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Abstract—Absorptive capacity is mediated through knowledge management capacity on innovation output 

and performance in technology-oriented firms. While prior research has focused on the direct effect of 

absorptive capacity on innovation, our model posits that absorptive capacity is more efficient in promoting 

firms’ innovation provided that it is supported by systematic knowledge management practices. We tested this 

model that included all four components of absorptive capacity using a sample of 127 manufacturing and 

technology firms in Croatia. Structural equation modelling procedures were used to test hypotheses. Our 

findings confirm the significance of the relationship between absorptive capacity and knowledge management 

within firms. Further, we found that firms with higher acquisition and transformation dimensions of 

absorptive capacity can enhance and replenish their knowledge management practices, which in return results 

in higher innovation output. These findings extend previous research by explaining the sometimes-

contradictory findings concerning knowledge management practices, which firms may adopt to enhance their 

absorptive capacity. 

Index Terms—Absorptive capacity, knowledge management, innovation, technology-based firms, SMEs 

 

I. INTRODUCTION 

Innovation has been widely recognised as critical to achieving and maintaining firms’ competitive advantage [1], 

[2], [3]. In a hyper-competitive environment where knowledge and technology are changing drastically [4], [5], a 

significant amount of knowledge resides outside of the traditional boundaries of firms [6]. Absorptive capacity—a 

firm’s capability to validate, acquire, integrate and apply external knowledge—is even more important in keeping 

abreast and making use of external knowledge, especially in SMEs [7]. 

Although previous studies have recognised the usefulness of absorptive capacity in knowledge creation and its 

management [8], the crucial link between absorptive capacity and systematic knowledge management has rarely 

been tested in SMEs. Indeed, some researchers have argued that in SMEs, there is an absence of systematic knowledge 

management [9], [10]. Hence, study aims to answer the following research questions: Do various dimensions of 

absorptive capacity have similar effects on knowledge management in SMEs? Do systematic knowledge management 

practices act as the underlying mechanisms that explain the effect of absorptive capacity on firms' innovation-related 

performance? 

This paper focuses on absorptive capacity to explain the underlying mechanisms of firms’ innovation 

performance and makes three contributions to the existing knowledge base. First, the paper specifies and examines 

the consequence of four constituent dimensions of absorptive capacity, and delineates their pathways to innovation 

by introducing knowledge management as a mediator. Second, the paper builds on the multi-dimensional 

conceptualisation of absorptive capacity as a type of dynamic capability and tests its differential effects on knowledge 

management. Third, the effect of systematic knowledge management on innovation is validated by two measures, 

output quantity and financial performance [11]. 

The remainder of the paper is organized as follows. Section II presents the theoretical background and develops 

hypotheses. Section II presents the research methodology, and Section III presents the results of analyses. In Section 

IV, we discuss the theoretical and managerial implications of our results, and identify limitations and directions for 

future research. Section V presents conclusions. 

II. THEORETICAL BACKGROUND AND HYPOTHESES 
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Cohen and Levinthal [7] introduced the concept of absorptive capacity as the organisational capacity to recognise 

the significance of external knowledge and its utilization to improve the firm’s innovative capabilities. While the 

primary goal of R&D is to generate technical knowledge and innovation, Cohen and Levinthal [12] argue that R&D 

also facilitates the firm to recognise and utilise external industry knowledge. Subsequently, the concept of absorptive 

capacity has been used at different levels of organisational analysis. These include the inter-organisational level (e.g., 

joint ventures) [13], [14], [15]; organisational level [16],  [17], [18], [ 1 9 ] ,  [20]; team absorptive capacity [15], and 

in the technology management arena [21], [22], [23]. 

Cohen and Levinthal’s [7] seminal paper identified that R&D investment has a dual purpose: to produce new 

knowledge; and to allow the firm to search, incorporate and make use of external knowledge. The concept of 

absorptive capacity is especially useful in knowledge intensive industries due to the existence of knowledge spillover 

and difficulties in assimilating it. The absorptive capacity concept advances that “learning is cumulative and the 

learning performance is greatest when the object of learning is related to what is already known” [7, p. 131]. 

In the theoretical development of the concept [24], [25], researchers have reconceptualised absorptive capacity as 

a form of dynamic capability characterized by four distinct dimensions: acquisition, assimilation, transformation, and 

exploitation [26], [27], [28]. The acquisition dimension of absorptive capacity is related to routines for identifying and 

acquiring knowledge that resides outside of the firms’ boundary. The assimilation dimension relates to the routines, 

habits, and processes that allow firms to examine, understand, and make sense of external information; while the 

transformation dimension relates to firms’ capability to develop, refine, combine, and integrate a set of external and 

internal knowledge. Finally, the exploitation dimension is the capability to make use of, apply and implement 

knowledge for customer products and services. Whereas acquisition and assimilation are seen as potential 

absorptive capacity, transformation and exploitation are considered to be realised absorptive capacity [29]. In respect 

to manufacturing processes, Tu et al. [30] found that absorptive capacity had a positive impact on organisations’ ability 

to assimilate innovative manufacturing technology and management practices. 

Despite these theoretical developments, there remain two gaps in the literature on absorptive capacity: the 

differential roles of the four dimensions of absorptive capacity; and the relationship between absorptive capacity and 

systematic knowledge management in SMEs. Although all four aspects of absorptive capacity have been traditionally 

assumed to positively contribute to innovation output, recent research indicates that the mechanisms and routines 

underlying the four dimensions of absorptive capacity might be different [31]. For instance, while coordination 

activities (such as cross-functional interfaces, decision- making involvement, and job rotations) primarily improve a 

unit’s potential absorptive capacity, socialisation capabilities (such as connectedness, network density, socialisation 

tactics) primarily benefit realised capabilities [8]. Additionally, Murovec and Prodan’s [32] study highlights the 

differentiating impact of absorptive capacity according to the innovation orientation (Push or Pull). Recent work [33] 

has also examined the mediating relationships among the four aspects of knowledge absorptive capacity and the 

innovation performance of technology oriented firms. However, previous research has not examined the extent to 

which the effect of absorptive capacity on innovation outcomes depends on knowledge management being 

systematically embedded within the organization’s structure and processes. Systematic knowledge management is the 

integration of knowledge related goals and criteria into organizational strategy as well as operational systems, 

procedures, and practices. Firms with high systematic knowledge management explicitly incorporate knowledge as a 

key component in strategic decision making and resource allocation, assessment of firm performance, management 

information systems, employee incentive and reward systems, and managerial practices. 

The second literature gap concerns the relationship between systematic knowledge management and different 

aspects of innovation outcomes [34]. There has been considerable research establishing the positive relationship 

between absorptive capacity and innovation output such as number of new products launched and financial 

performance exclusive of new product launch [28], [35], [36], [37], [38], and in technology sourcing [39] However, it 

is uncertain whether new product launch necessarily results in better financial performance [28], [40]. 

This study addresses these two gaps in the absorptive capacity literature. Specifically, our research model posits that 

systematic knowledge management is a critical mediator in relationships between various dimensions of absorptive 

capacity and innovation outcomes for SMEs. Theory suggests that firms’ absorptive capacity and innovation capability 

are important factors in achieving competitive advantage [7], [20], [41], [42]. In this section, we first develop 

hypotheses regarding the relationship between each dimension of absorptive capacity and systematic knowledge 

management in SMEs. We then develop hypotheses regarding the mediating effect of systematic knowledge 

management in the absorptive capacity—innovation relationship. The conceptual model for our research hypotheses 

is depicted in Figure 1. 

-------------------------------------  

Insert Figure 1 about here 

------------------------------------- 
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A. Absorptive Capacity and Systematic Knowledge Management 

Acquisition of new externally generated knowledge is essential for the development of knowledge within SMEs 

[43] and critical for operations [44]. Finding and identifying relevant external knowledge is crucial for the development 

of a firm’s knowledge management and enhances organisational learning [45]. We argue that acquisition is a 

‘knowledge-replenishing’ activity in that effective acquisition of knowledge and information will replenish its 

knowledge stock. Research has shown that the appropriate utilization of knowledge from external sources often 

increases a firm’s ability to exploit potential business opportunities [46]. Knowledge is comprised of both tacit and 

explicit knowledge, and the knowledge management process involves transforming tacit knowledge at an individual 

level into explicit knowledge at group and organisational levels, which is turn is internalized by individuals as 

manufactured explicit knowledge [47], [48]. Hence, the broadening of an individual’s knowledge is an experiential 

process that fosters creative thinking and the formation of new knowledge [49]. SMEs that emphasise the acquisition 

dimension of its absorptive capacity have higher levels of individual exposure to new, different and non-routine 

knowledge and information. This enhances the potential that new tacit knowledge will be captured, internalised, and 

used by the organisation. 

Another rationale underlying this positive relationship is acquisition capabilities facilitate the search for different 

knowledge sources and enhance understanding of diverse knowledge encountered. Thus, firms with high acquisition 

capabilities are more able to identify opportunity gaps in markets, determine the direction of future product innovation 

and development in their industry, and select potential ideas to build products and services [50]. As such, acquisition 

capabilities are an important factor in achieving competitive advantage for SMEs. Hence, we propose: 

H1: The acquisition dimension of absorptive capacity is positively related to systematic knowledge management 

in SMEs. 

Assimilation capabilities are the firms’ routines and processes related to matching, interpreting and understanding 

knowledge that is obtained externally [20]. It is argued that indiscriminate incorporation of diverse ideas from 

outside the firm strains SMEs’ systems and individuals, and that knowledge extraction activities may contribute 

negatively to knowledge management practices. Assimilation involves sharing narratives and ‘war stories’ within 

teams and organisations to construct an understanding of often conflicting and confusing ideas. Sharing, matching, 

and interpreting knowledge is most effective in organisations with self-organising teams [47], [51], [52]. However, 

this sharing process involves repeated and time-consuming dialogues among organisational members [53], which 

might strain the managerial attention and knowledge management processes and systems in SMEs. 

For instance, Szulanski [16] found that units in large organisations have difficulties in interpreting and 

understanding new knowledge. This is because the investment of time and e 

ffort needed to assimilate knowledge is ambiguous and lacks supporting evidence. Given these difficulties for units 

in larger organisations, it follows that SMEs might also experience challenges in analysing and interpreting diffuse 

and conflicting knowledge from outside the firm’s boundaries. Thus, we propose: 

H2: The assimilation dimension of absorptive capacity is negatively related to systematic knowledge management 

in SMEs. 

Transformation capability facilitates combining existing knowledge with externally acquired knowledge in firms 

[20]. This is then shared within the firm to replenish the firm’s existing conceptual model. Individuals who directly 

interface with external knowledge engage in dialogues with other members in the organisation so that individuals 

who are not directly involved in acquisition and assimilation are able to understand the perspective of the knowledge 

originators [54] and improve their creative thinking. In the process of juxtaposition and combination, the organisation’s 

members also obtain extra, redundant information, thus enabling the organisation to gain deeper expertise on a topic 

[55], [56], [57]. Foss et al.’s [46] empirical study partially confirmed this argument. They found that cross-functional 

teams, liaison groups, and cross-divisional groups are crucial in juxtaposing and combining different knowledge 

sources, which makes firms more efficient in identifying the opportunities arising from a broad scope of external 

knowledge sources. 

In sum, transformation absorptive capacity serves to integrate new knowledge with existing knowledge generates new 

and deeper insights, and replenishes the firm’s knowledge stocks, thereby enhancing knowledge management 

practices. 

H3: The transformation dimension of absorptive capacity is positively related to systematic knowledge 

management in SMEs. 

Exploitation represents the firm’s capability to integrate knowledge into its existing operations and produce 

operational results [20]. Although the exploitation of knowledge in new products and services might enhance product 

performance [58], exploitation also extracts knowledge from the firm and organisation so may damage the creativity 

of firm’s knowledge management. This complex process involves different individuals, teams and departments, and 
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the time and effort required to manage and routinize some interdependent technologies, routines, and individuals can strain 

a firm’s knowledge management process. Routinisation limits the search for new knowledge outside of prescribed 

paths narrows the scope of information processing thereby decreasing the emergence of creative ideas. Thus, an 

emphasis on exploitation may have a negative effect on the firm’s knowledge management practices. 

H4: The exploitation dimension of absorptive capacity is negatively related to systematic knowledge 

management in SMEs. 

B. Systematic Knowledge Management as Mediator 

Previous research has established that a firm’s knowledge management practices is positively related to the quantity 

and quality of innovation output [36], [59], [60], [61], [62], [63], especially in technology development firms [64]. 

Knowledge management practices refresh the firm’s knowledge base, which can improve the frequency and speed of 

innovation [35], [36], [37], [65], [66]. Knowledge management practices that result in new products that are difficult 

to replicate by competitors can also increase revenues and profits. Since technology personifies knowledge-based 

resources managers must choose whether to obtain this knowledge from internal research and development (R&D) 

operations or through external resources. Absorptive capacity allows firms to manage their external knowledge more 

efficiently, leading to better innovation performance [67]. For example, Fernald et al. [68] found that pharmaceutical 

firms could only make use of knowledge obtained from alliances and acquisitions when they possess a higher level 

of absorptive capacity. Essentially, absorptive capacity leads to better organisational learning, more in-depth technical 

knowledge management, and thus enhances innovation outcomes [69], [70]. 

In sum, we advance that any external knowledge that is obtained through absorptive capacity would not be in full 

effect until it has been integrated into the firm's knowledge processes. Thus, we argue that the effect of absorptive 

capacity (acquisition, assimilation, transformation, and exploitation) on new product introduction and financial 

performance is mediated through knowledge management.  

Hence, we propose the following two sets of hypotheses: 

H5a: Systematic knowledge management mediates the relationship between the acquisition dimension of 

absorptive capacity and innovation output quantity.  

H5b: Systematic knowledge management mediates the relationship between the assimilation dimension of 

absorptive capacity and innovation output quantity.  

H5c: Systematic knowledge management mediates the relationship between the transformation dimension of 

absorptive capacity and innovation output quantity.  

H5d: Systematic knowledge management mediates the relationship between the exploitation dimension of 

absorptive capacity and innovation output quantity.  

H6a: Systematic knowledge management mediates the relationship between the acquisition dimension of 

absorptive capacity and innovation performance. 

H6b: Systematic knowledge management mediates the relationship between the assimilation dimension of 

absorptive capacity and innovation performance. 

H6c: Systematic knowledge management mediates the relationship between the transformation dimension of 

absorptive capacity and innovation performance.  

H6d: Systematic knowledge management mediates the relationship between the exploitation dimension of 

absorptive capacity and innovation performance. 

III. METHODOLOGY 

A. Sample 

The sampling frame for this study was Croatian technology oriented industry firms, which reported innovation 

and research activities. The Croatian Chamber of Economy database was used to identify 600 firms that were SMEs 

(with 10 to 250 employees), and were in manufacturing, engineering, and information and communication 

technology (ICT) sectors (2007 Croatian National classification codes, equivalent to the pan-European NACE 

classification). 

After pretesting the survey questionnaire with 15 randomly selected managers from the sampling frame, the survey 

was conducted in 2016. As in other knowledge management studies (e.g., [8], [33], [57], [63]), data was collected 

through survey questionnaires sent to key informants in firms. The targeted informants were SME owners and senior 

executives because they would possess a high degree of knowledge of their organisations’ innovation activities 

(knowledge creation, knowledge acquisition, R&D, technology processes) as well as financial and functional 

performance. We followed Klassen and Jacobs’ [71] procedure for electronic surveys. Invitations to participate in 
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the survey were sent via email with a link to the web-based survey questionnaire, and two follow-up reminder emails 

were sent. Participants were provided assurances of the confidentiality of their survey responses and anonymity in the 

reporting of study results. A total of 127 surveys were received (21.1% response rate), and after removing 17 

incomplete surveys, the final study sample was 110 firms. The majority (70%) of responding firms were small with 

10-49 employees, with the remainder being medium-size firms with 50-250 employees. Of the 110 respondents, 54% 

were owners, 37% were CEOs or directors, and 9% were in other positions. Measures 

Previous research on absorptive capacity and innovation has emphasized that absorptive capacity is a multi-

dimensional construct [72], and measures for each dimension of absorptive capacity have been developed and validated 

(e.g., [29], [73], [74], [75]). The measures of four separate dimensions of absorptive capacity included 18 items 

validated by [75] and 9 items adapted from [76]: acquisition (9 items), assimilation (6 items), transformation (8 items), 

and exploitation (4 items). Our measure of systematic knowledge management (SKM) consisted of 15 items adapted 

from [75, pp. 227-230]. For both absorptive capacity and systematic knowledge management items, responses were 

on a 7-point Likert scale with 1 = strongly disagree to 7 = strongly agree. The Appendix provides the items for both 

sets of measures. 

An exploratory factor analysis was conducted with items related to absorptive capacity and systematic knowledge 

management. After removing items that had low factor loadings (below 0.40) and cross-loading items, the final CFA 

showed five factors (see Table 1). Four factors related to dimensions of absorptive capacity: acquisition 

(AC_Acquisition; 8 items, Cronbach α = 0.876, AVE = 0.569), assimilation (AC_Assimilation; 6 items, α = 0.944, 

AVE = 0.785), transformation (AC_Transformation; 8 items, α = 0.948, AVE = 0.745), and exploitation 

(AC_Exploitation; 4 items, α = 0.934, AVE = 0.840). The fifth factor related to systematic knowledge management 

(SKM; 15 items, α = 0.970, AVE = 0.704). 

-------------------------------------  

Insert Table 1 about here 

------------------------------------- 

Innovation output quantity was measured by the number of new products introduced in the last five years. Innovation 

performance was measured by the share of revenue and profit that were attributed to the innovative products and 

services. 

Table 2 presents the descriptive statistics for the study variables. There is a high correlation (r = 0.904) between 

the exploitation and transformation dimensions of absorptive capacity. This is similar to Carlile and Rebentisch’s [6] 

finding that effective exploitation of the knowledge is closely related to its transformation. However, following 

Fornell and Larcker’s [77] test for the discriminant validity of these and other study measures, the square root of the 

average variance extracted (AVE) is greater than the correlations between each latent construct. 

-------------------------------------  

Insert Table 2 about here 

------------------------------------- 

C. Model Development 

AMOS structural equation modelling procedures were used to test study hypotheses, per [78], [79]. The analysis 

was conducted in two stages [80]. First, the measurement model with covariance relationships among the first-order 

constructs was assessed for cross loadings (none were found). The first-order SEM model that tested the relationship 

between absorptive capacity dimensions and systematic knowledge management had an acceptable fit. Whereas there 

were significant relationships between AC_Transformation and SKM, and between AC_Exploitation and SKM, there 

were nonsignificant relationships between AC_Acquisition and SKM, and between AC_Assimilation and SKM. 

The next stage tested for direct and indirect relationships between absorptive capacity dimensions and innovation 

(output and performance). The fit of the SEM indirect model with SKM as a mediator (CFI = 0.87, RMSEA = 0.07, 

CMIN = 2.661) was within recommended model fit index cutoffs [79], [81]. As reported in the next section, this 

model showed strong evidence of an indirect influence of SKM on innovation output and performance for different 

dimensions of absorptive capacity. 

IV. FINDINGS 

Figure 2 presents the results of the SEM analysis that includes both direct and indirect effects of absorptive capacity 

on innovation, with systematic knowledge management as a second-order variable. Figure 2 shows that SKM is 

negatively related to innovation output quantity (β = -0.714, p < 0.05) and is positively related to innovation 

performance (β = 10.034, p < 0.05). 

-------------------------------------  

Insert Figure 2 about here 
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------------------------------------- 

H1 proposed that the acquisition dimension of SME’s absorptive capacity is positively related to systematic 

knowledge management. As shown in Figure 2, there was a significant and positive relationship between 

AC_Aquisition and SKM (β = 0.117, p < 0.05). Thus, H1 is supported. 

H2 was supported given that AC_Assimilation was negatively related to SKM (β = -0.171, p < 0.05). H3 was 

supported in that AC_Transformation was positively related to SKM (β = 0.885, p < 0.05). Additionally, H4 was 

supported in that AC_Exploitation was negatively related to SKM (β = -0.416, p < 0.05). 

Table 3 presents the results of the mediation tests of H5 and H6. H5 proposed that systematic knowledge 

management practices mediate the relationship between absorptive capacity and innovation output quantity. As 

proposed, SKM fully mediated the relationships between AC_Assimilation and innovation output quantity (H5b 

supported), and between AC_Transformation and innovation output quantity (H5c supported). SKM also partially 

mediates the relationship between AC_Exploitation and innovation output quantity (partial support for H5d). However, 

H5a was not supported in that SKM did not mediate the relationship between AC_Acquisition and innovative output 

quantity. 

H6 proposed that SKM mediates the relationship between absorptive capacity and innovation performance. As 

proposed, knowledge management practices fully mediated the relationships between AC_Assimilation and 

innovation performance (H6b supported), and between AC_Exploitation and innovation performance (H6d 

supported). However, SKM did not mediate the relationship between AC_Acquisition and innovation performance 

(H6a not supported), or the relationship between AC_Transformation and innovation performance (H6c not 

supported). 

-------------------------------------  

Insert Table 3 about here 

------------------------------------- 

V. DISCUSSION 

This study proposed and tested a conceptual model of the relationship between firms’ absorptive capacity on 

innovation output and performance being mediated through systematic knowledge management practices in SMEs. 

While prior research has focused on the direct effect of absorptive capacity on innovation launch [35]-[38], we argued 

that absorptive capacity would only be effective in promoting innovation within a firm provided that new knowledge 

could be integrated into the systematic knowledge management practices of the firm. Our model was tested by using 

a sample of technology-oriented SMEs in Croatia. 

A. Theoretical Implications 

This study provides insights into the effect of various dimensions of absorptive capacity on innovation output 

and innovation performance. In particular, we found that optimizing the effect of absorptive capacity lies in 

embedding those functions into systematic knowledge management practices within the firms. 

Firms with higher acquisition and transformation dimensions of absorptive capacity can replenish and enhance 

firms’ knowledge management practices [55], [57]. Further, we found that the assimilation and exploitation aspects 

of absorptive capacity of firms are negatively related to knowledge management [16], [53].  

An important finding was that systematic knowledge management is a mediator between absorptive capacity and 

innovation output quantity as well as innovation performance. One interesting finding is that system knowledge 

management is positively related to innovation performance but negatively related to innovation output quantity. i.e., 

high levels of systematic knowledge management results in a fewer number of higher performing innovations. One 

implication is that knowledge management research should include both quantitative and performance innovation 

outcomes [28].  

B. Managerial Implications 

In regards to managerial implications, this investigation revealed potential weak links in SMEs’ knowledge 

management processes for engendering innovation. Because the acquisition of external knowledge is key to the renewal 

and rejuvenation of a firm’s knowledge management practices, particular emphasis should be given to strengthening 

external relationships with industry associations, large enterprises or other organisations. Subsequently, firms should 

recognise that both assimilation and exploitation processes extract knowledge from the individuals and teams 

involved in storing, retrieving and transforming knowledge. To better manage the assimilation and exploitation process 

of knowledge management, firms should invest in coordination systems so that individuals and teams regularly share 

knowledge and insights. Another implication concerns managerial decisions about whether the strategic objective is to 

have a large number of innovations or to focus on a fewer number of more profitable innovations. Our findings indicate 
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that embedding systematic knowledge practices within organizations is associated with the latter strategy which is a 

more effective use of limited resources in SMEs.     

C. Limitations and Future Research 

This study has limitations which indicate opportunities for future research. First, our study relied on senior 

executives’ assessments of their firms’ processes and performance. Although survey data may be subject to perceptual 

biases, we sought to alleviate this concern by using established measures [75], [76]. Even so, one direction for future 

research would be to supplement survey data with objective indicators of systematic knowledge management, 

absorptive capacity, and performance constructs.  

As a cross- sectional study, this limits conclusions about the causality of relationships. Future longitudinal studies 

utilizing both quantitative and qualitative data are needed to delve deeper into the dynamic linkages between 

absorptive capacity, knowledge management processes, and innovation outcomes. Of particular interest is the time lag 

between the four dimensions of absorptive capacity and integration into firms’ knowledge management practices, as 

well as the time lag from new knowledge to innovation success.  

The context for this study was one European country thus future research is needed to examine the generalizability 

of findings to other countries in Europe and globally. Comparative cross-national research is needed to determine the 

extent to which knowledge management and absorptive capacity processes are context specific as well as influenced 

by national institutional frameworks.  

VI. CONCLUSION 

This paper makes three contributions to the research literature on the absorptive capacity of firms [8], [82], [83]. 

First, we emphasise the role of internal practices and procedures in realizing the effect of absorptive capacity. Rather 

than relying on the R&D department of a firm to absorb new knowledge from an external environment, we posit that 

for SMEs to reap the value of external knowledge, systematic knowledge management practices need to be in place 

throughout the company. This was demonstrated by our finding that external new knowledge must be integrated into 

firms’ the existing knowledge management practices in order to yield positive innovation outcomes. 

This study also contributes to understanding the nuanced relationship between absorptive capacity and knowledge 

management by delineating that knowledge acquisition and transformation replenishes the knowledge stock of a firm, 

while assimilation and exploitation processes extract from the knowledge stock. This is in contrast to the theoretical 

differentiation of potential and realised absorptive capacity [20] that emphasises the distinction between valuing 

and acquiring external knowledge versus exploiting external knowledge for product mixes and profits. In the course 

of valuing, acquiring and utilizing knowledge, however, the existing knowledge stock is also affected. Firms need to 

constantly replenish their knowledge management stock by incorporating new and creative information to foster 

innovation. Concurrently, firms need to extract knowledge into routines, products, and services to be effective. 

Third, this study found that the mediating role of systematic knowledge management differs depending on whether 

focusing on innovation output quantity or innovation financial performance as also confirmed in [63]. Specifically, 

knowledge management primarily mediates the relationship between absorptive capacity and innovation output 

quantity. We posit that it might take a substantial amount of time for the new product and service to increase sales and 

profits for the company. 
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APPENDIX 

CONSTRUCT MEASURES 

Absorptive Capacity (sources: 18 items validated by [75]; *9 items adapted from [76]) 

AC_Acquisition (9 items) 

AC1. We frequently scan the environment for new technologies.  

AC2. We thoroughly observe technological trends.  

AC3. We observe in detail external sources of new technologies.  

AC4. We thoroughly collect information from industry.*  

AC5. We have information on the state-of-the-art of external environment.*  

AC6. We frequently acquire technologies from external sources.*  

AC7. We periodically organize focused meetings with external partners to acquire new technologies. 

AC8. Employees regularly approach external institutions to acquire technological knowledge 

AC9. In support of new technology acquisition we approach external networks and/or associations (clusters, 

chambers, associations, consortia, ...)* 

AC_Assimilation (6 items) 

AC10. We often transfer technological knowledge to our firm in response to technology acquisition opportunities. 

AC11. We thoroughly maintain relevant knowledge over time.  

AC12. Employees store technological knowledge for future reference.  

AC13. We communicate relevant knowledge across the units of our firm.  

AC14. We regularly match new technologies with ideas for new products.  

AC15. We quickly recognize the usefulness of new technological knowledge for existing knowledge. 

AC_Transformation (8 items) 

AC16. Knowledge management is functioning well in our company.*  

AC17. When recognizing a business opportunity, we can quickly rely on our existing knowledge. 

AC18. We are proficient in reactivating existing knowledge for new uses.*  

AC19. We quickly analyse and interpret changing market demands for our technologies. 

AC20. In support of new technology implementation and transformation into new products or services we approach 

external networks and/or associations (clusters, chambers, associations, consortia, ...).* 

AC21. We are proficient in transforming technological knowledge into new products. 

AC22. Our employees are capable of sharing their expertise to develop new products.* 

AC23. We regularly apply technologies in new products.  

AC_Exploitation (4 items) 

AC24. New opportunities to serve our customers with existing technologies are quickly understood. 

AC25. We constantly consider how to better exploit technologies.  

AC26. We easily implement technologies in new products.* 

AC27. It is well known who can best exploit new technologies inside our firm.  

Systematic Knowledge Management (15 items adapted from [76]) 

SKM1. In realizing revenues we recognize/rely on the potential of our own knowledge base.  

SKM2. We use knowledge management related activities to create added value for our customers. 

SKM3. We use some financial indicators for knowledge management performance assessment. 

SKM4. We use some non-financial indicators for knowledge management performance assessment. 

SKM5. We have an employee rewarding system that somehow prizes the diffusion of knowledge among employees. 

SKM6. We are focusing our resources towards activities that are undoubtedly increasing our intellectual capital or 

knowledge base level. 

SKM7. Managers in this organization frequently involve employees in important decisions. 

SKM8. We encourage all our staff to collect and report information about what is going on in the external 

organizational environment. 

SKM9. We have systems, procedures or rules for receiving, collating and sharing information from outside the firm. 

SKM10. People are encouraged to interact with the environment, e.g. competitors, customers, technological 

institutes, universities, suppliers or similar. 

SKM11. Our employees are assuming responsibility for their own personal development and learning; they are 

open-minded to learning and are continuously developing and upgrading own knowledge. 

SKM12. Knowledge management is somehow present in the organizational strategies. 
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SKM13. We are articulated and structured in managing our knowledge management activities. 

SKM14. Our knowledge management is implemented through defined procedures. 

SKM15. We support financially or by other means our employees by scholarships, internships, specializations or 

similar. 
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Fig. 2. Complete structural equation model: Direct and indirect effects 
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TABLE 1 

CONFIRMATORY FACTOR ANALYSES: ITEM FACTOR LOADINGS 

 

Absorptive Capacity 
Systematic 

Knowledge 

Management 

AC_ 

Acquisition AC_ Assimilation 

AC_ 

Transformation AC_ Exploitation 

AC1 0.867 AC10 0.853 AC16 0.860 AC24 0.928 SKM1 .841 

AC2 0.777 AC11 0.900 AC17 0.925 AC25 0.954 SKM2 .847 

AC3 0.864 AC12 0.881 AC18 0.842 AC26 0.950 SKM3 .743 

AC4 0.752 AC13 0.912 AC19 0.920 AC27 0.829 SKM4 .844 

AC5 0.674 AC14 0.881 AC20 0.630 
  

SKM5 .829 

AC6 0.838 AC15 0.888 AC21 0.914 
  

SKM6 .843 

AC7 0.688 
  

AC22 0.896 
  

SKM7 .814 

AC9 0.504 
  

AC23 0.880 
  

SKM8 .853 

        SKM9 .811 

        SKM10 .877 

        SKM11 .861 

        SKM12 .890 

        SKM13 .899 

        SKM14 .790 

        SKM15 .835 

Cronbach 

alpha .876  .944  .948  .934  .970 

Average 

variance 

explained 56.9%  78.5%  74.5%  84.0%  70.4% 
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TABLE 2 

DESCRIPTIVE STATISTICS: MEANS, STANDARD DEVIATIONS, AND CORRELATIONS 

  

   

Mean SD 

AVE 

sqrt (1) (2) (3) (4) (5) (6) 

(1) AC_Acquisition 6.35 1.56 0.754 

      

(2) AC_Assimilation 5.80 1.94 0.886 0.598** 
     

(3) AC_Transformation 6.45 1.50 0.863 0.453** 0.760** 
    

(4) AC_Exploitation 6.35 1.53 0.917 0.466** 0.726** 0.904** 
   

(5) Systematic knowledge management 6.09 1.75 0.839 0.461** 0.629** 0.767** 0.774** 
  

(6) Innovation output quantity 5.72 1.90  0.166 0.370** 0.432** 0.477** 0.558** 
 

(7) Innovation performance 5.44 1.98  0.187 0.362** 0.400** 0.420** 0.364** 0.325** 

**p < 0.01 
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TABLE 3 

DIRECT AND INDIRECT EFFECTS 

  

 Direct Model Indirect Model Mediation 

 

Path 

Path 

coefficient Path 

Path 

coefficient 

 

H5a AC_Acquisition –> Innovation output quantity -0.130 AC_Acquisition –> SKM -> Innovation output quantity 0.829 No mediation 

H5b AC_Assimilation –> Innovation output quantity 0.150 AC_Assimilation –> SKM –> Innovation output quantity -1.337*** Full mediation 

H5c AC_Transformation –> Innovation output quantity -0.177 AC_Transformation –> SKM –> Innovation output quantity 6.919*** Full mediation 

H5d AC_Exploitation –> Innovation output quantity 0.964*** AC_Exploitation –> SKM –> Innovation output quantity -3.213*** Partial mediation 

      

H6a AC_Acquisition –> Innovation performance -0.139 AC_Acquisition –> SKM –> Innovation performance -0.477 No mediation 

H6b AC_Assimilation -> Innovation performance 0.367** AC_Assimilation –> SKM -> Innovation performance 0.648 Full mediation 

H6c AC_Transformation -> Innovation performance -0.163 AC_Transformation –> SKM -> Innovation performance 3.125 No mediation 

H6d AC_Exploitation –> Innovation performance 0.905*** AC_Exploitation –> SKM –> Innovation performance -5.911 Full mediation 

Notes: AC = Absorptive capacity, SKM = Systematic knowledge management  

 **p < 0.01; ***p < 0.001 
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