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Abstract 

This study investigates empirically how the interplay of motivation and available opportunities strengthens the link between a 

researcher’s human capital and their personal scientific output. Drawing on recent research in strategic human capital and the abilities-

motivation-opportunity (AMO) framework, we employ a combined quantitative and qualitative approach to uncover the key determinants 

of individual scientific performance. Regression analysis of a dataset of 471 Spanish academic researchers confirms that both motivation 

and opportunities act as moderators in the human capital–performance relationship. Based on the results, this paper identifies crucial 

drivers of scientific productivity and provides actionable insights for research management and policy development. 
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Introduction 

Government funding has traditionally been the main source of university research. However, over the last few decades, 

external funding has increasingly gained importance [1]. Productivity in academia is often associated with competitive 

incentives tied to external funding [2]. Since scientific output affects funding allocation and career progression, understanding 

the factors that drive individual research performance has become a central concern. Previous research has examined variables 

including gender [3], age [4, 5], education [6], and membership in high-performing research groups [7], yielding inconsistent 

results [2].  

To design effective research management policies, it is important to adopt approaches that consider the context in which 

academic performance occurs [8-11]. The abilities-motivation-opportunity (AMO) framework provides a valuable perspective 

by separating the key determinants of performance [12, 13]. According to this framework, performance is shaped not only by 

a researcher’s skills and motivation but also by the opportunities provided through their institution and surrounding 

environment (e.g., sectorial technology centers, business foundations, R&D institutes). While the AMO framework is widely 

applied in organizational research [14-16], its application in education is limited [5, 17, 18], and studies analyzing these factors 

in academic research specifically are almost nonexistent. Some studies suggest that contextual influences play an important 
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role in these relationships [19]. Exploring AMO variables by research field may therefore provide university managers with 

new insights. 

This study advances understanding of what drives individual scientific performance in academia by applying the AMO 

framework. Using a mixed-methods quantitative-qualitative design, we define and analyze a set of AMO components. The 

paper is organized as follows: after this introduction, we review the literature and propose a model linking individual scientific 

performance to the three AMO components, alongside three hypotheses. Next, the methodology used to identify determinants 

of scientific performance is described. Then, the data collection and analysis process is explained, based on 471 Spanish 

researchers, and four regression models are applied to test the hypotheses. Finally, conclusions, limitations, and directions for 

future research are presented. 

Theoretical Framework and Hypotheses 

Considerable research has explored the connection between individual effort and performance outcomes [20]. AMO theory 

posits that discretionary effort depends on the combination of ability, motivation, and the opportunity to contribute [21]. The 

influence of these components on performance has been examined in prior studies [22, 23], but their relevance across different 

organizational contexts still requires further exploration [16, 24].  

In the context of academic research, we analyze how AMO components affect scientific performance and formulate 

hypotheses regarding their interactions. We propose that research ability directly and positively impacts performance, with 

this effect potentially amplified or reduced by motivation and opportunity. Research ability encompasses the knowledge, 

skills, and expertise required for scientific activity; researcher motivation reflects the drive to engage in scientific work; and 

opportunities indicate the institutional and environmental conditions that allow researchers to make decisions influencing 

performance. The following sections review existing findings on these three dimensions in relation to academic researchers. 

Research capacities: Academic human capital lens 

Studies have recognized the primary element of the AMO model as human capital, portrayed as the assortment of knowledge, 

competencies, and capacities (KSA) that equip a person to execute a certain role in a defined environment [12, 25]. Scholarly 

publications have failed to establish agreement on the exact human capital features that empower scholars to engage in 

investigative work [26-28]. 

Scholars commonly categorize knowledge into two forms: implicit and formalized [29]. Implicit knowledge pertains to 

structured understanding connected to processes, protocols, or notions obtained via specialized instruction in postgraduate 

education [30, 31]. This personally held knowledge arises from an unarticulated blend of absorbed conceptual structures, lived 

encounters, viewpoints, gut feelings, and related elements, empowering individuals to comprehend the core of an investigative 

area within a discipline. As a result, it encompasses both the foundational concepts and premises of a domain [32, 33] along 

with the critical specialized components of a focused investigative path [34]. 

Alternatively, earlier research has regarded formalized knowledge as information archived in multiple repositories, like 

textbooks, theses, scholarly periodicals, and data systems, readily obtainable by subsequent investigators [35-37]. In this 

scenario, the knowledge is accurately structured in an organized medium that permits simple sharing among scholarly peers. 

Publications do not provide a distinct separation between investigative competencies and investigative capacities. Various 

researchers have depicted investigative competencies as widespread individual qualities usable in diverse roles, including 

commitment to one's field [38], originality [39], or occupational integrity [40]. Under this perspective, scholarly competencies 

can be regarded as personal strengths associated with performing a solitary function. In comparison, investigative capacities 

include more targeted professional characteristics related to inquiry, such as the potential to detect promising topics [41], the 

potential to share findings [28], or the potential to create propositions and acquire data [39]. Thus, investigative capacities are 

outlined as personal strengths that enhance suitable scholarly productivity. Figure 1 outlines this interpretation of 

investigative capacities. 

 

 
Figure 1. Theoretical research model for researcher abilities 
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Multiple analyses have verified the favorable effect of human capital on results [42-44]. They maintain that the pooled reserve 

of human capital aids in building enduring advantages [45]. From these considerations, human capital is evidently crucial for 

investigative pursuits. Building on this reasoning, we put forward the following proposition about human capital elements in 

academia: 

Hypothesis 1: A researcher’s capacities (in terms of academic human capital) positively and directly influence their personal 

scholarly output. 

Hypothesis 2: Higher levels of a scholar’s drive strengthen the beneficial impact of their competencies (academic human 

capital) on personal scholarly productivity. 

Hypothesis 2a: Greater inward drive in a scholar amplifies the beneficial impact of their competencies (academic human 

capital) on personal scholarly productivity. 

Hypothesis 2b: Greater outward drive in a scholar amplifies the beneficial impact of their competencies (academic human 

capital) on personal scholarly productivity. 

Hypothesis 1a: Theoretical (implicit) knowledge positively and directly influences personal scholarly output. 

Hypothesis 1b: Formalized (explicit) knowledge positively and directly influences personal scholarly output. 

Hypothesis 1c: Investigative competencies positively and directly influence personal scholarly output. 

Hypothesis 1d: Investigative capacities positively and directly influence personal scholarly output. 

This primary positive linkage between human capital and personal investigative results will act as the base for assessing the 

roles of the other two AMO components: motivation and opportunity. These components will be examined as factors that 

moderate the core direct linkage. Their moderating roles will be discussed in the following part. 

Moderating factors: Motivation and opportunity 

A scholar's competencies form an essential prerequisite for performing investigative work. However, another critical 

component is needed: the drive to pursue such endeavors. Motivation serves as the catalyst that mobilizes a scholar's 

competencies [15]. It is characterized as the inclination and level of exertion individuals are prepared to invest in a specific 

pursuit [46]. Personal drive, or its lack, can restrain, boost, or offset a person's expertise and capacities [47]. In academia, this 

element prompts investigators to investigate, comprehend, and advance original concepts within their discipline, thus 

producing novel insights [48].  

Research on drive distinguishes two primary categories: inward (intrinsic) drive and outward (extrinsic) drive [5, 49]. Inward 

drive connects to the degree of engagement and alignment a person feels toward their role. It depends on how much a scholar 

views their investigative tasks as meaningful, engaging, and demanding [50]. Outward drive, conversely, ties to personal goals 

and principles that support the creation of incentive and advancement structures related both to task progression and individual 

recognition [51]. For scholars, relevant mechanisms include career advancement in academia [52], pay raises, or reductions 

in teaching duties tied to scholarly achievements [53].  

In higher education, investigations into the combined impact of inward and outward drive among scholars have yielded mixed 

findings [54, 55]. Certain works, including those by Shmatko and Volkova [56] or Kwiek [7], determined that inward drive 

offers greater benefits than outward drive due to the fulfillment derived from the investigative process itself. Fox [57] observed 

that strong inward drive in scholars can make up for limited outward incentives. As noted by Lovitts [33], investigators granted 

sufficient independence to shape and execute their projects tend to exhibit higher inward drive, stemming from the pleasure 

of pursuing topics that genuinely interest them [58].  

Based on these insights, we anticipate that both inward and outward drive enhance scholars' fulfillment, professional standing, 

and rewards. Overall, we depict scholar drive in Figure 2. 

 

 
Figure 2. Theoretical research model for researcher motivation 

 

Accordingly, we put forward the following hypotheses within this research framework: 

Hypothesis 2: The beneficial impact of a researcher’s abilities (academic human capital) on individual scientific performance 

strengthens as the researcher’s motivation grows. 

Hypothesis 2a: The beneficial impact of a researcher’s abilities (academic human capital) on individual scientific performance 

strengthens as the researcher’s intrinsic motivation grows. 
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Hypothesis 2b: The beneficial impact of a researcher’s abilities (academic human capital) on individual scientific performance 

strengthens as the researcher’s extrinsic motivation grows. 

Prior studies indicate that even when employees possess both the capability and drive to carry out their tasks, performance 

may remain unaffected if the organization fails to supply essential resources [12, 59]. Opportunity refers to the situational 

factors that promote action, including the work setting and organizational support systems [60, 61]. This aspect encompasses 

features that either enable or hinder task completion, such as the specific arrangement of the employee’s surrounding 

environment [62]. The literature distinguishes three primary types of resources for research: financial funding, access to skilled 

personnel, and physical plus digital infrastructure [63-65]. Financial funding, despite varying considerably across disciplines, 

has long been viewed as a core resource for research [66]. Certain investigations suggest that concentrating financial resources 

leads to superior research outcomes [67, 68].  

The literature has additionally examined the role of qualified human resources in research settings. Several scholars argue that 

individual research output depends on the researcher’s career stage [2]. These works indicate that scientific output tends to be 

heavily concentrated among a small group of experienced researchers [7]. However, given that contemporary scientific 

research largely involves teamwork, the availability of skilled personnel seems to hinge on achieving an appropriate balance 

in team structure. While senior researchers typically secure the human and material support required to advance research 

efforts [69, 70], junior researchers contribute by assisting in research tasks, thereby enabling seniors to enhance the team’s 

intellectual capital and generate new knowledge and competencies that boost scientific performance [71]. Moreover, seasoned 

researchers play a vital role in improving the psychosocial environment for doctoral students, thereby raising the rate of 

successful PhD completions and overall group productivity [72-74]. Lastly, senior researchers should ensure that 

administrative and support staff allow academic members to concentrate on research and dedicate more time to it [74-76]. 

Finally, academic research depends on access to physical resources (laboratory space, facilities, and instruments) as well as 

digital resources (databases, scientific software, and statistical tools) [65]. Availability of specialized equipment and scholarly 

materials, among others, promotes scientific productivity [77]. In this regard, research such as that by Käpylä et al. [78] 

highlights the effective management and application of ICT as enhancers of research output, since they provide access to 

essential databases for literature searches. Nevertheless, this contrasts with findings from other works, such as Agasisti et al. 

[64], which found inconsistent effects of infrastructure on research efficiency across departments. 

In summary, we outline the conceptualization of research opportunities in Figure 3.  

 
Figure 3. Theoretical research model for researcher opportunities 

 

The review of publications implies that situational factors moderate the linkage between scholarly competencies (investigator 

capacities) and personal investigative output. Various established models, including the job demands-control framework, have 

noted interactive impacts between capacities and situational dimensions [79]. Thus, our framework posits that situational 

factors are essential to activate investigators' capacities and enhance scholarly output. Accordingly, we advance these 

propositions: 

Hypothesis 3: Greater access to opportunities amplifies the beneficial impact of an investigator’s capacities (scholarly human 

capital) on personal investigative output. 

Hypothesis 3a: Increased monetary support strengthens the beneficial impact of an investigator’s capacities (scholarly human 

capital) on personal investigative output. 

Hypothesis 3b: Greater access to skilled personnel strengthens the beneficial impact of an investigator’s capacities (scholarly 

human capital) on personal investigative output. 

Hypothesis 3c: Greater access to tangible assets strengthens the beneficial impact of an investigator’s capacities (scholarly 

human capital) on personal investigative output. 

Hypothesis 3d: Greater access to virtual assets strengthens the beneficial impact of an investigator’s capacities (scholarly 

human capital) on personal investigative output. 

Figure 4 illustrates the proposed framework derived from the AMO perspective in the scholarly domain. 
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Figure 4. Conceptual framework for scholarly investigator productivity 

Research Approach 

Questionnaire development 

Given the absence of an established measurement instrument in existing publications, we opted to create and verify a 

customized instrument suited to investigative contexts. To achieve this, we employed a qualitative approach relying on 

specialist input and the Delphi technique [80]. This technique provides a structured, repeated process designed to secure 

agreement among specialists. Participants receive feedback on group views to facilitate convergence [80]. Our specialist group 

included lead investigators from the Andalusian Research Plan. Selection prioritized their extensive expertise in directing 

scholarly activities, overseeing projects, and leading teams. To reduce potential bias and personal influence inherent in such 

methods, specialists represented diverse disciplines [81]. The group ultimately comprised 62 lead investigators (20 from arts 

and humanities, 18 from sciences, 8 from health sciences, 6 from law and social sciences, and 10 from engineering and 

architecture). This disciplinary spread indicates that the examined constructs likely mirror those in other Spanish higher 

education institutions, as the Andalusian plan employs evaluation standards identical to those applied nationwide for research 

units. Thus, the chosen specialists share key traits with investigative teams across Spain. 

We posed eight open-ended prompts to the group to build collective agreement. Following three iterative cycles, consensus 

emerged, yielding 36 indicators: 22 targeting competencies (human capital), 6 addressing drive, and 8 covering situational 

support. These formed the basis of a survey featuring 36 statements rated on a 5-point Likert format (1 = strongly disagree, 5 

= strongly agree), plus background items on gender, age, years in academia, recognized research periods (sexenios), position 

level, discipline, and institution. A pilot test with a small investigator group followed to refine wording and structure. 

Throughout the specialist consultations and instrument creation, we actively removed unclear phrasing, ambiguous terms, and 

complicated expressions to limit common method variance (CMV). 

Sample overview 

Information was collected via a web-based questionnaire distributed to scholars at Spanish higher education institutions. Data 

collection occurred between January and October 2017. The instrument was forwarded to research offices at public 

universities for circulation, resulting in 2223 submissions. Given the study's framework and data type, we implemented 

rigorous checks for CMV. Following guidelines from Conway and Lance [82] and Podsakoff et al. [83], our assessments 

indicated no major CMV issue. Harman's single-factor test produced multiple components per AMO element, confirming 

limited impact on results [83]. Additionally, we applied partial correlation adjustments using a marker variable, comparing 

original and adjusted matrices per Lindell and Whitney [84]. Only one significant link lost significance post-adjustment, 

further supporting that CMV posed minimal threat. 

For the analytic sample, we retained only participants providing a name or ORCID identifier and holding stable university 

posts (full professors—“catedráticos”, tenured professors—“titulares de universidad”, and permanent lecturers—“contratados 

doctores”). Identification enabled linking to publication records. To counter possible social desirability effects from self-

identification, these items appeared last in the survey. 

The cleaned dataset included 471 complete cases (21.19% of responses), offering robust measurement of the core constructs. 

Table 1 Displays key sample characteristics. 

 

Table 1. Descriptive statistics (n= 471) 

Variable Descriptive Statistics 

Gender Male: 65% Female: 35% 

Age >65 years: 4.8% 56-65 years: 26.5% 46-55 years: 49.1% 36-45 years: 19% <35 years: 0.8% 
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Length of academic 

career 
>20 years: 67.3% 16-20 years: 17.2% 11-15 years: 10.2% 5-10 years: 4.7% <5 years: 0.6% 

Number of six-year 

periods of research 

positively assessed 

(sexenio) 

6: 3.0% 5: 10.4% 4: 20.3% 3: 22.4% 2: 20.7% 1: 15.8% 0: 7.5% 

Academic rank 
Full Professors (catedráticos): 31.8% Professors (titulares de universidad): 50.5% Associate Professors 

(contratado doctores): 17.6% 

Field of study 
Arts & Humanities: 15.1% Sciences: 37.7% Health Sciences: 8.1% Law & Social Sciences: 23% 

Engineering & Architecture: 16.2% 

University 

University of Oviedo: 9.6% University of Valladolid: 8.5% University Politécnica de Madrid: 7.9% 

University of Las Palmas de Gran Canaria: 7% University of Málaga: 6.8% University Complutense de 

Madrid: 5.3% University of Sevilla: 4.5% University of Alcalá: 3.8% University of Alicante: 3.8% 

University of León: 3.4% University of Zaragoza: 3.4% University of Cantabria: 3% University of 

Barcelona: 2.8% University of Granada: 2.8% University of La Laguna: 2.5% University Politécnica de 

Valencia: 2.5% University of Vigo: 2.3% University Autónoma de Madrid: 2.1% University of Coruña: 

1.9% University of País Vasco: 1.9% University of Valencia: 1.9% University of Vic: 1.7% University 

Politécnica de Cataluña: 1.5% University Autónoma de Barcelona: 1.3% University of Burgos: 1.3% 

University of Córdoba: 1.3% University of Girona: 1.3% University of Almería: 0.6% University 

Politécnica de Cartagena: 0.6% University Rey Juan Carlos: 0.6% University of Salamanca: 0.6% 

University Carlos III: 0.4% University Pompeu Fabra: 0.4% University of Castilla La Mancha: 0.2% 

University IE University: 0.2% University Ramón Llull: 0.2% 

Data Examination 

Factor exploration 

We began with exploratory factor analysis to uncover underlying structures within the three core elements: competencies, 

drive, and situational support. Extraction used principal components, followed by varimax rotation. For each analysis, we 

confirmed suitability via the Kaiser-Meyer-Olkin measure and Bartlett’s test of sphericity. Factor retention followed scree 

plot inspection [85] and eigenvalues exceeding 1 [86]. Poorly loading indicators were removed, prompting re-analysis. 

Scholar Capacities (Scholarly Human Capital) 

 

Table 2. Principal components analysis (varimax rotation) for investigator competencies (scholarly human capital) (n=471) 

Survey Items Factor 5 Factor 4 Factor 3 Factor 2 Factor 1 

I am skilled at presenting and disseminating my research 

results 
    .831 

I can easily build relationships with fellow researchers     .770 

I am capable of coordinating research tasks 

(dissertations, projects, etc.) 
    .739 

I can connect observations to experimental outcomes and 

draw conclusions 
    .703 

I can conduct independent research     .675 

I can adjust to shifts in my research environment     .653 

I can detect potential research topics in my area     .635 

I possess adequate preparation in research methods and 

techniques 
   .732  

I have sufficient theoretical background to perform 

research in my discipline 
   .723  

I am familiar with the key publications in my discipline    .716  

I have the ability to gather and handle information 

required for research 
   .677  

I am an innovative researcher   .797   

I am a proactive researcher   .718   

I am a persistent researcher in facing challenges   .626   

I possess strong observational abilities as a researcher   .522   

I am a methodical and disciplined researcher  .873    

I am a well-organized researcher  .838    

I am a determined and perseverant researcher  .687    

I am a researcher open to receiving criticism .817     

I am capable of self-criticism in my research .729     

I am a researcher who acts altruistically .526     

Eigenvalues 1.091 1.338 1.370 2.251 7.042 

Explained variance 5.19 6.37 6.52 10.72 33.54 

Cronbach’s alpha     .884 
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy: .896 

Bartlett’s Test of Sphericity:  

Approx. Chi-Square: 4010.596 

gl: 210 

Significance: .000 

 

In the primary construct (scholarly human capital), the extraction yielded five components (Table 2). The statement “I am 

proficient in the language typically employed in journals, books, and conferences within my discipline” was dropped due to 

weak factor loading. The initial component comprised seven statements focused on aspects tied to executing investigative 

tasks, including disseminating results, collaborating with peers, and coordinating projects. These features enable scholars to 

advance their inquiries and careers effectively, so it was named “Investigative Capacities”. The next component included four 

statements concerning the scholar’s foundational training, methodological expertise, skill in locating and handling pertinent 

literature, and familiarity with key outlets in the domain; thus, it was termed “Domain Expertise”. The third component 

grouped four statements reflecting the scholar’s innovative mindset and self-initiated approach to inquiry, leading to the label 

“Innovative Initiative”. The fourth component contained three statements addressing persistence, rigor, and systematic 

organization in work habits, named “Investigative Precision”. The final component featured three statements evaluating the 

scholar’s receptiveness to feedback and peer review, labeled “Receptivity to Feedback”. 

Investigator drive 

For the drive construct, two components emerged (Table 3). The statement “I conduct investigations to enhance my personal 

reputation” was excluded owing to inadequate loading. The leading component captured elements linked to external rewards, 

such as career advancement or recognition credits. The following component encompasses rewards derived from the inherent 

fulfillment of investigative work. Accordingly, the former was designated “Outward Drive” and the latter “Inward Drive”. 

 

Table 3. Principal components analysis (varimax rotation) for investigator drive (n= 471) 

Item Component 2 Component 1 

I perform research to earn research evaluation credits  .857 

I perform research to gain monetary incentives  .754 

I perform research to achieve career promotions  .741 

Conducting research is an integral part of my job .871  

I perform research for my personal fulfillment .843  

Eigenvalue 1.372 2.010 

Explained variance 27.44 40.19 

 

Cronbach’s alpha  .617 

 
Kaiser-Meyer-Olkin Measure of .599  

Sampling Adequacy:   

Bartlett’s Test of Sphericity   

Approx. Chi-Square:   417.064 

gl:   10 

Significance:   .000 

Investigator situational support 

The situational support construct retained eight statements distributed across two components (Table 4). The primary 

component covered statements describing access to funding and personnel, whereas the secondary component addressed 

access to informational assets. Hence, the first received the label “Access to Funding and Personnel” and the second “Access 

to Informational Assets”. 

 

Table 4. Principal components analysis (varimax rotation) for investigator situational support (n= 471) 

Item Component 2 Component 1 

I perform research to earn research evaluation credits  .857 

I perform research to gain monetary incentives  .754 

I perform research to achieve career promotions  .741 

Conducting research is an integral part of my job .871  

I perform research for my personal fulfillment .843  

Eigenvalue 1.372 2.010 

Explained variance 27.44 40.19 

   

 

Cronbach’s alpha  .690  
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Kaiser-Meyer-Olkin Measure of .741  

Sampling Adequacy:   

Bartlett’s Test of Sphericity   

Approx. Chi-Square:   176.433 

gl:   28 

Significance:   .000 

 

To further validate the structure, we applied structural equation modeling in EQS [87] to assess nomological validity across 

the AMO constructs. Unidimensionality of each construct was confirmed through single-factor confirmatory analyses, 

evaluating model fit, parameter robustness, and significance. All indicators from the specialist phase and exploratory analysis 

were included, treating AMO elements as reflective higher-order constructs. Table 5 reports fit metrics for the three constructs 

(investigator competencies—scholarly human capital, drive, and situational support). Values aligned with standard thresholds, 

supporting unidimensionality and justifying second-order modeling for each AMO element. 

 

Table 5. Fit indices for unidimensional models of investigator competencies (scholarly human capital), drive, and 

situational support constructs 

Construct AGFI GFI RMSEA IFI CFI BBNNFI 

Academic human capital (Researcher abilities) 0.955 0.964 0.061 0.955 0.955 0.949 

Researcher Motivation 0.991 0.998 0.065 0.976 0.975 0.918 

Researcher Opportunities 0.964 0.982 0.068 0.951 0.949 0.920 
Notes: Bentler-Bonnett Non-Normed Fit Index (BBNNFI); Comparative Fit Index (CFI); Incremental Fit Index (IFI); root mean square error of approximation 

(RMSEA); goodness of fit index (GFI); adjusted goodness of fit index (AGFI). 

Regression examination 

Predictors 

The regression incorporated the five components of investigator competencies (scholarly human capital), the two components 

of drive, and the two components of situational support as predictors. Table 6 maps the alignment between proposed 

hypotheses and extracted components. Drive components matched the conceptual framework, preserving outward and inward 

distinctions. In contrast, competencies and situational support displayed variations. Competencies, originally conceptualized 

under a three-part KSA structure, resolved into five distinct components, with skills separating into innovative initiative, 

investigative precision, and receptivity to feedback, while knowledge consolidated into one component. For situational 

support, funding and personnel access merged into one component, as did physical and digital asset access. 

 

Table 6. Alignment between conceptual constructs and extracted components 

Factorial Analysis Dimensions Theoretical Dimensions 

Explicit Scientific Knowledge Theoretical Knowledge 

Proactive Creativity and Research Accuracy Scientific Skills 

Skill in Accepting Criticism  

Research Abilities Scientific Abilities 

Intrinsic Motivation Intrinsic Motivation 

Extrinsic Motivation Extrinsic Motivation 

Availability of Financial and Qualified Human 

Resources 
Availability of Financial Resources Availability of Qualified Human Resources 

Availability of Physical and Digital Resources 
Availability of Physical Resources Availability of Digital Resources Availability of 

Information Resources 

Outcome measures 

Scholarly output serves as the primary outcome in the framework. Using the investigator’s name or ORCID identifier, we 

retrieved their H-index from the Scopus repository. The H-index [88] is widely applied to gauge investigative influence and 

excellence, as it remains robust against variations in total publication count—unlike impact factor—thus providing a stronger 

gauge of overall scholarly contribution [89]. Given the known limitations of the H-index, particularly skewness in its 

distribution [90], we employed data envelopment analysis (DEA) to establish an efficiency benchmark anchored on the H-

index. DEA, a non-parametric optimization method, evaluates multiple inputs and outputs for each case relative to top-

performing peers [91, 92]. Efficiency scores reflect the proportional gap from the optimal benchmark [93, 94]. The benchmark 

emerges from peak output levels achieved by the most productive cases [95]. Here, we derived this metric by normalizing the 

H-index against years of active scholarly engagement. This approach enables fair cross-comparison across career stages, 

outperforming raw metrics like the plain H-index or simple publication volume. Consequently, the DEA-derived score proves 

superior as the outcome measure. 
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Covariates: 

Consistent with prior investigations, we included years in academia as a covariate to mitigate potential omitted variable effects 

in the estimations [96, 97].  

Findings 

To evaluate the propositions, we estimated four regression specifications using SPSS (version 21). Table 7 displays pairwise 

correlations and summary statistics for all included constructs. Table 8 reports the estimation outcomes. Specifications 1 and 

2 assess the covariate and direct impact of scholarly human capital on personal investigative productivity. The direct 

associations in Specification 2 reveal that human capital exerts a favorable and robust influence on investigative productivity. 

Specifically, investigative capacities (p < 0.01) and domain expertise (p < 0.05) demonstrate positive effects. In contrast, 

investigative precision (p > 0.10) and receptivity to feedback (p > 0.10) show no direct influence. Notably, innovative initiative 

exhibits a marginally negative association (p < 0.10). These patterns support Hypotheses 1a, 1b, and 1d while refuting 

Hypothesis 1c. 

Specifications 3 and 4 introduce interaction terms for the proposed moderators: drive (Specification 3) and situational support 

(Specification 4). Results from Specification 3 indicate that outward drive strengthens the associations of investigative 

capacities (p < 0.01) and domain expertise (p < 0.01) with productivity. Inward drive, however, weakens the link for 

investigative capacities (p < 0.05). Conversely, inward drive enhances ties for innovative initiative (p < 0.01), investigative 

precision (p < 0.01), and receptivity to feedback (p < 0.01). A substantial R² increment (0.411) upon adding interactions 

confirms moderation (see Specification 3). Thus, Hypotheses 2a and 2b receive partial support. Aligning with H3, situational 

support moderates the connection between scholarly human capital (investigator capacities) and productivity. Access to 

funding and personnel amplifies effects for investigative capacities (p < 0.01), domain expertise (p < 0.01), and investigative 

precision (p < 0.10). Access to informational assets strengthens links only for investigative capacities (p < 0.01) and receptivity 

to feedback (p < 0.01). An R² increase (0.108) after interactions validates moderation (see Specification 4). Overall, these 

patterns offer partial validation for Hypotheses 3a, 3b, 3c, and 3d. 

 

Table 7. Summary statistics and pairwise correlations 
 Variable DT M 11 10 9 8 7 6 5 4 3 2 1 

1 

Capability in 

conducting 

research 

1 0           1 

2 

Depth of 

scientific 

expertise 

1 0          1 .000 

3 

Initiative in 

creative 

thinking 

0       1 .000 .000  1  

4 

Precision in 

research 

outcomes 

0      1 .000 .000 .000  1  

5 

Ability to 

handle 

constructive 

feedback 

0     1 .000 .000 .000 .000  1  

6 

External 

motivational 

factors 

0     1 -.006 .064 -.054 -.019 -.005 1  

7 

Internal drive 

and 

motivation 

1 0     1 .000 -.066 -.039 .340** .225** .314** 

8 

Access to 

personnel 

and funding 

resources 

0   1 .090 .037 .011 -.075 .000 .040 .044 1  

9 

Access to 

informational 

and data 

resources 

0  1 .000 .027 .072 .086 .045 .120* .036 -.025 1  

10 

Data 

Envelopment 

Analysis 

(DEA) score 

.139 .420  1 .121* .223** .069 -.077 -.018 .001 -.069 .101* .299** 
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11 

Years in 

academic 

career 

.900 4.459 1 .125* .071 -.027 .017 
-

.131** 
.013 .082 .032 .133** .098* 

 

Table 8. Outcomes from linear regression estimations 

Variables Model 1 Model 2 Model 3 Model 4 

Constant 
.337** 

(.034) 
.358** (.034) .387** (.026) .353** (.029) 

Years in academic career .015* (.007) .011 (.007) .004 (.006) .011+ (.007) 

Capability in conducting research  .052** (.005) .059** (.005) .052** (.005) 

Depth of scientific expertise  .019* (.008) .014* (.007) .018* (.007) 

Initiative in creative thinking  -.013+ (.007) .002 (.005) -.016* (.007) 

Precision in research outcomes  .001 (.008) .001 (.005) .000 (.007) 

Ability to handle constructive feedback  -.003 (.009) .001 (.004) -.007 (.009) 

External motivation × Capability in conducting research   .034** (.005)  

External motivation × Depth of scientific expertise   .048** (.009)  

External motivation × Initiative in creative thinking   -.001 (.005)  

External motivation × Precision in research outcomes   -.001 (.005)  

External motivation × Ability to handle constructive feedback   .005 (.006)  

Internal drive × Capability in conducting research   -.009* (.004)  

Internal drive × Depth of scientific expertise   -.003 (.004)  

Internal drive × Initiative in creative thinking   .045** (.004)  

Internal drive × Precision in research outcomes   .037** (.004)  

Internal drive × Ability to handle constructive feedback   .043** (.004)  

Access to personnel and funding × Capability in conducting 

research 
   .048** (.007) 

Access to personnel and funding × Depth of scientific expertise    .036** (.009) 

Access to personnel and funding × Initiative in creative thinking    .000 (.008) 

Access to personnel and funding × Precision in research outcomes    .014+ (.008) 

Access to personnel and funding × Ability to handle constructive 

feedback 
   .011 (.007) 

Access to informational resources × Capability in conducting 

research 
   .027** (.008) 

Access to informational resources × Depth of scientific expertise    .003 (.007) 

Access to informational resources × Initiative in creative thinking    -.008 (.006) 

Access to informational resources × Precision in research outcomes    .010 (.006) 

Access to informational resources × Ability to handle constructive 

feedback 
   .022** (.007) 

Model F 4.222* 27.261** 48.202** 11.356** 

Model R² .015 .183 .594 .291 

Increase in R² - .168 .411 .108 

Discussion 

Prior publications emphasize that scholarly human capital exerts a favorable and robust impact on personal productivity. 

Investigations like McNie et al. [27] stress the need for both technical competencies and interpersonal traits to drive 

investigative success. Technical competencies encompass capacities for generating propositions, designing protocols, 

conducting studies, and disseminating findings. Interpersonal traits, meanwhile, involve behavioral and relational aspects 

among scholars. Accordingly, we classify investigative capacities and domain expertise as technical competencies, while 

categorizing innovative initiative, investigative precision, and receptivity to feedback as interpersonal traits. Indeed, our 

evidence highlights domain expertise and investigative capacities as core elements of scholarly human capital, aligning with 

insights from Bozeman et al. [32] and Durette et al. [26]. Moreover, our estimations reveal no direct influence from 

investigative precision or receptivity to feedback on personal investigative productivity. Surprisingly, innovative initiative 

displays a weakly negative linkage with productivity. These patterns deviate partly from expectations, as conceptual 

frameworks predict uniform positive contributions from all human capital elements. A potential interpretation is that highly 

original ideas may face barriers to journal acceptance, thus reducing measurable output. This linkage warrants additional 

scrutiny to verify its presence and strength. 

Likewise, incorporating investigator drive and situational support as interaction factors markedly enhances model fit. The 

evidence reveals substantially stronger moderation from drive compared to situational support (R² = 0.411 versus R² = 0.108). 
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Regarding drive, personal investigative productivity arises from the interplay between inward/outward drive and 

competencies (scholarly human capital), consistent with works like Janger and Nowotny [55]. Patterns suggest outward drive 

bolsters technical competencies (investigative capacities and domain expertise), whereas inward drive amplifies interpersonal 

traits (innovative initiative, investigative precision, and receptivity to feedback). Notably, better employment terms and 

monetary incentives tied to outward drive heighten the influence of investigative capacities and domain expertise on 

productivity. In contrast, inward drive reinforces the role of interpersonal traits in driving output. Yet, inward drive dampens 

the connection for investigative capacities. This may stem from our focus on stably employed scholars, who already possess 

solid capacities and gain less from added inward drive for core tasks. Further exploration is required to substantiate this. 

Overall, evidence confirms that scholars exhibit drive patterns comparable to workers in other sectors. 

Concerning situational support, our patterns align with contributions from Van der Weijden et al. [98] and Sutherland [99]. 

Predictably, institutional provision of funding and personnel strengthens ties between investigator competencies (scholarly 

human capital) and productivity. In particular, access to funding and personnel boosts technical competencies (investigative 

capacities and domain expertise) plus one interpersonal trait (investigative precision). Informational asset access, however, 

only amplifies investigative capacities (a technical competency) and receptivity to feedback (an interpersonal trait). This 

disparity likely relates to the tenured sample: funding and personnel enable ongoing skill development and rigor for elevated 

output, while informational assets prove less critical for publication among established scholars. Such assets do facilitate 

openness to peer critique by exposing scholars to others' work. 

Conclusions 

This research sought to pinpoint the elements influencing the scholarly output of individual academics. Theoretically, the 

investigation assessed the suitability of the AMO framework within a university setting. The model was employed to 

investigate the ways in which motivation and opportunities shape researchers' capabilities (referred to as academic human 

capital). While prior work has established AMO theory as a valid lens for understanding personal performance [15], its 

application to scholarly environments has been limited. Nonetheless, the components outlined in AMO theory proved effective 

in highlighting key drivers of personal research productivity. Accordingly, we introduce an original framework derived from 

AMO that elucidates how various forms of research motivation and opportunities enhance investigative competencies. Using 

a combined methods approach, the majority of our hypothesized relationships received empirical backing. On a theoretical 

level, this work expands the body of evidence concerning the aspects affecting scholars' capabilities, drives, and prospects in 

their discipline. We argue that emphasizing research motivation and opportunities provides insight into enhancements in an 

individual scholar's competencies. 

In greater detail, the outcomes advance the field in multiple respects. Initially, the AMO-inspired framework comprehensively 

clarifies the links between its core elements and personal scholarly output. This theory enhances comprehension of the 

dynamics and interconnections among scholars' capabilities (academic human capital), drives, and prospects. Notably, even 

with obvious sectoral variances, academics appear to address challenges similarly to employees in other professional settings 

[100, 101]. Like employees elsewhere, university scholars cultivate competencies and drives that yield professional benefits. 

Similarly, institutional and environmental prospects enable progress, as demonstrated here. Furthermore, the work pinpoints 

context-specific indicators: five linked to academic human capital (research abilities, scientific knowledge, proactive 

creativity, research accuracy, and skill of accepting criticism), two tied to research motivation (extrinsic and intrinsic 

motivation), and two associated with research opportunities (availability of economic and human resources and availability 

of information resources). Such factors are vital for effective scholarly work among university-based investigators. Various 

entities (institutions, teams, and individuals) may leverage these traits to boost investigative efforts. For demanding roles such 

as scholarship, a full AMO inventory can aid in evaluating one's status and determining requirements for effective execution. 

Next, empirical evidence showed that scholars' capabilities (academic human capital) positively affect personal research 

productivity. This beneficial effect of human capital on scholarship suggests the need for investigators to build, sustain, and 

refine targeted skills for the proper conduct of inquiries; these findings align with established views on academic human 

capital [32]. Unexpectedly, proactive creativity displayed a modest inverse link with output, possibly due to constraints 

imposed by ongoing research agendas and group directions that reduce room for novel departures or ideas often undervalued 

by journals. The data reveal that extrinsic motivation bolsters hard skills (research abilities and scientific knowledge), whereas 

intrinsic motivation fosters soft skills (proactive creativity, research accuracy, and the skill of accepting criticism). Thus, this 

investigation reinforces earlier observations on ties between intrinsic and extrinsic drives among scholars [5, 55]. Prior 

discourse indeed posits bidirectional influences of these motivational aspects on scholarly results [51]. Moreover, prospects 

hold special importance for academics. Though prior efforts have addressed scholarly engagement options, this analysis 

advances by using statistical inference to probe ties between capabilities and output; respondents reported higher access to 

economic and human resources compared to information resources. Findings indicate that economic and human resources are 

required to bolster hard skills (research abilities and scientific knowledge) along with one soft skill aspect (research accuracy). 
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In contrast, information resources supported solely one hard skill (research abilities) and the remaining soft skill (the skill of 

accepting criticism). Overall, motivation and opportunities among scholars propel their capabilities toward superior research 

productivity. 

Practically, the findings hold value for institutional leaders and principal investigators aiming to elevate academic human 

capital quality and efficiency (scholars' capabilities), nurture drives, and supply essential prospects for inquiry. The outlined 

framework can guide institutions in crafting integrated strategies for capability, drive, and prospect development suited to 

scholars' workplace demands. In particular, sound approaches to recruiting academics, professional development, 

performance reviews, and incentives [28, 102] may shape capability and drive growth. Hence, administrators should 

implement human resource strategies that elevate scholars' capabilities and drives, given their direct and mediated ties to 

output, thereby helping retain and sustain high productivity by targeting underlying linkages. Institutions supplying requisite 

assets (financial, personnel, informational) can empower scholars to raise their output levels. Given that collaborative 

scholarship often correlates positively with growth and results [103], partnerships involving junior scholars and assistants 

may aid in building new competencies while offering broader job fulfillment perspectives. Another applied use of AMO lies 

in its potential for external accountability. Institutions might apply the framework to optimize asset distribution and stimulate 

scholarly drives. Leaders can draw on these insights to formulate strategies boosting capabilities, drives, and prospects to 

advance personal research productivity; parallel applications appear in non-academic settings [22, 104]. 

Limitations and directions for future research  

Several constraints in this work suggest avenues for subsequent inquiry. Primarily, disentangling the intricate interconnections 

among variables demands longitudinal designs to accurately capture model dynamics. Additionally, outcomes may vary by 

disciplinary traits, warranting deeper exploration of influential field-specific features. Next, the nationally bounded sample 

calls for cross-national replication to account for contextual impacts on AMO components. Lastly, stratifying data by 

institutional geography, discipline, or career stage could address this constraint, potentially revealing variances, especially 

regarding resource access. 
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