/10/index.html
http://pubs.sciepub.com/education/4/7/10/index.html


Systems 2017, 5, 27  19 of 19 

 

60. Jucevičius, R.; Sutkus, A.; Šajeva, S.; Kleinauskė, K. Inovacijų Sistemos Žinių Absorbcinis Gebėjimas: Sektorinė 

ir Institucinė Perspektyva (ISAG); Final Report; Kaunas University of Technology: Kaunas, Lithuania, 2011. 

61. World Economic Outlook April 2015. Uneven Growth. Short- and Long-Term Factors. International 

Monetary Fund, 2015. Available online http://www.imf.org/external/pubs/ft/weo/2015/01/pdf/text.pdf 

(accessed on 10 October 2016). 

62. Bruneckienė, J.; Kilijonienė, A. Lietuvos regionų konkurencingumo klasterinė analizė (Cluster analysis of 

regional competitiveness in Lithuania). Manag. Theory Stud. Rural Bus. Infrastruct. Dev. 2011, 25, 60–69. 

63. Daugirdas, V.; Mačiulytė, J. Decentralizacija ir teritorinė savivalda Lietuvoje (Decentralisation and 

autonomy for local government authorities in Lithuania). Politologija 2006, 43, 91–110. 

64. Ginevičius, R.; Podvezko, V. Daugiakriterinio vertinimo būdų suderinamumas (The Problem of 

compatibility of various multiple criteria evaluation methods). Verslas Teor. Prakt. Bus. Theory Pract. 2008, 

9, 73–80. 

65. Podvezko, V. The Comparative analysis of MCDA methods SAW and COPRAS. Eng. Econ. 2011, 22, 134–

146. 

©  2017 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access 

article distributed under the terms and conditions of the Creative Commons Attribution 

(CC-BY) license (http://creativecommons.org/licenses/by/4.0/). 

http://www.imf.org/external/pubs/ft/weo/2015/01/pdf/text.pdf

