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Abstract

:

In recent years, the literature has emphasized theory building in the context of Enterprise Architecture (EA) research. Specifically, scholars tend to focus on EA-based capabilities that organize and deploy organization-specific resources to align strategic objectives with the technology’s particular use. Despite the growth in EA studies, substantial gaps remain in the literature. The most substantial gaps are that the conceptualization of EA-based capabilities still lacks a firm base in theory and that there is limited empirical evidence on how EA-based capabilities drive business transformation and deliver benefits to the firm. Therefore, this study focuses on EA-based capabilities, using the dynamic capabilities view as a theoretical foundation, and develops and tests a new research model that explains how dynamic enterprise architecture capabilities lead to organizational benefits. The research model’s hypotheses are tested using a dataset that contains responses from 299 CIO’s, IT managers, and lead architects. Based on this study’s outcomes, we contend that dynamic enterprise architecture capabilities positively enhance firms’ process innovation and business–IT alignment. These mediating forces are both positively associated with organizational benefits. The firms’ EA resources and specifically EA deployment practices are essential in cultivating dynamic enterprise architecture capabilities. This study advances our understanding of how to efficaciously de-lineate dynamic enterprise architecture capabilities in delivering benefits to the organization.
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1. Introduction


Global technology trends like big data, the Internet of Things, and the rise of artificial intelligence are making firms’ ability to change and adapt their organizations’ structure, architecture, and people as crucial as their competitive strategy. These external forces and technology advances enact massive transformational changes within firms’ business ecosystems, business units, and functions, and provide an opportunity to build capabilities in parallel with implementing a new strategic direction. Hence, firms need to accelerate the development of adaptive capabilities to ensure that the business can meet the needs of an increasingly complex environment. Moreover, firms need to embrace the business transformation journey to become top performers in the digital economy that are “future-ready” [1].



The increased frequency and speed of business-driven and information technology (IT)-driven change opportunities stress the importance of close alignment of IT resources, assets, and capabilities with business processes [2,3,4]. Enterprise Architecture (EA) can be considered a representation of a high-level view of enterprise business processes and the firms’ IT systems, their interrelationships, and the extent to which different parts share these systems and processes within the enterprise [5]. EA is used within firms to provide firms with value across departments, processes, and business units to align strategic planning with business processes and state-of-the-art technology investments and deployment [2,3,5,6,7,8]. However, despite EA studies’ richness over the past three decades, there is an inadequate understanding of the value created by EA and so-called EA-based capabilities that organize and deploy organization-specific resources to align strategic objectives with the particular use of technology [4,5,9,10,11]. Therefore, there is no conclusive evidence of how EA-based capabilities enable business transformations and deliver organizational benefits in constantly changing business environments [11,12,13].



This study aims to develop and test a new research model that explains how dynamic enterprise architecture capabilities lead to organizational benefits. Specifically, this study addresses how EA resources that focus on the development and deployment of EA artifacts enable EA-based capabilities conceptualized as dynamic capabilities. Addressing this question is essential, as these capabilities are considered cornerstones of EA deployment that drive decision-making processes, IT, and business capabilities [2,4,14]. This study follows the previous EA-based capability scholarship that used the dynamic capabilities view (DCV) [2,4,15,16,17,18,19]. The DCV provides a robust theoretical foundation and is accompanied by empirically-validated constructs and items [2,4,20]. Hence, this study contends that dynamic enterprise architecture capabilities, conceptualized as dynamic capabilities [20,21,22], allow firms to sense business and IT opportunities and threats [4,15].



Moreover, these capabilities allow firms to respond to these opportunities in the ever-changing economic environment [4,23,24]. The literature argues that the ability to cultivate the EA to reconfigure the business and the IT landscape successfully and adjust for, and respond to, unexpected changes is an essential driver for ‘business–IT alignment’ [25,26]. Previous studies also argue that dynamic enterprise architecture capabilities enable firms to gain access to previously unavailable EA resources and sets of decision options, which can ultimately enhance their ability to innovate using EA and contribute to organizational benefits [27,28].



The extant literature proclaims that process innovation requires firms to (re)deploy IS/IT and other technologies to enhance the efficiency of new product development and commercialization [29]. Hence, this study aims to unfold the effect of dynamic enterprise architecture capabilities on organizational benefits. It is hypothesized that this particular effect is indirect and is mediated by other intermediate-capabilities and IT-business benefits, i.e., process innovation and business–IT alignment. Therefore, motivated by the call to provide evidence on how EA-based capabilities drive business transformation and deliver benefits, this study tries to answer three closely related research questions:




	(1)

	
What is the effect of enterprise architecture deployment practices on dynamic enterprise architecture capabilities?




	(2)

	
What is the effect of dynamic enterprise architecture capabilities on organizational benefits?




	(3)

	
Through what mechanisms do dynamic enterprise architecture capabilities lead to the achievement of organizational benefits?









This study proceeds as follows. First, this study outlines the theoretical ground and hypotheses development. Then, this work outlines the study design and methods. In the final sections, we present the key outcomes of this study and discuss the essential outcomes. This study ends with some concluding remarks.




2. Theoretical Ground and Model Development


This study builds upon the foundation of the resource-based view of the firm (RBV) and the DCV as its theoretical foundation. Specifically, the DCV is embraced as a theory to examine the proposed impact of dynamic enterprise architecture capabilities on organizational benefits.



2.1. Resources-Based Theories and EA Deployment Practices


Much of the current IT-business value scholarship base their conceptualizations and arguments on the RBV [30,31]. The RBV is considered by many to be an influential theory in the IS that explains how firms can realize and maintain a competitive edge by using the firms’ IT and business resources [30,32]. This particular theory seems to be a fitting ‘lens’ when investigating firms that try to leverage EA resources and capabilities to enhance operational capabilities, innovation, and competitive performance. The extant IS and management literature make a clear distinction between the process of deploying resources and capability-building. These are the two core elements of the RBV [31,33]. Amit and Schoemaker [34]) define a firm’s resources as stocks of assets owned or controlled by the firms. On the contrary, capabilities are considered firm-specific capacity to deploy these particular resources, typically together with other organizational capabilities to achieve specific goals [32,34].



Syntheses from IS and management studies that use the RBV show that firms that use particular resources that can be considered valuable, rare, inimitable, and also non-substitutable (VRIN) ought to perform better in terms of competitive advantage. So, drawing from the RBV logic, this study argues that the specific deployment of a firms’ EA resources and capabilities will result in the firm’s operational and strategic benefits [31,35,36]. Hence, firms that do not actively invest in their (VRIN) EA resource portfolio may cause the deprivation of resources and the capabilities that build on these resources [37]. These insights are crucial for firms that want to excel with their EA practice to invest conscientiously. In that regard, the RBV acknowledges that the single investment in EA is not a sufficient condition for operational efficiencies and enhancing the firm’s competitive nature. It can be deduced that it is thus more pertinent to identify the organizational capabilities that EA should be targeted in enabling or strengthening [38,39]. It seems that the literature requires a new theoretical perspective from which pathways to operational benefits can be systematically examined.



In recent years, the literature shows a wide variety of empirical work involving surveys, case research, and expert perspectives, demonstrating the reach and range of EA use in an organization’s strategy implementation processes [6,40]. As such, the literature has emphasized deploying EA resources and assets so that they can be leveraged for business transformation [4,35]. EA resources primarily aim at developing and deploying EA artifacts. These particular artifacts can be considered unique documents that collectively describe various aspects of the entire EA within the organization [10,41]. This study conceives EA resources as the EA deployment practices (or routines) that enable firms’ capacity to benefit from EA’s use. Hence, these EA resources are an essential antecedent of EA-based capabilities, i.e., capabilities that are enabled by EA’s use, so that they can actively share assets and reconfigure and renew organizational resources [35].




2.2. Dynamic Enterprise Architecture Capabilities


The DCV extends the RBV and attempts to explain the processes through which a firm evolves in changing environments and maintains a competitive edge [42,43]. Due to conditions of high environmental uncertainty, market volatility, and frequent change, scholars have raised questions regarding the rate to which traditional operational and existing ‘resource-based’ capabilities erode and cease to provide competitive gains [27]. Dynamic capabilities are generally considered as the ability of organizations to integrate, reconfigure, gain, and release resources to match and even create market change [28,42].



In the context of strategic management and IS literature, recently, some researchers argue that EA-based capabilities are valuable to firms in the process of using, deployment, and diffusion of EA in decision-making processes and the organizational routines that drive IT and business capabilities [2,4,14]. Moreover, Shanks et al. [4] argue that EA-based capabilities are essential to leveraging EA advisory services. Likewise, Hazen et al. [2], following the DCV, provide foundational work that shows that EA-based capabilities can enhance organizational agility and indirectly enhance organizational performance. These outcomes are consistent with work by Foorthuis et al. [44] that demonstrates the importance of intermediate EA-enabled outcomes that contribute to the achievement of particular business goals and objectives. Hence, recent EA scholarship argues that complementary EA capabilities enable firms to leverage their EA effectively [2,5], contribute to IT efficiency and IT flexibility [45], and can drive alignment between business and IT [12].



This study concurs with this EA-based capability view. It considers dynamic enterprise architecture capabilities as a dynamic capability that helps organizations identify and implement new business and IT initiatives to ensure that the organizations’ assets and resources are current with the business’s needs. Following the tenets of the DCV, this study argues that it is likely that the extent to which EAs are leveraged successfully within the organization depends on the dynamic capabilities that collectively use the EA to sense environmental threats and business opportunities while simultaneously implementing new strategic directions. This study conceives dynamic enterprise architecture capabilities as the firm’s ability to exploit its EA to share assets, and recompose and renew organizational resources under rapidly changing internal and external conditions to accomplish strategic objectives and the desired end state [20].



Starting from the conceptualization of dynamic capabilities by [42], and subsequently building on previous EA-based capability studies, this study synthesizes the reach and range of dynamic enterprise architecture capabilities through three related, but distinct, capabilities, i.e., EA sensing capability, EA mobilizing capability, and EA transformation capability. An EA sensing capability highlights EA’s role in firms’ deliberate posture toward sensing and identifying new business opportunities or potential threats and developing a greater reactive and proactive strength in the business domain [4,15]. An EA mobilizing capability refers to an organizations’ capability to use EA in the process of evaluating, prioritizing, and selecting potential solutions and mobilizing firm resources in line with a potential solution [4,23,24]. Finally, an EA transforming capability can be considered the ability to use the EA to successfully reconfigure business processes and the technology landscape, to engage in resource recombination, and to adjust for and respond to unexpected changes [4,27,36,46].





3. Research Model and Hypotheses Development


Figure 1 shows the proposed research model that contains four key constructs and the accompanying hypotheses. All the model’s constructs and definitions are summarized in Table 1.



3.1. EA Deployment Practices and Dynamic Enterprise Architecture Capabilities


By building upon the RBV, it can be argued that competence in leveraging EA resources and deployment practices, by an EA-based capability, together with other complementary firm resources will likely result in competitive advantages [32,36]. Wade and Hulland [31] argued, however, that firms should actively invest in all the necessary resources so that they can cultivate potent EA resources. The literature contends that EA resources are an essential antecedent of EA-based capabilities and dynamic enterprise architecture capabilities [4,22]. The literature contends that leveraging effective EA deployment practices using EA methods and principles for the strategic usage of the firm’s business and IS/IT resources [47,48] will enable EA-based capabilities [4,59,60]. EA deployment practices use context-relevant EA artifacts (e.g., state and data diagrams, business process models, roadmaps, and frameworks) to represent the current (and future, to-be) business and IT across various architectural layers (e.g., business, information, and infrastructure layer) [50]. These artifacts can enhance the relationships and communication between various Business/IT stakeholders in the firm [10]. Using EA deployment practices, firms can facilitate processes to identify business problems and opportunities and various inefficiencies associated with current business processes and IT and prioritize the various improvement opportunities [15,25]. Given the above, it is likely that EA deployment practices will drive dynamic enterprise architecture capabilities. EA deployment practices are, thus, crucial in the process of achieving intermediate and also intangible EA-driven results and business value [22,61]. Hence, we expect that EA deployment practices will help develop dynamic enterprise architecture capabilities. Given the above, the current study proposes the first hypothesis:



H1. 

EA deployment practices have a positive effect on the firm’s dynamic enterprise architecture capabilities.






3.2. Dynamic Enterprise Architecture Capabilities and business–IT alignment


Both in scientific literature and practice, it is a well-known fact that achieving a state of business–IT alignment (this research focuses on the measurement of alignment at a single point in time, rather than focusing on a process that evolves over time) is essential to leverage the maximum potential organizational benefits [62,63]. Business–IT alignment typically refers to the degree to which the IT strategies, objectives, and priorities appropriately and harmoniously support business strategies, objectives, and priorities [53,64,65]. As such, this research focuses on the antecedents and drivers of business–IT alignment and, hence, the content of alignment, i.e., the match between realized business and IT strategy [63]. This alignment dimension is classified in the literature as ‘intellectual alignment’ [55,63,66].



Having a clear overview of the EA resources (e.g., EA content, EA standards, services, and other artifacts), and thus architectural transparency and a planned architectural design, can facilitate the process of integrating IT assets, resources, business processes, and services across various architectural layers [44,67]. EA can be leveraged to bridge the communication gap between business and IT stakeholders, facilitate cross-organizational dialogue and input [5], and improve business–IT-alignment [10,26]. Following the above discussion, it can be argued that dynamic enterprise architecture capabilities allow firms to continuously sense the on-going change within the organizations’ internal and external business and IS/IT landscape and adequately respond by mobilizing firm resources to support business processes, specific user needs, and requirements using the EA [5]. Hence, this particular ability to cultivate the EA to successfully reconfigure the business and the IS/IT landscape, recombine resources, and adjust for and respond to unexpected changes is an essential driver for business–IT alignment. Hence, as firms proactively invest more in their dynamic enterprise architecture capabilities, one of the results is better business–IT-alignment [25,26]. Hence, the following is conjectured:



H2. 

Dynamic enterprise architecture capabilities have a positive effect on business–IT alignment.






3.3. Business–IT Alignment and Organizational Benefits


Achieving a state of alignment comes with many organization benefit gains, including market growth, cost control, financial performance, increasing customer satisfaction levels, and augmented reputation [53,55,63,65,66]. Moreover, prior studies suggest that aligning the IT strategy with the business strategy will likely impact process agility and, thus, the way firms can easily and quickly reshape their business processes in turbulent business environments [55,68].



Although EA facilitates decision-making processes and brings the business and IT investment decisions in closer alignment to the organizational goals [5], EA by itself does not create any value for the firm [2,4]. Instead, IT and business managers can drive enterprise-wide transformational changes and provide the firm with various opportunities to build and deploy and capabilities while actively practicing its new strategic direction using the EA. Previous EA-based capabilities scholarship shows that many of EA’s benefits are intangible, and value is achieved indirectly [4,44]. Therefore, this study theorizes that the business–IT alignment mediates the relation between dynamic enterprise architecture capabilities and organizational benefits. Thus, business–IT alignment is a crucial mediating force in the particular chain of EA value creation [38] and, therefore, a crucial antecedent of organizational benefits. Therefore, the following hypothesis is defined:



H3. 

Business–IT alignment mediates the relationship between dynamic enterprise architecture capabilities and organizational benefits.






3.4. Dynamic Enterprise Architecture Capabilities and Process Innovation


Given the unique nature of the dynamic enterprise architecture capabilities—in terms of their reach and range—and their hypothesized relationship with organizational benefits, it is likely that dynamic enterprise architecture capabilities have a positive impact not only on business–IT alignment, but also on the process innovativeness of the firm. Various scholars argue that process innovation is the outcome of organizational learning and EA resource orchestration for which the roots can be traced back to dynamic capabilities [69,70,71].



There are many other forms of innovation (e.g., business model, leadership) that relate mainly to process innovation [72]. This study focuses on process innovation (or ‘process innovativeness’), as it has a central place in the extant literature, and this type of innovation requires firms to (re)deploy IS/IT and other technologies to enhance the efficiency of new product development and commercialization [29]. Teece et al. [73] concur with this view, as they note that strong dynamic capabilities are required for fostering the organizational agility and associated requirements necessary for innovation. It is crucial for firms to systematically re-allocate resources and improve service and production operation methods through technological advancements to drive process innovation [29].



EA-based sensing capabilities facilitate firms in their process to spot, interpret, and pursue new IS/IT and technological innovations (e.g., cloud, IoT, big data analytics, AI, business intelligence), business, and process opportunities or identify potential threats [23,74]. These capabilities help firms align their EA services with key stakeholders’ demands, wishes, and needs, thereby positioning EA deployment practices so that targeted efforts for process innovation can be initiated. Moreover, EA-based capabilities foster organizational learning by designing both IT and business facets of the enterprise and its relationship with the business ecosystems to enable innovation and its ability to adapt in conjunction with the business environment [25,75,76].



Once technological and business opportunities are first glimpsed, they must be addressed through maintaining and improving technological competences and complementary firm assets [21,36]. Hence, an EA-mobilizing capability allows firms to consciously direct investments in the firm’s adaptiveness, use EA in the process of evaluating, prioritize and select potential IT and business solutions, and mobilize firm resources accordingly [4,23,24,76]. Thus, an EA-mobilizing capability is an essential ingredient for firms that want to adapt their resources and assets to the continually evolving customer wishes, demands and market, and technology trends, and shape their environment through innovation [21].



Finally, an EA transforming capability allows firms to engage in recombination and re-deployment of resources, change collaboration within the enterprise, and adjust for and respond to unexpected changes and the need for innovation [4,27,36,77]. Thus, dynamic enterprise architecture capabilities allow firms to use EA in decision-making processes and support competences to change the position of IS/IT and other firm resources through process innovation [4,25,75,78]. Hence, by these EA-based capabilities, firms can gain access to previously unavailable EA resources and sets of decision options, which can ultimately enhance their ability to innovate using EA and contribute to organizational benefits [27,28]. Hence, this study proposes the following hypothesis:



H4. 

Dynamic enterprise architecture capabilities have a positive effect on firms’ level of process innovation.






3.5. Process Innovation and Organizational Benefits


The level of process innovation tends to not rely on individual resources. Instead, it seems that process innovation is based on unique combinations of complementary resources and the cooperation of cohesive units governed by EA-based capabilities [5,9,45]. The literature claims that EA-based capabilities are a precursor for process innovation. Process innovation enabled by dynamic enterprise architecture capabilities, in turn, influences organizational benefits in several ways, as previously documented in the literature [29,51]. Specifically, process innovation leads to better financial and operational results (e.g., return on investment, market growth, cost reduction) [79], enhanced levels of productivity, process efficiencies, and effectiveness [80], as well as enhanced levels of customers’ perceived value [29]. Hence, the following hypothesis is defined:



H5. 

Process innovation will mediate the relationship between dynamic enterprise architecture capabilities and organizational benefits.







4. Research Method and Design


We selected a survey as the most appropriate method to test the research model and the proposed hypothesis. This study embraces a deductive approach that guides the study’s design by focusing on predicting the key outcome construct in this study. Henceforth, claims are grounded in the existing body of knowledge, and this study also focuses on the development of persuasive arguments to substantiate these claims. As such, the current study required an extensive cross-sectional sample to test the model and the associated hypotheses.



4.1. Data Collection and Sample Description


A questionnaire was developed that included 38 main questions covering all relevant constructs in the research model (Table 2). Thirteen individuals pretested the survey, including IS scholars, enterprise architects, IT/business practitioners, and Master students, to enhance the survey items’ content and face validity. The Netherlands belongs to the top European countries that deliver substantial economic impact using IT. Dutch firms are currently in a very proficient position to make use of the various economic and social opportunities created by digitalization, according to the Dutch Digitalization Strategy [81].



Students of an advanced Business and IT Master course on Enterprise Architecture and organizational capabilities of a Dutch University were asked to participate in this survey. These particular Master students are experienced business or IT managers, consultants, and senior practitioners, and therefore, can represent the firm-wide view. They are most likely familiar with the strategic role of EA within the firm. They were voluntarily asked to fill in the survey from the organization’s particular perspective where they currently work. Nonetheless, to ensure a collective and firm-wide view, the respondents were also invited to consult their managers (or any other colleague) if they were unsure about a particular survey item. Additionally, all students (n = 235) had to distribute this survey to two knowledgeable domain experts from other organizations (e.g., CIOs, IT managers, and lead enterprise architects) following a snowball method.



The survey was put to a rigorous pretesting procedure, enhancing both the reliability and validity. Additionally, construct definitions were provided to the respondents and the survey followed a logical structure. Respondents were offered a research report with the most important outcomes of this study. Anonymity was guaranteed, and respondents could withdraw their scores if they wanted to. The final survey was used to collect data as part of a field study. During the data collection, various controls were also built so that every organization completed the survey only once. The data collection phase started on the 17th of October 2018 and ended on the 16th of November 2018.



A total of 669 unique respondents from different organizations participated in the survey. After removing cases with either (partly) incomplete (n = 290) or unreliable values (n = 80), this study includes a total of 299 usable questionnaires for the analyses. The majority of respondents operate in the private sector (i.e., 57%) and the public sector (i.e., 36%). Only a small percentage (i.e., 7%) comes from other categories such as private–public partnerships and non-governmental organizations. The dataset can roughly be classified into small to medium-size firms (i.e., 41%, no. of employees <1000) and large enterprises (i.e., 59%, no. of employees > 1000). The majority of responses come from high to executive managers, i.e., CEOs, CIOs, and IT management (approximately 70%). Approximately 60% of the respondents had more than 11 years of working experience. Of all the respondents, 40% had even more than 20 years of experience.



As this research targets single respondents, there is a possibility that bias might exists. Hence, possible method bias was proactively accounted for to mitigate possible methods effects following guidelines by Podsakoff et al. [82]. Moreover, this study accounts for possible common method variance (CMV) per suggestions of Podsakoff [82]. T-tests group analyses for early (first two weeks) and later responses (final two weeks) for each research construct showed no significant differences, showing that possible non-response bias is not present. Finally, Harman’s single factor test was performed using IBM SPSS Statistics™ v24 on the study constructs. Hence, the construct variables were all loaded on a single construct in an Exploratory Factor Analysis (EFA). Outcomes of this analysis showed that no single factor attributes to the majority of the variance; the sample is not affected by CMV [82].




4.2. Constructs and Measurement Items


This study attempted to include existing validated measures where possible.



EA deployment practices are a multidimensional construct that highlights the significance of using particular EA methods and deliberate deployment approaches to have projects comply with norms [49]. These practices also highlight the significance of EA principles for the strategic usage of the firm IS/IT and business resources across the enterprise [47,48]. Moreover, EA deployment practices foster firms to develop context-relevant enterprise architectural artifacts (e.g., models, business/IT mappings) across various architectural layers (e.g., business, information, and infrastructure layer) [50]. Hence, this study proposes these three measures (DP1–3) as a minimum baseline for EA deployment practices based on past empirical work and conceptual work.



This study newly conceptualizes the EA-based capability as a dynamic capability. Hence, this study adopts three elementary routines for dynamic capabilities, i.e.,: (1) EA-sensing capability (EAS), (2) EA-mobilizing capability (EAM), (3) EA-transforming capability (EAT) [20,22]. These underlying capabilities collectively form the dynamic enterprise architecture capabilities construct. A rigorous conceptual and theoretical development should precede the development of this construct. For this research, we employed an incremental approach in the development of this new multi-item scale following established guidelines [83]. First, measurement items were directed from either previously cited or implied by extant conceptual and empirical work [4,23,24,27,74,77,84]. The first pool of scale items was developed using a seven-point Likert-type scale, ranging from ‘‘strongly disagree’’ to ‘‘strongly agree’’. Two sub-phases of scale development and purification followed based on previously outlined recommendations [83], i.e., item-sorting analysis and expert reviews. The item-to-construct sorting approach was employed to establish tentative item reliability and validity [85], while expert reviews once more evaluated all the established scale items and offered improvement suggestions [86]. These two sub-phases enhanced the reliability and construct validity of dynamic enterprise architecture capabilities at a pre-testing stage. The results of these intensive phases are omitted for the sake of brevity. This second-order construct is modeled using the reflective-formative type II model [87,88].



Business/IT-alignment (BA) is measured as a reflective first-order construct following [53,54], containing three existing items to capture the firms’ IT strategic alignment between the business and IT plans, priorities, and strategies. Process innovation (PI) is likewise modeled as a reflective first-order construct following [52]. Relevant aspects include the extent to which firms have technological competitiveness and the novelty of technology used in critical processes.



This study follows Shanks et al. [4] for the multi-dimensional nature of organizational benefits. Hence, the current study considers organizational benefits to be the long-term firm benefits resulting from intermediate-capabilities and IT–business benefits. Organizational benefits are conceptualized as a second-order factor using the reflective-formative type II model and contains three underlying first-order benefits factors, i.e., process agility (PA) [55], competitive advantage (CA) [56,57], and increased value (VL) [58]. Process agility concerns the firms’ “ability to detect and respond to opportunities and threats with ease, speed, and dexterity” [55]. This study used five validated items from Tallon and Pinsonneault [55]. Competitive advantage has several dimensions, including a higher return on investment than competitors, better market share growth than competitors, and better profitability. Finally, increased value is measured through customer satisfaction, customer loyalty, and business brand and image compared to competitors. This study controlled for possible confounding relationships by adding several widely-used control variables in IS research, i.e., firm size and age.



Table 2 shows all included measurement items, their respective item-to-construct loadings (λ), mean values (µ), and the standard deviations (std.). Each item in the final survey was measured using a seven-point Likert scale (1: Strongly disagree to 7: Strongly agree).




4.3. Model Estimations


This study relied on the use of SmartPLS version 3.2.7. [89], which is a Structural Equation Modeling (SEM) application using Partial Least Squares (PLS) to estimate the research model and run parameter estimates. PLS–SEM is variance-based and is considered a better alternative than covariance-based modeling techniques (e.g., LISREL, AMOS) when the emphasis is on prediction, since PLS tries to maximize the explained variance in the dependent construct [90,91]. Additionally, PLS readily handles both reflective and formative measures [92,93], as is the case in this research, and PLS provides researchers with a greater ability to predict and understand the role and formation of latent constructs and their relationships among each other [90,91,92].



Analyses make use of the path weighing scheme within SmartPLS. Additionally, a non-parametric bootstrapping procedure was employed to compute the significance of the regression coefficients running from the first-order constructs to the second-order construct. In this process, 5000 replications were used to obtain stable results and to interpret their significance. Finally, the 299 organizations in the dataset far exceed all minimum requirements to run the SEM analyses [93,94].





5. Empirical Validation


5.1. Evaluation of the Outer Model


This study subjects the research model’s constructs to internal consistency reliability, convergent validity, and discriminant validity test through SmartPLS [89]. At the construct level, a composite reliability (CR) assessment and the classic Cronbach’s alpha measure (CA) was employed [90]. Typically, CA and CR values should be above 0.70, as is the case in this research (see Table 3). Additionally, this study assessed construct-to-item loadings. None of the included items had to be removed, as all loadings were above 0.70 [95] (only one measurement item in the survey had a loading of 0.68; this is still in the range of acceptable item loadings). Next, this study assessed convergent and discriminant validity [90,93]. Hence, convergent validity was assessed by examining if the average variance extracted (AVE) is above the generally accepted lower limit of 0.50 [96]. All the obtained AVE values exceed the minimum threshold value. In a subsequent step, this study assessed the discriminant validity through three different but related tests. First, the data were assessed to detect high-loadings on the hypothesized constructs and low cross-loadings (i.e., correlations) on other constructs [97]. The data showed that all items load more strongly on their intended latent constructs than they correlate on other constructs. Second, the Fornell–Larcker criterion was assessed. In doing so, PLS was used to investigate if the square root of the AVEs of all constructs was larger than the cross-correlation (see the diagonal entries in bold in Table 3).



All square root values are higher than the constructs’ shared variances with other constructs in the model [93]. Finally, this study found additional evidence for discriminant validity by employing the relatively newly developed heterotrait–monotrait (HTMT) metric [98]. All values showed acceptable outcomes far below the conservative 0.90 upper bound. As shown in Table 3, the first-order reflective measures are valid and reliable. All first-order constructs demonstrate a significant relationship with their respective higher-order construct (i.e., dynamic enterprise architecture capabilities, and organizational benefits). Additionally, the assessed variance inflation factors (VIFs) are well below a conservative critical value of 3.5. In addition to the absence of non-significant relations between first-order capabilities and the second-order constructs, these outcomes indicate that no multicollinearity exists within our model [99].




5.2. Evaluation of the Inner Model and Hypotheses Testing


The literature proposes the Standardized Root Mean Square Residual (SRMR) as a new model fit index. It calculates the difference between observed correlations and the model’s implied correlations matrix [90,100]. Hence, this study checks the model by assessing the model fit before further assessing the structural model and associated hypotheses. However, current model fit indices should be interpreted with caution, as these metrics are not fully established PLS–SEM evaluation criteria. The obtained 0.060 is below the conservative 0.08 mark that is proposed by [100]. As a final step, the model’s predictive relevance is calculated using the Q2 of our endogenous constructs (i.e., using Stone–Geisser’s test). All Q2 values are above the threshold value of zero, thereby indicating the overall model’s predictive relevance. The structural model and the hypothesized relationships among the model’s constructs can now be assessed.



The research models’ fit, predictive relevance, and the structural model can now be evaluated.



The structural model explains 29% of the variance for organizational benefits (R2 = 0.29) after removing all non-significant relationships from the model. This outcome is considered a moderate effect [91]. Additionally, dynamic enterprise architecture capabilities explain 22.0% of the variance in business–IT alignment (R2 = 0.22) and 12% (i.e., R2 = 0.13) of the variance in process innovation. Finally, EA deployment practices explain 45% of the variance in dynamic enterprise architecture capabilities (R2 = 0.45). Overall, these coefficients of determination support the research model’s explanatory power, next to the model fit indices and the obtained significant path coefficients (p < 0.0001). Table 4 summarizes the structural model assessment findings and additionally shows the estimated effect sizes (with effect sizes, the specific contribution of particular exogenous constructs to an endogenous latent constructs R2 can be determined) (f2) and the confidence intervals (Lower bound, 0.5%–Upper bound, 99.5%) of the structural model analyses.




5.3. Mediation Analyses


This study followed specific guidelines by [90,101,102] for multiple mediation analysis procedures to address the imposed mediation effects within the research model specifically. First, dynamic enterprise architecture capabilities’ direct effect on organizational benefits is both positive and significant (β = 0.31, t = 5.398, p ≤ 0.0001). Hence, this fulfills the first mediation condition, as suggested by Kenny [101].



Next, the significance of the indirect effects (i.e., mediating paths) was integrally established (i.e., simultaneous consideration of all mediating constructs) through a bootstrapping approach using a non-parametric resampling procedure [90,102]. Then, the included direct path (dynamic enterprise architecture capabilities (DEAC) → Organizational benefits (OB)) showed a non-significant relationship (β = 0.06, t = 1.112, p = 0.26). The specific indirect effects (DEAC → BA → OB and DEAC → PI → OB, see Table 4) should be interpreted as the indirect effect of DEAC on OB through a given mediation construct (i.e., BA or PI) while controlling for the other mediating constructs. Additionally, we tested for the direct effect of EA deployment practices on BA and PI. The bootstrapping results were negative. This particular outcome implies that, indeed, dynamic enterprise architecture capabilities are the key enabler of BIA and PI, and that dynamic enterprise architecture capabilities fully mediated the effect of deployment practices.



This study concludes that full mediation characterizes this current structural model. Therefore, this study finds support for the five hypotheses, while all included control variables showed non-significant (n.s.) effects (see Table 4).





6. Discussion and Conclusions


6.1. Theoretical Contributions


Motivated by the call to provide empirical evidence on how EA-based capabilities drive business transformation and deliver benefits, this study shows how dynamic enterprise architecture capabilities benefit the firm using data from 299 Dutch-speaking firms. In doing so, this current study makes various substantial contributions to the IS literature. First, this study’s outcomes extend the current knowledge on which organizational benefits can be achieved with EA resources, practices, and capabilities. Using our work and gleaned insights, scholars can now conduct more foundational analyses on EA’s use and deployment in organizations. More specifically, they can now systematically link a firm’s EA deployment practice efforts to dynamic capabilities and use them to efficiently exploit organizational resources and explain how the firm’s innovativeness, alignment of business and IT, and organizational benefits can be achieved [103,104]. Second, with these outcomes, the present study also extends previous empirical studies that focus on project contributions from effective EA deployment, see, for instance, [4].



Third, this study constructed and validated a comprehensive EA-based capability and treated it as a dynamic capability. Using the 16 measurement items across three dimensions (i.e., EA sensing, mobilizing, and transforming capability), this study helps researchers conduct more systematic analyses on the organization’s EA-based capabilities. Fourth, this study empirically showed that dynamic enterprise architecture capabilities, enabled by EA deployment practices, are crucial to achieving high business–IT alignment and process innovation levels. Furthermore, the latter two fully mediate the effect of dynamic enterprise architecture capabilities on organizational benefits. In doing so, this study expands upon previous EA-based capabilities and IT-enabled capabilities studies [2,4,57]. Specifically, the identified mechanisms, and thus the mediating forces, through which benefits are achieved have theoretical relevance since a substantial amount of scholarship work under the assumption that the sole development of EA’s with associated artifacts is a sufficient condition to enable business transformation and attain organizational benefits [6,10]. This study shows that organizational benefits resulting from EA-based capabilities can be achieved through intermediate-capabilities and IT–business benefits. These current findings might explain why firms still encounter organizational and externally imposed obstacles with realizing EA’s intended business outcomes [14,105]. The unfolded indirect effect of dynamic enterprise architecture capabilities on organizational benefits is also consistent with previous work on dynamic capabilities and their indirect effect on firm performance, see, for example, [84,106]. Our work could guide new areas of IS and EA research that focuses on dynamic enterprise architecture capabilities and their contribution to organizational value and firm innovativeness.




6.2. Practical Contributions


This study provides business and IT managers with a potent source of value. The literature paid considerable attention to EA artifacts and framework’s key role as sufficient conditions to enable business and transformation and attain organizational benefits. However, this current work, building upon empirical evidence, emphasizes a broader dynamic capabilities perspective regarding EA practice deployment in firms. Firms should focus on dynamic enterprise architecture capabilities as an effective mechanism for promoting business–IT alignment and thus provide a better understanding of business processes and IS/IT, their interdependencies, and possible synergies. Dynamic enterprise architecture capabilities help cultivate the EA to reconfigure the business successfully and the IS/IT landscape, recombine resources, and to adjust for and respond to unexpected changes, and can thus be considered an essential driver for business–IT alignment. Another important managerial implication of this work is that firms can enable process innovation by deploying unique combinations of complementary resources and cooperation of cohesive units governed by dynamic enterprise architecture capabilities. Hence, dynamic enterprise architecture capabilities need to be positioned within the firm to enable both alignment and process innovation, thereby using EA-based capabilities to their full potential.



This study developed a comprehensive survey that on the item-level can be used as a diagnostic and (self)assessment tool, grounded in theory, so that managers can now open up the value-creating black box of EA and justify the investments made in the EA practice and ‘EA as a strategy’ [3]. We argue that decision-makers should embrace that EA investments cannot be cultivated instantly through direct performance benefits. Instead, this research unfolds the different and related value paths through which operational benefits and competitive firm performance gains can be achieved. Using dynamic enterprise architecture capabilities, business and IT managers can now leverage previously unavailable EA assets, resources, and sets of decision options. They can use them to enhance their firms’ ability to change process innovativeness, orchestrate business processes with technologies, and enhance benefits and a competitive edge.




6.3. Limitations and Future Work


Several study limitations guide future work, despite the developed model’s attractiveness and the assessments using reliable cross-sectional data. First, this study used self-reported data to test the hypothesized relationships in the research model. In doing so, it uses a similar approach as the studies of [2,4,14,45], as objective measures are difficult to obtain. Although considerable time and effort were undertaken to account for possible measurement errors and bias, CMV may still be a concern, as both the dependent and focal explanatory variables are perceptual measures derived from the same respondent (i.e., single informant). Including multiple respondents from a single organization could further strengthen the inter-rater validity and improve the internal validity.



This study also did not triangulate the self-reported measures with, for example, potentially available archival data from public sources. Including these additional data (e.g., financial measures) could further validate the empirical outcomes’ overall validity, as perceptual data are strongly correlated to objective measures [4,63]. This research encourages further research avenues. First, it would be valuable to look at the possible conditioning role of environmental turbulence, as previous studies have demonstrated its impact on organizational benefits [55,57,74,107]. Finally, this study concurs with Shanks et al. [4] in that longitudinal research could lead to an enhanced understanding of dynamic enterprise architecture capabilities and the process of obtaining organizational benefits.
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Figure 1. Research model. 
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Table 1. Definitions of research constructs.
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	Construct
	Definition
	Key Resource(s)





	Enterprise Architecture (EA) deployment practices
	EA practices (or routines) that deliberately use EA principles and deployment approaches for the strategic usage of the firm IS/IT (information technology) and business resources across the enterprise and foster the development of context-relevant enterprise architectural artifacts (e.g., models, business/IT mappings) across various architectural layers (e.g., business, information, and infrastructure layer).
	[47,48,49,50]



	Dynamic enterprise architecture capabilities
	A firm’s ability to leverage its EA for asset sharing and to recompose and renew organizational resources, together with guidance to proactively address the rapidly changing internal and external business environment and achieve the organization’s desirable state.
	Own definition



	Process innovation
	The process view of the business with the application of innovation to the firm’s business processes.
	[51,52]



	Business–IT alignment
	The extent to which the firms’ business and IT plans, priorities, and strategies are aligned.
	[53,54]



	Organizational benefits
	The extent to which a firm has a higher competitive advantage than its competitor(s), increased value for customers, and the ability to detect and respond to opportunities and threats with ease, speed, and dexterity.
	[55,56,57,58]
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Table 2. Constructs and measurement items for EA deployment practices.
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Construct

	
Measurement Item

	
λ

	
µ

	
Std.






	
Constructs and measurement items for EA deployment practices




	
EA deployment practices

	
Please choose the appropriate response for each item (1—strongly disagree, 7—strongly agree)




	
DP1

	
We use an EA framework approach or method for our EA development

	
0.88

	
4.5

	
1.79




	
DP2

	
We use EA principles for the deployment and use of all IT assets and resources and organizational capabilities across the enterprise

	
0.9

	
4.5

	
1.67




	
DP3

	
Our EA outlines all the enterprise architectural artifacts (e.g., models, business/IT mappings) across various architectural layers (e.g., business, information, and infrastructure layer)

	
0.83

	
4.17

	
1.77




	
Constructs and measurement items for dynamic enterprise architecture capabilities




	
Sensing capability

	
To what extent do you agree with the following statements (1—strongly disagree, 7—strongly agree)? Mobilizing and transforming capability use the same Likert Scale.




	
EAS1

	
We use our EA to identify new business opportunities or potential threats

	
0.77

	
3.83

	
1.61




	
EAS2

	
We review our EA services regularly to ensure that they are in line with key stakeholders wishes

	
0.84

	
4.1

	
1.6




	
EAS3

	
We adequately evaluate the effect of changes in the baseline and target EA on the organization

	
0.86

	
4.02

	
1.48




	
EAS4

	
We devote sufficient time to enhance our EA to improve business processes

	
0.82

	
4.01

	
1.56




	
EAS5

	
We develop greater reactive and proactive strength in the business domain using our EA

	
0.85

	
4.04

	
1.54




	
Mobilizing capability

	
EAM1

	
We use our EA to draft potential solutions when we sense business opportunities or potential threats

	
0.85

	
4.39

	
1.51




	
EAM2

	
We use our EA to evaluate, prioritize, and select potential solutions when we sense business opportunities or potential threats

	
0.86

	
4.37

	
1.51




	
EAM3

	
We use our EA to mobilize resources in line with a potential solution when we sense business opportunities or potential threats

	
0.88

	
4.19

	
1.45




	
EAM4

	
We use our EA to draw up a detailed plan to carry out a potential solution when we sense business opportunities or potential threats

	
0.87

	
4.12

	
1.59




	
EAM5

	
We use our EA to review and update our practices in line with renowned business and IT best practices when we sense business opportunities or potential threats

	
0.84

	
4.22

	
1.48




	
Trans. capability

	
EAT1

	
Our EA enables us to successfully reconfigure business processes and the technology landscape to come up with new or more productive assets

	
0.85

	
4.4

	
1.45




	
EAT2

	
We successfully use our EA to adjust our business processes and the technology landscape in response to competitive strategic moves or market opportunities

	
0.87

	
4.17

	
1.56




	
EAT3

	
We successfully use our EA to engage in resource recombination to match our product-market areas and our assets better

	
0.83

	
3.95

	
1.47




	
EAT4

	
Our EA enables flexible adaptation of human resources, processes, or the technology landscape that leads to competitive advantage

	
0.84

	
3.88

	
1.5




	
EAT5

	
We successfully use our EA to create new or substantially changed ways of achieving our targets and objectives

	
0.87

	
4.06

	
1.51




	
EAT6

	
Our EA facilitates us to adjust for and respond to unexpected changes

	
0.8

	
4.02

	
1.46




	
Constructs and measurement items for the mediating forces, i.e., business/IT-alignment, and process innovation




	

	
Please choose the appropriate response for each item (1—strongly disagree, 7—strongly agree)




	
Alignment

	
BA1

	
Our organization has a business plan to use existing technology to enter new market segments

	
0.81

	
4.31

	
1.63




	
BA2

	
Our organization has a business plan to develop new technologies for new kinds of products/services

	
0.81

	
4.61

	
1.61




	
BA3

	
Business and IT strategies are consistent

	
0.81

	
4.41

	
1.52




	
Process inn.

	
How would you rate your organization’s process innovation capabilities in comparison to the main competitors in the same industry (1 = much weaker than competition; 7 = much stronger than competition)?




	
PI1

	
The technological competitiveness

	
0.84

	
4.67

	
1.33




	
PI2

	
The updated-ness or novelty of technology used in key processes

	
0.88

	
4.55

	
1.31




	
PI3

	
The speed of adoption of the latest technological innovations in key processes

	
0.88

	
4.26

	
1.42




	
PI4

	
The rate of change in key processes, techniques, and technology

	
0.88

	
4.19

	
1.36




	
Constructs and measurement items for organizational benefits




	
Organizational benefits

	
How would you rate your firm’s process agility aspects in comparison to industry competitors (1. Much weaker than the competition–7. Much stronger than the competition)?




	
PA1

	
Expanding into new regional or international markets

	
0.7

	
4.35

	
1.33




	
PA2

	
Responsiveness to customers

	
0.81

	
4.71

	
1.22




	
PA3

	
Responsiveness to changes in market demand

	
0.88

	
4.55

	
1.17




	
PA4

	
Customization of products or services to suit indiv. customers

	
0.68

	
4.87

	
1.28




	
PA5

	
Adopt new technologies to produce better, faster, and cheaper products and services

	
0.7

	
4.4

	
1.3




	
Please choose the appropriate response for each item (1—strongly disagree, 7—strongly agree). During the last 2 or 3 years, we performed much better than our main competitors in the same industry in:




	
CA1

	
Growth in market share

	
0.86

	
4.65

	
1.33




	
CA2

	
Profitability

	
0.91

	
4.54

	
1.35




	
CA3

	
Sales growth

	
0.91

	
4.54

	
1.33




	
CA4

	
Return on investment (ROI)

	
0.84

	
4.41

	
1.29




	
VL1

	
Increasing customer satisfaction

	
0.91

	
4.88

	
1.27




	
VL2

	
Increasing customer loyalty

	
0.92

	
4.76

	
1.27




	
VL3

	
Enhancing business brand and image

	
0.87

	
4.84

	
1.34
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Table 3. Convergent and discriminant validity assessment of all the first-order reflective constructs.
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	EADP
	EAS
	EAM
	EAT
	BA
	PI
	VL
	CA
	PA





	EADP 1
	0.892
	
	
	
	
	
	
	
	



	EAS
	0.668
	0.828
	
	
	
	
	
	
	



	EAM
	0.613
	0.776
	0.856
	
	
	
	
	
	



	EAT
	0.578
	0.782
	0.777
	0.843
	
	
	
	
	



	BA
	0.324
	0.400
	0.438
	0.456
	0.809
	
	
	
	



	PI
	0.209
	0.258
	0.245
	0.409
	0.413
	0.872
	
	
	



	VL
	0.216
	0.215
	0.280
	0.223
	0.374
	0.330
	0.875
	
	



	CA
	0.221
	0.217
	0.220
	0.265
	0.368
	0.331
	0.628
	0.901
	



	PA
	0.038
	0.213
	0.205
	0.289
	0.384
	0.504
	0.515
	0.508
	0.758



	AVE
	0.796
	0.685
	0.733
	0.710
	0.652
	0.760
	0.811
	0.765
	0.686



	CA
	0.872
	0.885
	0.909
	0.918
	0.738
	0.895
	0.883
	0.897
	0.812



	CR
	0.921
	0.916
	0.932
	0.936
	0.849
	0.927
	0.928
	0.929
	0.897







1 Note: EADP—EA deployment practices; EAS—EA sensing capability; EAM—EA mobilizing capability; EAT—EA transforming capability; BA—business–IT alignment; PI—process innovation; VL—value; CA—competitive advantage; PA—process agility.
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Table 4. Summary of the hypotheses testing and structural model outcomes.
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	Model Path
	Effect
	Effect Size (f2)
	Confidence Interval (Bias–Corrected)
	t-Value
	Sign.
	Conclusion





	EADP 1 → DEAC
	0.668
	0.804
	CI (0.555–0.749)
	17.96
	YES
	H1 Supported



	DEAC → BA
	0.468
	0.280
	CI (0.329–0.579)
	9.791
	YES
	H2 Supported



	BIA → OB
	0.312
	0.114
	CI (0.110–0.454)
	5.305
	YES
	



	DEAC → BA → OB (mediation by BA)
	0.146
	-
	CI (0.068–0.229)
	4.688
	YES
	H3 Supported



	DEAC → PI
	0.335
	0.128
	CI (0.196–0.451)
	6.620
	YES
	H4 Supported



	PI → OB
	0.332
	0.130
	CI (0.185–0.467)
	5.848
	YES
	



	DEAC → PI → OB (mediation by PI)
	0.111
	-
	CI (0.054–0.187)
	4.284
	YES
	H5 Supported



	Other assessed paths
	
	
	
	
	
	



	EADP → BA
	0.017
	0.0002
	CI (−0.179–0.207)
	0.231
	NO
	Mediation by DEAC



	EADP → PI
	−0.030
	0.0006
	CI (−0.224–0.170)
	0.399
	NO
	Mediation by DEAC



	DEAC → OB
	0.063
	0.004
	CI (−0.074–0.2147)
	1.117
	NO
	No direct effect



	Size → OB
	0.028
	0.002
	CI (−0.066–0.158)
	0.521
	NO
	No confounding



	Age → OB
	−0.065
	−0.005
	CI (−0.184–0.039)
	1.207
	NO
	No confounding







1 Note: DEAC—dynamic enterprise architecture capabilities; OB—organizational benefits; BIA—business–IT alignment; PI—process innovation.
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