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Preface 

 

This discussion paper includes the key findings from the following disser-

tation project: 

Determinanten der Anpassungsfähigkeit von Unternehmen:  

Modellentwicklung und empirische Analyse  

auf Basis der Selbstbestimmungstheorie. 

Using a variance-analytical structural equation model based on a sample of 

N = 539 CEOs in Germany, it is shown that the autonomous motivation and 

creativity of CEOs as well as technological progress have a significantly 

positive influence on sensing as a specific dynamic capability. It is also 

shown, that the self-determined motivation of CEOs depends significantly 

positively on the satisfaction of basic psychological needs. In particular, the 

satisfaction of the basic psychological need for autonomy plays an important 

role. 

 

Duisburg, February 16th, 2022 

Dr. Michael Zugcic  Univ.-Prof. Dr. Margret Borchert 
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Abstract 

This article analyzes the importance of executive directors’ autonomous motivation 

and creativity in small and medium-sized enterprises when identifying new market 

opportunities. The article is connected with current research on the dynamic capa-

bilities microfoundation and considers the influences of individual behavior on 

sensing. In the Dynamic Capabilities Approach, sensing represents the organiza-

tional capability to identify new market opportunities. Based on the ability-motiva-

tion-opportunity (AMO) concept, according to which individual behavior results 

from ability, motivation, and situation, a new model was designed to explain sens-

ing. This structural equation model was based on a sample of 539 executive direc-

tors in Germany and showed that the executive directors’ autonomous motivation 

and creativity, as well as technical progress, have a significantly positive influence 

on sensing. By far the strongest influence is the executive directors’ autonomous 

motivation, while the influence of their creativity is less important than originally 

assumed. Apart from technical progress, further aspects of environmental dynamics 

do not indicate any significant influence in the study’s empirical findings. The in-

vestigation model explains almost a quarter of sensing variance. It also demon-

strates that the satisfaction of the executive directors’ basic psychological needs has 

a significantly positive influence on their autonomous motivation. In particular, the 

satisfaction of autonomy plays a crucial role in executive directors’ autonomous 

motivation.  

 

Keywords 

Dynamic capabilities, microfoundation, sensing, executive director, autonomous motiva-

tion, creativity 
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1 Introduction 

Small and medium-sized enterprises are increasingly operating in dynamic envi-

ronments (Efrat et al., 2018: 114). For this reason, questions relating to the organi-

zational ability to identify new market opportunities with the aim of maintaining 

long-term competitiveness are of great importance (Abell, Felin and Foss, 2008: 

498; Adner and Helfat, 2003: 1011; Easterby-Smith, Lyles and Peteraf, 2009: 4; 

Teece and Pisano, 1994: 537). In scientific literature, a branch of research has 

emerged that addresses the microfoundation of this organizational ability, also 

known as sensing. Notably, the literature views the actions and interactions of indi-

viduals as the basis of sensing. In particular, the relevance of the managers at the 

top of enterprises is explicitly emphasized. Their behavior ensures that the organi-

zational abilities necessary for sensing are built, integrated, and reconfigured (Ad-

ner and Helfat, 2003: 1012). However, the main causes of executive directors’ be-

havior are still largely unexplained.  

To close this research gap, the present article ties in with the AMO concept that 

assumes that behavior is determined by personal will, individual ability, and the 

particular situation (Bos-Nehles, Van Riemsdijk and Kees, 2013). The question of 

personal will is a motivational one addressed in a differentiated manner per self-

determination theory (Ryan and Deci, 2000: 74). Concerning executive directors’ 

ability, creativity is a crucial factor, because enterprises can only find new market 

opportunities by creatively linking resources and processes (Fillis and Rentscher, 

2010). Environmental dynamics are emphasized as the relevant situation because it 

can be assumed that more and more market opportunities will open up as environ-

mental volatility intensifies. With the help of the AMO concept, it is then possible 

to answer the following two research questions:  

• What significance does executive directors’ motivation have for enterprise 

sensing? 

• What role do environmental dynamics and executive directors’ creativity 

play in enterprise sensing? 

Answering these research questions first involves examining new findings about 

the key role of executive directors as central operational actors in the sensing de-

velopment context. Second, it highlights, for the first time, the importance of 
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executive directors’ creativity in sensing. Third, the research questions’ answers 

allow the development and empirical testing of a new model in the dynamic capa-

bilities microfoundation, which contributes to further theory building. From a prac-

tical point of view, it is possible to derive strategic statements for the selection of 

executive directors, as well as operational knowledge in relation to the daily work 

environment of executive directors in a dynamic environment.  



 

3 
 

2 Theoretical Foundation 

2.1 AMO Concept 

In this article, the creation of managerial behavior is explained using the AMO con-

cept. The AMO concept consists of the fundamental psychological knowledge that 

ability, motivation, and opportunity determine individuals’ behaviors (Appelbaum 

et al., 2000; Boxall, 2003: 6; Michie and Sheehan, 2005: 464). Thus, with regard to 

behavior-determining factors, the concept is similar to the theory of planned behav-

ior or the concept of performance determinants, which assesses individuals’ ability, 

motivation, and role perception (Ajzen, 1991: 182). In the AMO concept, ability, 

motivation, and opportunity are understood as mutually independent factors analo-

gous to the behavioral determinants in the theory of planned behavior (Strader and 

Hendrickson, 1999: 5).  

2.2 Self-Determination Theory 

Self-determination theory not only provides information about the quality of moti-

vation, but also discusses how motivation arises (Vansteenkiste et al., 2009). Self-

determination theory consequently takes a special perspective on motivation in re-

search. While most theories record motivation’s different strengths, they do not 

conceptualize any motivational orientations or action regulation styles that justify 

qualitative differences in motivation (Vansteenkiste et al., 2009).  

Basic psychological needs are central in self-determination theory. In this theory, 

there are three basic psychological needs in every individual that are considered 

mechanisms of adaptation to the physical and sociocultural environment (Ryan and 

Deci, 2000: 74). Motivation always results from an interaction between a person 

and their environment. However, a distinction must be made between the strength 

and degree of satisfaction of the basic needs. The basic needs’ strength greatly dif-

fers from one individual to another, similar to the physical needs for sleep and food, 

but strength is individually constant and determines the level at which needs are felt 

to be satisfied (Chen et al., 2015: 219). In contrast, the satisfaction of individual 

psychological basic needs is less constant and more dependent on the respective 

environmental influences (Ryan and Deci, 2002). The basic psychological needs’ 

strength has also significantly less influence on motivation than the extent to which 
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the needs are satisfied (Chen et al., 2015: 231; Deci and Ryan, 2014; Hofer and 

Busch, 2011). 

Autonomy is one of the three basic psychological needs. People strive to act inde-

pendently and in coherence with their internalized values (Gagné and Deci, 2005: 

330–333). Another basic psychological need is the pursuit of competence. It is pos-

tulated that people always want to grow personally, so perceived competence leads 

to the further development and differentiation of individual skills, as well as 

knowledge and new focal points of interest, which affect personal development 

(Van den Broeck et al., 2016: 1198). Perceived competence is also discussed in 

connection to self-organization and is considered eminent to strengthening individ-

uals’ lifelong learning. The third basic need is the satisfaction of relatedness. Indi-

viduals strive to maintain the satisfactory social structures in which they find them-

selves and on which they depend, as individuals want to feel accepted. That is the 

reason why people identify themselves with certain activities, values, or goals for 

an action that is appreciated by particular reference persons (Gagné and Deci, 2005: 

334–335).  

The origin of behavior is of great importance. The quality of motivation varies de-

pending on whether behaviors originate from within an individual or are perceived 

to come from outside. Autonomous and controlled motivation represent the bound-

ary points of a continuum that measures the quality of motivation (Deci and Ryan, 

1985). The more individuals’ basic psychological needs are satisfied, the stronger 

the origin of a behavior lies in the individuals themselves, and the higher the auton-

omous motivation (Gagné and Deci, 2005: 336–338). Figure 1 below provides an 

overview of the different types of regulation. 
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Figure 1. The self-determination continuum (authors’ own illustration based on 

Gagné and Deci, 2005) 

2.3 Dynamic Capabilities Approach 

Since the publication of the article Teece, Pisano and Shuen (1997), the dynamic 

capabilities approach has attracted a great deal of attention in scientific discourse 

(Vogel and Güttel, 2013: 431). The original article defines dynamic capabilities as 

“the ability to integrate, build, and reconfigure internal and external competences 

to address rapidly changing environments” (Teece, Pisano and Shuen 1997: 516). 

The dynamic capabilities approach thus addresses the way in which organizational 

competencies are renewed to ensure adaptation to the current environment (Teece, 

Pisano and Shuen, 1997: 515).  

Dynamic capabilities are regarded as organizational meta-capabilities. They are di-

vided into the organizational activities of identifying market opportunities (sens-

ing), seizing market opportunities (seizing), and reconfiguring the resource base 

(reconfiguring). With sensing, market demands and technical developments in the 

environment are scanned and analyzed and conclusions thus drawn. In this context, 

it is important to identify new or changing customer needs, market potentials, and 

relevant technical advances at an early stage (Teece, 2007: 1322). In the case of 

sensing, the focus is therefore primarily the corporate environment, from which im-

portant information is selected, filtered, and fed back to existing knowledge (Teece, 

2007: 1323).  
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To explain how sensing comes about and how it develops, factors are derived on an 

individual level that determine this organizational capability. In this line of thought, 

the executives at the top of enterprises are highlighted as formal and powerful actors 

(Abell, Felin and Foss, 2008; Hambrick and Mason, 1984: 193; Teece, 2007: 2016). 

For instance, they redefine enterprises’ opportunities and growing space or lead 

them to new market positions in the dynamic environment (Castanias and Helfat, 

1991; Kor and Mesko, 2013). Executive directors also identify new trends and op-

portunities and redesign sensing, for example, with innovative ideas for internal 

routines and processes. They ultimately act as central actors for change (Tripsas 

and Gavetti, 2000). Executive directors’ rigid behavior toward innovation on an 

organizational level results in a persistence in old routines and processes (Hambrick 

and Mason, 1984: 193). In the face of increasing environmental change, executive 

directors often then assume the role of entrepreneurs. It is important to generate 

new sales and constantly adapt the business model by identifying new market op-

portunities (Teece, 2016).  
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3 Hypotheses and Research Model 

Due to the high level of complexity involved in sensing and since it is primarily a 

matter of proactively building up new knowledge and combining it creatively (Dane 

and Pratt, 2007: 40; Pandza and Thorpe, 2009: 122–123; Ployhart and Moliterno, 

2011: 143; Teece, 2007: 1323), autonomous motivation is particularly relevant for 

executive directors. This can be explained by autonomous motivation contributing 

to behavior characterized by creativity (Amabile, 1996; Amabile, Hennessey and 

Grossman, 1986; Koestner et al., 1984), curiosity (Oudeyer, Kaplan and Hafner, 

2007: 265), exploration (Deci and Ryan, 2008; Gagné and Deci, 2014), interest 

(Deci and Ryan, 2008), and spontaneity (Müller and Louw, 2004: 170). As a result, 

a greater satisfaction of executive directors’ psychological needs coincides with 

positive effects on autonomous motivation, which leads to increased enterprise 

sensing. 

Satisfying the need for competence leads to autonomous motivation for further de-

velopment and the differentiation of individual skills, as well as knowledge and new 

areas of interest (Ryan and Deci, 2017: 10). Perceived competence then results in 

an autonomously motivated learning behavior (London and Smither, 1999). Espe-

cially in the sensing context, this behavior is particularly important for executive 

directors. It is inherent to sensing opportunities that executive directors give enter-

prises new impulses, which are generated by their learning behavior in managing 

the dynamic environment. Their impulses guide enterprises to create, maintain, and 

reconfigure routines (Antonacopoulou, 1999: 217). The particular importance of 

executive directors’ perceived competence in a dynamic environment can also be 

explained by the fact that especially in these uncertain situations, the perceived feel-

ing of competence leads to autonomous motivation detached from specific opera-

tional requirements. Executive directors, who feel competent in unsafe situations, 

are able to see changes in the environment as a challenge rather than a threat be-

cause they are willing to engage them. From these points, the first hypothesis is: 

H1: The positive influence of executive influence of executive directors’ per-

ceived competence on sensing is fully mediated by their autonomous mo-

tivation. 

The satisfaction of the second basic psychological need, perceived relatedness, is 

important for executive directors, as a climate of connectedness has a positive effect 
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on the internalization of values and behavior (Ryan et al., 2008: 3). This climate 

entails a perceived relatedness with those people at work who interact with the ex-

ecutive directors, such as executive colleagues, employees inside and outside the 

enterprise, and customers. It is assumed that executive directors are more autono-

mously motivated to accept new ideas, developments, trends, and visions if they 

feel connected and close to those who highlight these aspects (Ertürk, 2008: 462). 

Executive directors who perceive a feeling of relatedness in their working relation-

ships have more open and trusting interactions, from which new and complex rou-

tines of sensing emerge (Fainshmidt and Frazier, 2017: 550). The internal interac-

tions with employees and customers, as well as the external interactions with part-

ners in alliances or networks, result in an increased transfer of knowledge and 

knowledge sharing (Argote, 2013: 118; Felin et al., 2012: 1352–1365; Gagné et al., 

2014; Lin, 2007). This knowledge networking serves as a central driver for creative 

ideas and innovations that are relevant to discovering new opportunities in the cor-

porate environment or within the enterprise (Adner and Helfat, 2003: 1021; Paulus, 

2000: 237; Waard, Volberda and Soeters, 2012: 774). This is particularly important 

for sensing because it often generates impulses at the operational level that are ul-

timately picked up by the executive directors (Nonaka, Hirose and Takeda, 2016). 

Hence, the second hypothesis is: 

H2: The positive influence of executive directors’ perceived relatedness on 

sensing in fully mediated by their autonomous motivation.  

The third basic psychological need, perceived autonomy, gives executive directors 

the freedom to make mistakes and take risks. This leads to experiments in enter-

prises that are important for sensing (Foss et al., 2008: 85). In addition, perceived 

autonomy forms a necessary basis for a creative reconfiguration of existing 

knowledge (Verona and Ravasi, 2003: 598). As a result, it can be assumed that 

higher perceived autonomy leads to autonomy-motivated behavior, which leads to 

a greater number of creative ideas (Howell and Boies, 2004; Mumford et al., 2002; 

Wang and Cheng, 2010).  

Executives who feel forced to behave in a certain way because of unexpected com-

petitive requirements experience lower perceived autonomy. This leads to rigidity 

toward organizational changes on an individual level, as perceived forced behavior 

creates a feeling of loss of control and understanding of the work environment 
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(Gagné, Koestener and Zuckerman, 2000: 1843; Mealiea, 1978). With regard to 

running enterprises, this triggers reduced interest in upcoming tasks concerning 

changes in the face of sensing. However, especially with changes, it is eminent that 

individuals go beyond their previous experiences and find different interests. Thus, 

executive directors continuously lead to the identification of new market opportu-

nities. These considerations result in the third hypothesis: 

H3: The positive influence of executive directors’ perceived autonomy on 

sensing is fully mediated by their autonomous motivation. 

Executive directors’ actions and interactions that determine sensing do not only de-

pend on their motivation. According to the AMO concept, executive directors’ abil-

ities also affect their behavior. Regarding the emergence of a managerial behavior 

that reinforces the organizational identification of new market opportunities, crea-

tivity is required as a central skill because creative individuals are better at discov-

ering new opportunities (Shane and Nicolaou, 2015: 407). This is because individ-

uals with creative abilities deliberately go beyond old experiences to achieve new 

and appropriate results (Lumsden, 2010: 153). The impact of creativity is particu-

larly relevant to sensing, as the identification of market opportunities is about gen-

erating completely new knowledge and reconnecting a large number of possibili-

ties, whereby creativity is essential (Dane and Pratt, 2007: 33; Hodgkinson and 

Healey, 2011; Pandza and Thorpe, 2009).  

Executive directors play an important role in sensing because they creatively com-

bine the exclusive knowledge they receive from network relationships, R&D de-

partments, sales managers, and other executive directors. This makes it easier to 

discover opportunities in the external environment and internally improve the iden-

tification of market opportunities through the creative redesign of sensing routines. 

The importance of the creative ability to use exclusive knowledge also exists be-

cause a large part of the information is processed purely intuitively during sensing. 

Executive directors are therefore dependent on their own creative ability (Hodgkin-

son and Healey, 2011). Hence, the fourth hypothesis is: 

H4: The more creative executive directors are, the stronger their enter-

prise’s sensing. 

Based on the AMO concept, in addition to motivational and ability-related require-

ments, situational prerequisites must be considered to explain sensing because 
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people and the environment always interact with one another. Since sensing repre-

sents the ability to continuously adapt organizational processes to the market, it is 

closely related to environmental dynamics (Ambrosini, Bowman and Collier, 2009; 

Eisenhardt and Martin, 2000; O’Reilly and Tushman, 2008). Environmental dy-

namics constantly open up new situations in which new market opportunities can 

be discovered and used (Pavlou and El Sawy, 2011: 250). The role of market and 

technological dynamics in the dynamic capabilities approach is central insofar as it 

continuously leads to a divergence between current and ideal organizational capa-

bilities, which must be adjusted via sensing (Teece, 2007). So, it makes sense to 

identify environmental dynamics as a specifically relevant situation, from which 

another hypothesis is: 

H5: The higher the environmental dynamics, the stronger the enterprise’s 

sensing. 

The number of employees in the enterprise and the gender, age, and number of the 

executive directors are used as control variables in the proposed model (Morales-

Gualdrón and Roig, 2005: 479–487). The number of employees in the enterprise is 

used as a control variable, because sensing largely arises in contact with the envi-

ronment (Nonaka, Hirose and Takeda, 2016). Since this contact in medium-sized 

companies’ operational business can be assumed to be stronger than in small com-

panies due to the higher number of employees, it is possible that sensing in medium-

sized companies is stronger than in small companies. In addition, age is used as a 

control variable, because there is a possibility that older executive directors have 

gained greater experience with change processes, which can have a positive effect 

on sensing. Gender is also included in the model as a control variable, because men 

are on average less risk averse than women (Sapienza, Zingales and Maestrioieri, 

2009). It is assumed that male executive directors lead companies to sensing more 

than women, because identification of new market opportunities go hand in hand 

with changes which are often risky. In addition, it must be analyzed whether several 

executive directors generally better manage sensing than a single executive direc-

tor. Therefore, the number of executive directors is also included as a control vari-

able. Figure 2 below gives an overview of the hypotheses and the control variables. 
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Figure 2. Determinants of sensing (authors’ own illustration) 
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4 Measures 

In this study, the satisfaction of basic psychological needs was measured using the 

Work‐related Basic Need Satisfaction Scale (W-BNS) according to Van den Broeck 

et al. (2010). This measuring instrument represents a scale that was specifically 

developed for the work context. The survey is based on self-assessment. The need 

for competence is measured with four items and the needs for relatedness and au-

tonomy with six. When the scale was validated, the values for internal consistency 

in satisfying the basic needs of competence, autonomy, and relatedness were 0.85, 

0.81, and 0.82, respectively. The smallest value for the total item correlation was 

0.54 (Van den Broeck et al., 2010: 1002), so they were above the required minimum 

of 0.20 (Everitt and Skrodal, 2010: 225).  

In the current study, the Multidimensional Work Motivation Scale (MWMS) was 

used to measure autonomous motivation. The scale is composed of a total of five 

constructs. These consist of amotivation, external regulation, introjected regulation, 

identified regulation, and intrinsic motivation. Except for introjected regulation, 

which is measured by four items, all constructs are measured with three items 

(Gagné et al., 2014: 184). Autonomous motivation is a second-order construct that 

consists of the two dimensions of identified regulation and intrinsic motivation 

(Gagné et al., 2014: 181, 191). The third dimension, autonomous motivation, which 

is mentioned in self-determination theory and referred to as integrated regulation, 

was not used. A number of reasons described by Gagné et al. (2014) can explain 

the lack of this third dimension in this study’s adapted MWM scale. 

Creativity was measured as a person-related ability using Gough’s (1979) CPS 

scale. Thirty different adjectives are listed in the scale, which the subjects define as 

applicable not applicable to themselves. While 18 adjectives indicate creativity if 

they are found to be applicable, 12 adjectives indicate low creativity if found to be 

applicable. Based on this information, an index can be calculated that indicates how 

creative an individual is. If one of the 18 positive items is checked, the index value 

increases by one point. If a negative item is checked, one point is deducted from the 

index value.  

Since sensing explicitly deals with the detection of market and technological 

changes, Wu’s (2010) scale was used to measure environmental dynamics. It 
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consists of four different items that concern market and technology changes. The 

scale was validated with a sample size of N = 253 and showed high internal con-

sistency with a Cronbach’s alpha of 0.75.  

Pavlou and El Sawy’s (2011) scale was used to measure sensing. The scale ad-

dresses the question of whether the likely effects of changes in the business envi-

ronment on customers are periodically reviewed or if the environment is frequently 

scanned to identify new business opportunities. The questions also examine the or-

ganizational capabilities that Teece (2007) worked out for sensing. In another study, 

the scale had a Cronbach’s alpha of 0.867, which suggests its strong internal con-

sistency (Nieves and Haller, 2014: 230).  
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5 Research Design and Data 

The survey took place digitally via an emailed link to an online questionnaire. The 

survey lasted over four months, from November 2018 to April 2019. The link was 

sent to 13,285 companies across Germany. In total, the link to the survey was 

opened 2,036 times, 657 executive directors took part, and 91 of the 657 question-

naires had missing data greater than 5%, which is why they were rejected (Hair et 

al., 2016: 68). Since only small and medium-sized enterprises were examined, a 

further 27 cases were removed. In these cases, more than 500 employees were em-

ployed (IfM Bonn). That way, a sample size of 539 executive directors was 

achieved. Table 1 highlights the composition of the sample. 

Table 1. Descriptive statistics 

 

 

For the empirical analysis, a variance-based structural equation modeling was used 

to carry out calculations based on partial least squares (PLS). PLS modeling is a 

causal analytical method that enables the investigation of complex relationships be-

tween latent constructs that are not directly observable and therefore not directly 

measurable. PLS modeling also permits the simultaneous analysis of dependencies 

between different latent constructs and their measurements (Hair et al., 2014). 
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75 60,0 18,0 1,0 57,0 2,0
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6 Empirical Analysis 

The indicator reliabilities of the latent constructs feature high loadings between 

0.713 and 0.933. Only in the constructs for perceived autonomy and relatedness 

were three items excluded due to insufficient loadings, as well as one item in the 

construct for perceived competence (see Figure 3).  

 

Figure 3. Overall model 
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and 0.893 in all cases. The critical threshold of a Cronbach’s alpha of 0.600 for 
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Table 3). Because the indicator reliability and internal consistency of the environ-

mental dynamics construct were too low, the items were each tested individually. 

Overall, after the extensive reliability tests of the latent endogenous and exogenous 

variables’ measurement models, it can be said that the results indicate a compre-
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facets of the constructs and that the content-semantic area is clearly delimited. 

Therefore, the content validity of the latent variables is assumed. 

Table 2. Composite reliability, Cronbach’s alpha, and average variance extracted 

(AVE) of the latent variables 

 

 

Table 3. Values of the heterotrait-monotrait ratio (HTMT) 

 

 

The structural model demonstrates a meaningful result for sensing, with a coeffi-

cient of determination (R²) of 0.241. In view of the many ideas that arise at the 

operational level of enterprise boundaries and the large number of actors involved 

in sensing in small and medium-sized companies, the explained variance of 24.1% 

is satisfactory. Almost a fifth of the organizational ability to identify new market 

opportunities can be traced back to the executive directors’ anonymous motivation 

and creativity, as well as technical progress. The declared variance in autonomous 

motivation is 25.3%. Per Chin (1998), a weak to medium explanatory contribution 

can be assumed. At this point, however, the contribution must be assessed in the 

selected context. Since there are a large number of potential additional influencing 

factors for autonomous motivation, it can be assumed that even small values of the 

determination coefficient are acceptable (Hunter and Schmidt, 2007: 189–190). 

With an explained variance of 25.3%, roughly a quarter of autonomous motivation 

Composite

Reliabilität

Cronbachs

Alpha

Average Variance 

Extracted

Competence 0,877 0,789 0,703

Relatedness 0,794 0,611 0,563

Autonomy 0,830 0,694 0,619

Autonomous Motivation 0,893 0,858 0,584

Sensing 0,893 0,840 0,676

Competence Relatedness Autonomy
Autonomous

 Motivation
Creativity 

Environmental 

Dynamics
Sensing

Relatedness 0,239 - - - - - -

Autonomy 0,540 0,576 - - - - -

Autonomous

Motivation
0,319 0,467 0,554 - - - -

Creativity 0,314 0,199 0,341 0,205 - - -

Environmental

Dynamics
0,018 0,140 0,025 0,085 0,054 - -

Sensing 0,143 0,294 0,253 0,450 0,240 0,297 -

Gender 0,119 0,157 0,119 0,064 0,175 0,157 0,150
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is explained. With a predictive relevance (Q²) of 0.152 for sensing and 0.131 for 

autonomous motivation, the values are above zero, meaning that the model’s pre-

dictive relevance can be assumed. 

Negative consequences regarding the reliability of the parameter estimation of the 

influencing variables for sensing and autonomous motivation cannot be assumed. 

With values between 1.036 and 1.080, the variance inflation factor (VIF) values of 

sensing’s four explanatory variables are close to the optimal value of 1. The same 

applies to the three autonomous motivation explanatory variables, with values be-

tween 0.171 and 1 (see Table 4). 

Table 4. Variance inflation factor (VIF) values  

 

 

The overall model (see Figure 3) shows that there are not only positive and highly 

significant path coefficients from perceived competence, relatedness, and auton-

omy to autonomous motivation, but that there is also a positive and highly signifi-

cant path coefficient from autonomous motivation to sensing. In addition, the re-

sults from the mediator analysis demonstrate that the specific indirect effects of 

perceived competence, relatedness, and autonomy via autonomous motivation for 

sensing are significantly positive at the 5% level, while the direct influences are not 

significant at the 5% level. As a result, the first three hypotheses can be confirmed, 

so total mediation can be assumed. 

The greatest influence of the three basic psychological needs on autonomous moti-

vation is perceived autonomy, with a path coefficient of 0.335. The same applies to 

effect size (f²), which is also the strongest between perceived autonomy and 

Autonomous

 Motivation
Sensing

Competence 1,192 -

Relatedness 1,171 -

Autonomy 1,354 -

Autonomous Motivation - 1,047

Creativity - 1,080

Environmental Dynamics - 1,036

Gender - 1,065

Variance Inflation Factor 
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autonomous motivation at 0.111 (see Table 5), followed by perceived relatedness 

with a path coefficient of 0.205 and effect size of 0.048.  

Table 5. Effect sizes 

 

 

The influence and effect size of perceived competence are very low, with a path 

coefficient of 0.105 and effect size of 0.012. The path coefficient of autonomous 

motivation on sensing is meaningful, with a value of 0.333. The effect size is 0.139, 

so it is regarded as weak to medium (Chin, 1998).  

Hypothesis four is also confirmed, as the influence of the executive directors’ cre-

ativity on sensing is highly significant. The influence (path coefficient = 0.168) and 

effect size (0.034) are significantly smaller than for autonomous motivation.  

Only one of the four environmental dynamics indicators has a significant path co-

efficient to sensing: technical progress. With a path coefficient of 0.216 at a 1% 

level of significance, the effect of technical progress as a partial aspect of environ-

mental dynamics is meaningful. Its effect size of 0.059 falls in the weak to medium 

range. The fifth hypothesis can thus only be confirmed to a limited extent for the 

partial sensing aspect technical progress.  

The control variable test shows that only executive director gender has a significant 

influence on sensing. Accordingly, enterprises run by male executive directors have 

a higher level of sensing. However, this effect is small, as the path coefficient is 

0.119. The effect size is also low at 0.018. 

The overall view of the results confirms the hypothesized model. The measurement 

models are reliable and valid, the path coefficients are predominantly meaningful 

Autonomous 

Motivation
Sensing

Competence 0,012 -

Relatedness 0,048 -

Autonomy 0,111 -

Autonomous Motivation - 0,139

Creativity - 0,034

Environmental Dynamics - 0,059

Gender - 0,018

Effect Size f²
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and significant, and multicollinearity is excluded. For the given context, the deter-

mination coefficient has a value that enables an acceptable explanation of the vari-

ance. Furthermore, there is predictive relevance. The estimated interdependencies 

are to be considered a reliable approximation of the original data, meaning they can 

undergo causal analysis.  
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7 Discussion 

The results of this empirical analysis show that the satisfaction of the basic psycho-

logical needs of executive directors of small and medium-sized enterprises is a rel-

evant parameter of the sensing microfoundation. The study’s findings confirm the 

assumptions of the dynamic capabilities microfoundation as well. In this same line 

of thought, executive directors are of great importance to the organizational identi-

fication of market opportunities (i.e., sensing). Therefore, they act as central actors 

in change (Adner and Helfat, 2003: 2014). As Helfat and Martin (2014) already 

suspected, conceptually, the results of the structural equation analysis indicate that 

sensing depends to a large extent on executive directors’ personal characteristics. 

These personal characteristics can be derived from the AMO concept (Appelbaum 

et al., 2000; Boxall, 2003; Michie and Sheehan, 2005).  

The findings also support the assumptions of upper echelon theory, according to 

which executive directors’ characteristics are highly relevant to decisions about en-

terprises’ strategic direction (Hambrick and Mason, 1984). In this context, the pre-

sent article underlines that strategic decision making depends less on rational pro-

cesses than on emotional and cognitively unconscious processes (Hodgkinson and 

Healey, 2011). In this way, the empirical study reveals that, for executive directors, 

the satisfaction of basic psychological needs and the creativity that manifests itself 

in their personality traits are important for making strategic sensing decisions.  

Above all, executive director’s perceived autonomy plays a crucial role. When ex-

ecutive directors perceive themselves as autonomous, they more often lead their 

enterprises to increased environment scans or develop further ideas for new services 

or products to generate new market opportunities. Perceived relatedness also trig-

gers significantly higher autonomous motivation, which reinforces sensing. If ex-

ecutive directors feel part of a group and connected to those people with whom they 

interact at work, it will positive affect sensing. Perceived competence has a signif-

icant but rather moderate influence on autonomous motivation that results in in-

creased sensing. The low importance of executive directors’ perceived competence 

possibly results from the fact that executive directors obtain a lot of knowledge and 

competence from employees or external sources due to the complex tasks involved 

in sensing. Perceived managerial competence is, consequently, less relevant 

(Akcigit, Celik and Greenwood, 2016). 
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A significant influence on sensing is also associated with creativity (Hodgkinson 

and Healey, 2011: 1503–1504). Creative executive directors are more encouraged 

to behave in a way that is beneficial to the discovery of new market opportunities 

than less creative executive directors. It is possible for creative executive directors 

to combine existing and new information in a new way. As a result, their enterprises 

are more likely to seek new opportunities in the corporate environment. As assumed 

by Hodgkinson and Healey (2011) and Pandza and Thorpe (2009), executive direc-

tors’ creativity plays an important role in sensing in the dynamic capability ap-

proach. However, it should be noted that the influence and explanatory power of 

executive directors’ creativity on sensing is relatively low. This influence’s strength 

and effect size are also lower than that of autonomous motivation. This tells that 

executive directors’ motivation to discover new market opportunities is more im-

portant than their creative ability. One reason might be that executive directors’ 

creativity is initially beneficial to sensing, but too much creativity is an obstacle. If 

there are too many original and unconventional ideas, it is possible that the sensing 

routines are not even established or that employees’ tolerance for change is over-

worked (Caruth, Middlebrook and Rachel, 1985; Coch and French, 1948). It is also 

possible that creativity is largely procured externally: for example, by employees 

or external enterprises (Akcigit, Celik and Greenwood, 2016). 

Regarding environmental dynamics, only technical progress proved an important 

and significant influencing factor for sensing. Thus, branch-related shorter product 

and service life cycles, difficult prognoses about changing customer demands, and 

unpredictable competitor actions are not predictors of sensing. In the dynamic ca-

pabilities approach, especially with this uncertainty, sensing is considered eminent 

(Winter, 2003), but the present study does not provide any empirical evidence for 

this. It is possible that there is no stronger sensing because when there are very 

uncertain customer demands, the search for new market opportunities is particularly 

difficult and therefore less often the case. In contrast, technical developments and 

the possibility of using them are associated with comparatively less uncertainty. 

Apparently, it is more a question of material changes that are more manageable than 

the complex behavior of customers or competitors (Farmer and Lafond, 2016).  

The only control variable found to be significant is the gender of executive direc-

tors. Notably, it can be assumed that male executive directors are more likely to 
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promote sensing because of their greater willingness to take risks (Sapienza, Zin-

gales and Maestripieri, 2009).  
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8 Limitations 

These results cannot be viewed outside the limitations associated with the study. 

The first limitation in terms of content is that the study addresses the sensing mi-

crofoundation only at the executive director level. However, since executive direc-

tors are responsible for important strategic tasks, especially in small and medium-

sized enterprises, it is plausible to locate the emergence of sensing as an executive 

director task. In this respect, only minor distortions are to be expected, even if or-

ganizational members at the operational level generate a large part of the added 

value and adaptability (Nonaka, Hirose and Takeda, 2016).  

It should also be noted that the results are only applicable to small and medium-

sized companies with up to 500 employees. The results cannot be transferred to 

larger enterprises with more employees, as large enterprises differ structurally 

(Blau, 1970). For large enterprises, it can be assumed that they have planning staff 

and departments that force sensing, so other explanatory models must be developed 

for such enterprises in future studies. A methodological limitation is that the data 

set was generated based on a single data source, meaning possible key informant 

bias must be taken into account (Podsakoff et al., 2003: 879). Still, since especially 

executive directors have the knowledge relevant to the executed study and the sur-

vey questions did not relate to other individuals but either to the executive directors 

themselves or organizational activity, the survey is associated with a rather low risk 

of key informant bias (Homburg et al., 2012).  

Another limitation exists in the study’s cross-sectional design. Essentially, there is 

no evidence of causality (Levin, 2006: 25). However, it should be noted that the 

variables at the executive director level are assumed to be relatively constant, which 

is why a within-subject design with two or more measurement points appears less 

crucial than a cross-sectional study with a between-subject design (Rindfleisch et 

al., 2008). 

One other methodological limitation is associated with variance-based structural 

equation modeling, as it does not provide a global measure of the model’s fit 

(Henseler and Sarstedt, 2013: 566). A key reason for using variance-based struc-

tural equation modeling is that it enables an exploratory approach without having 

to rely on the assumption of multinomial distributed data. As a result, the “true” 
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causal structure of the dynamic capabilities microfoundation is not fully disclosed 

in the early stage of research, though variance-based structural equation modeling 

is a first step toward uncovering it (Hair et al., 2019: 5; Hodgkinson and Healey, 

2011). 
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9 Conclusion and Implications 

Per this study’s first research question, this article demonstrates that executive di-

rectors’ autonomous motivation functions as a total mediator between the satisfac-

tion of basic psychological needs and sensing. The analysis defends that feelings of 

perceived autonomy and relatedness at work are particularly relevant for executive 

directors. Autonomous motivation mediates the relationship between perceived 

competence and sensing at the lowest level. 

Concerning the second research question, there is empirical evidence that executive 

directors’ creativity functions as a determinant of sensing. Furthermore, the study 

tells that technical progress is the second most powerful influencing factor after 

autonomous motivation. Executive directors’ gender is determined as a similarly 

relevant control variable, with male executive directors having a slightly more pos-

itive influence on sensing. Executive directors’ autonomous motivation and crea-

tivity, together with technical progress, explain around a quarter of the variance in 

sensing.  

The present quantitative-empirical contribution strengthens the statements of the 

theory on the dynamic capabilities microfoundation and confirms the central role 

of executive directors as important operational actors in the development of sens-

ing. In particular, the processes of motivational development and executive direc-

tors’ creativity are identified as important for sensing. This is the first time that the 

theoretically assumed relationship between executive directors’ creativity and sens-

ing has been empirically analyzed and confirmed. The results show that executive 

directors’ creativity has a significant influence on sensing, but this influence plays 

a less central role than initially assumed. 

To confirm whether sensing also originates at enterprise boundaries in employees’ 

operational business (Nonaka, Hirose and Takeda, 2016), appropriate research ac-

tivities in the covariance-based structural equation modeling context and multi-

level analyses are recommended for future research. Furthermore, it is essential to 

examine the importance of controlled forms of motivation. On the one hand, there 

are indications that synergetic effects exist between autonomous and controlled 

forms of motivation (Amabile, 1993: 185); on the other hand, the crowding-out 

effect of autonomous motivation can arise from extrinsic incentives under specific 

conditions (Underhill, 2016: 213).  
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In addition to these implications for further research, practical implications can also 

be derived. First, the modified and empirically tested model provides a framework 

with which human resource management concepts can be derived. In this context, 

it is important to consider that both enterprises and executive directors themselves 

can influence the satisfaction of basic psychological needs by changing underlying 

conditions. Second, it helps executive directors in a targeted self-reflection with the 

aim of urging the organizational identification of market opportunities. The self-

reflection of executive directors with the aim of increasing autonomous forms of 

motivation by simultaneously and continuously satisfying their psychological needs 

is especially relevant insofar as executive directors at the top of enterprises often 

have no leadership above them that reinforce autonomous forms of their motivation. 

They represent important actors in enterprises who have to generate a state of au-

tonomous motivation predominantly from themselves.   

To utilize creativity’s potential, it is important that an environment is created that 

encourages creativity in enterprises (Amabile et al., 1996). This is characterized by 

freedom in the decision making process, unexpected affirmations, and a positive 

climate for innovation. In contrast, pressure, supervision, and expected evaluations 

are inhibiting factors (Amabile, 1983: 1996). 
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