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Abstract 

Enterprise architecture (EA) management has become an intensively discussed approach to manage 
enterprise transformations. Despite the popularity and potential of EA, both researchers and 
practitioners lament a lack of knowledge about the realization of benefits from EA. To determine the 
benefits from EA, we explore the various dimensions of EA benefit realization and report on the 
development of a validated and robust measurement instrument. In this paper, we test the reliability 
and construct validity of the EA benefit realization model (EABRM), which we developed based on the 
DeLone & McLean IS success model and findings from exploratory interviews. A confirmatory factor 
analysis confirms the existence of an impact of five distinct and individually important dimensions on 
the benefits derived from EA: EA artifact quality, EA infrastructure quality, EA service quality, EA 
culture, and EA use. The analysis presented in this paper shows that the EA benefit realization model 
is an instrument that demonstrates strong reliability and validity. 

Keywords: Enterprise Architecture, EA, benefits realization, benefit assessment, value, structural 
equation modeling, formative constructs, PLS, WarpPLS, confirmatory factor analysis. 

 

 



1 Introduction 

Providing a holistic, high-level view of an organization’s business processes, IT systems, and their 
relationships, Enterprise Architecture Management (EAM) enables the understanding, engineering, 
and management of an organization’s architecture (e.g. Boh et al. 2007; Ross et al. 2009). EAM 
purposes to translate the broader goals and principles of an organization’s strategy into concrete 
processes and IT systems, thereby enabling the organization to realize their goals and bridging 
business strategy formulation and the actual implementation of this strategy. EAM is argued to play a 
pivotal role in governing an organization’s transformation processes (Proper, Greefhorst 2011; Op ’t 
Land et al. 2009) . For this purpose, EAM constitutes on the one hand the interface between business 
strategy and implementation and on the other hand supports solution architecting of implementation 
projects (Tamm et al. 2011). 

While organizations increasingly leverage EAM in order to manage their fundamental, multimillion-
dollar business transformations, the benefits and impacts emanating from EAM in such situations have 
not yet been researched extensively to date (Lange, Mendling 2011). Although some recent 
publications have been dedicated to the topic of EAM benefits, a research gap remains with respect to 
a comprehensive instrument that defines, measures, and explains business and IT benefits of EAM as 
well as the success factors that yield these EAM benefits (Tamm et al. 2011; Espinosa et al. 2011). 

In this study, we address this research gap of a comprehensive measurement instrument for the 
realization of EAM benefits by (a) proposing a multi-dimensional conceptualization of EA benefit 
realization, (b), developing an appropriate measurement instrument on basis of this conceptualization, 
and (c) testing the reliability and construct validity of this measurement instrument against empirical 
data.  

We proceed as follows. In the following section, we introduce the research design of our study. Then, 
we briefly recap the findings from our literature review and expert interviews (Lange et al. 2012) in 
order to develop an a-priori model for the realization of EA benefits. The following main section 
“Confirmatory Phase: Empirical Survey” presents then the operationalization of the a-priori model in 
our survey instrument as well as our findings from this survey. Specifically, we use in this section the 
empirical data from the survey to test the model and some variants for its goodness as well as 
reliability and construct validity. Finally, we conclude this paper and outline our agenda for further 
research.  
2 Research Design 

In the following section, we introduce the research design of our overall study and describe our 
approach to the operationalization of the measurement instrument and the validation of the model.  

To develop a standardized, validated, and robust measurement instrument for the realization of 
benefits from EAM, we employed a two-phased research design as illustrated in Figure 1. This 
research cycle is based on (MacKenzie, House 1978) and entails two main phases: (1) an explorative 
phase that is concerned with the building of a model for the benefit realization of EAM and (2) a 
confirmatory phase that is concerned with testing the model. In the first phase, we conducted a 
comprehensive literature review to identify success factors for the realization of benefits from EAM 
and then developed an a-priori-model. In a third step in this phase, we revised this a-priori model 
based on semi-structured interviews with a set of 10 EA experts. The findings from this phase are 
summarized in the next section and reported in detail in (Lange et al. 2012). The present paper now 
discusses the second stage, the confirmatory phase, in which we collect empirical data to test the 
model. 

To test the developed a-priori model, we operationalized the a-priori model first by defining all 
constructs and developing appropriate measurement items, and then implemented these constructs in a 
survey instrument. Finally, we analyzed the empirical data collected with this survey through 



quantitative analyzes in order to test the measurement instrument. The research approach and outcome 
of these steps are reported in detail in Section 4. 
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Figure 1: Employed Research Design 

3 Exploratory Phase: Model Development 

In the following, we summarize our findings from the explorative research phase that have been 
published in detail in (Lange et al. 2012). First, we outline the development of the theory and then, in 
the following sub-section, we summarize the results of the expert interviews that we conducted to 
supplement the theoretical development with a practical point of view. 

3.1 Theory Development 

EAM is an organization’s capability to manage its transformations. It builds on EA methods, tools, 
and frameworks (Lankhorst et al. 2009) as well as people conducting related EA activities. This 
definition is fairly close to the definition of an information system.1 Therefore, we argue that EA itself 
can be interpreted as a particular type of an it. Furthermore, our perspective on EA is that of a 
comprehensive capability rather than a simple IT-focused documentation. This further justifies the 
interpretation of EA as an information system in terms of an organizational function. 

In this domain of information systems, the DeLone & McLean IS Success Model (DMSM) provides a 
comprehensive framework to measure the “ultimate“ dependent variable in IS research: the success of 
information systems (DeLone, McLean 1992, 2003). Although the DMSM was originally developed 
for information systems, especially the application of the model to areas such as process modeling 
(Sedera et al. 2004) or knowledge management (Kulkarni et al. 2006), to name a few, shows the 
broader applicability of the model to other domains (Petter et al. 2008). This broad applicability arises 
as the foundation of the DMSM is based on the generic communication and the information influence 
theory indicating that an evaluation of the success of any process is possible (Niemi, Pekkola 2009).  

Congruent to the DMSM, we view EA success factors as independent factors resulting in EA benefits 
as dependent factors. To apply the dimensions of the DMSM to the domain of EA, we suggest 
interpreting the DMSM dimension in the EA benefit realization model as follows:  

The dimension information quality in the original model can be interpreted as describing EA product 
quality, which describes the output of the information system. In the context of EA, we interpret this 
dimension as the output generated by the EA function. These are all artifacts storing information 
required for EA and related decision making. Similarly, we relate the second dimension of DMSM, 
system quality, to EA infrastructure quality. The EA infrastructure describes the actual system 

                                              
1 An information system is “any combination of information technology and people's activities using that technology to 
support operations, management, and decision-making” Ellison, Moore 2003. 



required to conduct EAM. Therefore, it determines the formal conditions under which EAM is 
executed. And finally, EA service delivery quality maps to the original dimension service quality. This 
third dimension is about the quality of the EA services provided by the EA function to EA stakeholder. 
The remaining three dimensions, intention to use, satisfaction, and net benefits remain in their original 
definition intact. The dimension intention to use is about how EA stakeholder are expected to use 
provided EA products, infrastructure, and services and the dimension satisfaction measures the EA 
stakeholders’ satisfactions with EA products, infrastructure, and services. Finally, net benefits are the 
residuum from all EA benefits as well as EA-related costs. These benefits can be efficiency, 
effectiveness, or flexibility improvements both on an organizational as well as project level. 

In addition to these mappings, we introduce a new dimension, EA cultural aspects. This is motivated 
by the criticism of the DMSM that cultural and people aspects are underrepresented (Ballantine et al. 
1996; Seddon 1997). The importance of the factor ’culture’ is also confirmed by our finding from our 
literature review as well as our discussions with EA experts (see below). While the dimension EA 
infrastructure quality is concerned with the more formal concerns of EA, the cultural aspects 
dimension captures informal, i.e. softer, conditions in which EA is operated. For example, (Bean 
2010) and (Magalhaes et al. 2007) argue that cultural and social aspects are a fundamental element of 
EA that is often neglected when discussing EA. Consequently, we argue that the model needs an 
extension and incorporate this new dimension ’cultural aspects’. Figure 2 summarizes the above 
discussed dimension of our extended model and depicts the subdimensions that we have identified in 
our literature review of success factors for EAM.2 
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Figure 2.  The dimensions and sub-factors of the EA Benefit Realization Model 

3.2 Exploratory Expert Interviews 

To explore and contextualize our a-prior model, we conducted ten expert interviews with Heads of EA 
as well as experienced EA consultants. The detailed interview results can be found in (Lange et al. 
2012). Our study confirmed the findings presented above. All experts agreed that the proposed 
dimensions are relevant and complete compared to their experiences. They also attested the practical 
relevance and value of the suggested model that allows us to establish an instrument measuring the 
benefits realization of EAM.  

In particular, our interviewed experts confirmed the need for a thorough consideration of cultural 
aspects in this context. However, some experts highlighted a potential role of these cultural aspects as 
a dependent factor from the dimensions EA products, EA infrastructure, and EA service delivery as 
                                              
2 The sub-dimensions of our model have been derived in the earlier mentioned literature review of EA success factors that is 
not further outlined here. 



these dimensions will have an impact on the EA culture. Furthermore, a hypothesis was raised by two 
experts stating that satisfaction might have no strong impact on EA benefits as it might describe a 
mediator for use but not for benefits. 

On basis of the qualitative insights gathered, the resulting revised EABRM including the cultural 
aspects as mediator is depicted in Figure 4.3 It considers EA Culture as an dependent variable instead 
of being an independent in line with EA product quality, EA infrastructure quality, and EA service 
delivery quality (compare to the a-priori model based on our literature review in Figure 3). 
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Figure 3: Original EABRM    Figure 4: Revised EABRM 

4 Confirmatory Phase: Empirical Survey 

We now describe how we tested the models above in the confirmatory phase. First, we outline how the 
survey instrument was developed, then how we identified potential different theoretical models in 
addition to the one presented above, and finally, we describe how we tested these models. 

4.1 Survey Development 

In order to develop a measurement instrument for the EABRM, we followed the processes as 
suggested by (MacKenzie et al. 2011). First, we defined for each construct a conceptual definition that 
specifies the nature of the construct’s conceptual domain as well as the conceptual theme of the 
construct. Thereby, we followed Bagozzi and Phillips’s (1982) recommendation to reuse existing, pre-
validated construct definitions from prior research as far as possible. Next, we generated items to 
represent the constructs leveraging again existing literature as far as possible. Having these items 
generated, we assessed their content validity by discussing whether the individual item represents the 
content domain of the desired construct as well as whether the item set collectively represents the 
entire content domain of the construct. For these discussions we talked to five experts who were 
familiarity with the model development from previous discussions, a further five experts who did not 
know the model but had expert knowledge in the area of EA, and five experts who have no specific 
knowledge of EA but are familiar with the information systems domain in general. This approach 
using different levels of expertise allowed us to ensure that the developed items are conceptually 
understood by a diverse population of interest (Anderson, Gerbing 1991). The instrument is available 
from the authors on request. 

Having developed the construct definitions and related items, we implemented the items in a web-
based survey. The face validity of this survey was tested again in a pilot phase. The web-survey was 
released to 10 personal contacts representative for the desired target group. In this pilot, we mainly 
collected feedback on the understandability and usability of the survey. Based on this feedback, we 
revised the survey and released the adjusted survey for data collection in August 2011. 

                                              
3 Note: Figure 3 and 4 depict only the model dimensions. The dimensions cluster the actual sub-factors, i.e. latent variables, 
for clarity. 



The survey was open for participation from August 2011-October 2011. It was distributed by the 
professional social network platform LinkedIn and its German equivalent XING though 33 relevant 
user groups. We posted an invitation to the in these user groups and additionally after one week we 
released a reminder to participate in each group. Based on these invitations, 574 people accessed the 
survey. Of these 252 (43.9%) started the survey and 117 (46.4%) completely filled in the survey.  

As the survey was distributed over the internet to unconfined groups, an immediate response rate 
cannot be calculated. However, between the demographics of those who filled in the survey 
completely and of those who stopped in between after providing demographics, no bias could be 
identified. The 117 complete responses come mainly from organization in Europe (47.8%) and North 
America (28.2%). The major share of the participants works in the financial and insurance industry 
(127.4%) or in information, communication, entertainment, and recreation industries (24.8%). The 
prevalence of these two industries is in line with previous studies (e.g. Foorthuis et al. 2010). Tables 1 
and 2 summarize relevant demographic data. 
Distribution by industry (based on ISIC Rev. 4) in %  Distribution by continent in % 
Financial and insurance activities 27,4  Australasia 13,7 
Manufacturing and construction 12,8  North America 28,2 
Information, communication, entertainment and 
recreation 

24,8  South America 2,6 

Public administration (including defense) 17,1  Europe 47,9 
Energy & water supply and waste management 4,3  Africa 4,3 
Human health and social work activities 3,4  N/A 3,4 
Trade, transportation, hotel, catering, real estate and other 
services 

9,4  Total 100 
 

Unknown 0,9    
Total 100,0    
Table 1: Participants by Industry            Table 2: Participants by Continent 

4.2 Exploring Alternative Conceptualizations 

Having defined two alternative explanatory models based on our literature and expert interviews for 
the realization of EA benefits (see Figure 3 and Figure 4), our next step was to conduct a confirmatory 
factor analysis that compares differently specified putative models of factor structure. Confirmatory 
factor analysis requires a set of putative models proposing different sets of latent variables (factors) to 
account for covariance among a set of observed variables. These plausible model variants need to be 
derived based on a priori designation of plausible factor patterns from previous theoretical or empirical 
work. The variants are then explicitly tested statistically against sample data (Bagozzi 1980; Bollen 
1989; Doll et al. 1994). 

Based on our understanding of the literature and the interviews, six different conceptualizations of EA 
benefit realization are possible in theory, including the two shown in Figure 3 and Figure 4. Although 
theoretically an unlimited set of conceptual models exists that may fit the data, we have selected only 
those putative models that logically build on the findings from our literature review and expert 
interviews. We describe and explain the putative models in the following. We visualize the different 
models in Figure 5: 
• Model 1 reflects EA benefits as a factor that is directly caused by the four EA success factor 

dimensions that have been identified in our literature review. This conceptualization is the simplest 
model relating the identified success factors with realized EA benefits. 

• Model 2 reflects EA benefits as a third-order factor which is directly caused by three of the four 
identified success factors while the remaining one, namely the cultural aspects, is considered to be 
a mediating factor. Interpreting the cultural aspect as mediators was a proposition that emerged 
from our expert interviews.  

• Model 3 reflects EA benefits as a third-order factor similar to original theory of the DMSM model. 
The four identified success factor dimensions are the independent variables causing the EA 



benefits. Use and Satisfaction are incorporated as mediators (this is the model already depicted in 
Figure 3). Being the closest model to the DMSM, we included this as a putative model as well. 

• Model 4 integrates the theoretical arguments of model 2 and model 3. It positions the cultural 
aspects next to use and satisfaction from the DMSM as mediators in the model. 

• Model 5 draws on the argument identified in the expert interviews that satisfaction has no strong 
impact on EA benefits and employs only culture, and use as mediators. EA benefits is thereby 
modeled as a third-order factor while the remaining three success factor dimensions still have a 
direct impact on the EA benefits. 

• Model 6 combines the reasoning of model 3 with the argument identified in the expert interviews 
that satisfaction has no strong impact on EA benefits. This model considers EA benefits as a third-
order factor with all success factor dimensions as independent variables. The only mediator in this 
model is use. 

 
Figure 5: Alternative models for confirmatory factor analysis with (F) formatively defined 
constructs and (R) reflectively defined constructs 

4.3 Assessing Model Fit 

Next, we statistically tested each of the models shown in Figure 5 against the empirical data to analyze 
the fit of the models. Therefore, we analyzed the data from the survey with an structural equation 
modeling (SEM) approach using the Warp3 PLS software that applies a partial least squares (PLS) 
technique (Kock 2011). PLS is an appropriate method in this study to test our hypothesized models as 
PLS is a well suited technique for exploratory and confirmatory research endeavors as well as theory 
development (in contrast to theory testing) (Marcoulides, Saunders 2006). Furthermore, PLS has the 
ability to work with small sample sizes. Also, PLS is able to assess mixed reflective and formative 
models, which was important to our study.  
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Applied to this research the most complex predictors are IQ2 and IQ8 having each 7 predictors which 
leads to a minimum sample size of 70. Hence, the used 117 responses in this survey fulfill this 
minimum sample heuristic.  

In the following, we test the research models with a two step approach (Anderson, Gerbing D. 1988). 
First, the quality of the alternative models is assessed by determining the overall fit to identify which 
model has a better fit with the original data and then the reliability and validity is evaluated for the 
favored model (Gefen et al. 2000).  

As our model contains both formative as well as reflective constructs, traditional global fit indicators 
employed for models with reflective indicators only cannot be applied (MacKenzie et al. 2011). To 
assess the model fit, (Kock 2011) recommends that the p-values for the average path coefficient (APC) 
and the average r-squared (ARS) are both lower than 0.05 and that the average variance inflation 
factor (AVIF) is lower than 5. In addition, we considered the average adjusted r-squared that has as 
well p-values lower than 0.05. Finally, (Tenenhaus et al. 2005) recommend calculating a goodness-of-
fit (GoF) indicator that multiplies the weighted average communality of the exogenous variables and 
the averaged r-squared. The results of these tests are presented in Table 3. 

 
Best 
Range Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Average Path Coefficient  0.209 0.240 0.182 0.200 0.226 0.207 

Average R-squared  0.535 0.561 0.535 0.548 0.565 0.554 

Average adjusted R-squared  0.518 0.550 0.516 0.516 0.549 0.540 

Average Variance Inflation Factor <5 2.493 2.481 2.681 2.643 2.535 2.558 

Goodness-of-Fit  0.635 0.650 0.643 0.643 0.656 0.650 

p-Value of Average Path Coefficient <0.05 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

p-Value of Average R-squared <0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

p-Value of Average adj. R-squared <0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Table 3: Overview of calculated Goodness-of-Fit indicators 

From the results of these tests can be concluded, that all models fulfill Kock’s (2011) criteria. The p-
values are below 0.05 for all models and the AVIF is below 5. However, comparing the calculated 
GoF, model 5 is superior to the others. This model is closely followed by model 2 and 6 having a 
difference of just 0.006 in the GoF. Having a closer look at the APCs and ARSs reveals why these 
GoF scores are so close. In general, the addition of a new latent variable to a model should increase 
the ARS, even if it is weakly associated with existing ones. This, however, generally should lead to a 
decrease in APC, since the path coefficient associated with the new latent variable will be low. 
Consequently, APC and ARS only increase together if the newly added latent variable increases the 
overall predictive and explanatory power of the model (Kock 2011). As can be seen in the results, 
adding the latent variable ‘use’ to model 5 compared to model 2 decreases the APCs while the ARS 
slightly increases. In contrast, the AARSs, which adjustes the R² for an increase in model complexity, 
decrease slightly due to the low explanatory power of the added latent variable. However, as the GoF 
accounts also for the communality, which is in the case of PLS the average variance extracted, model 
5 shows a better overall fit. Therefore, we focus in the following on the detailed analysis of this 
superior model 5 with respect to its validity and reliability. 

4.4 Evaluating Validity and Reliability 

In this next section, we evaluate the convergent validity, discriminant validity, and the consistency 
reliability first for all reflectively defined constructs of model 6 and then for all formatively defined 
constructs. We analyze and present formatively and reflectively defined measures subsequently as 
they require different kind of analysis and interpretation respectively (MacKenzie et al. 2011). 



Convergent validity is the extent to which an item reflects a particular construct and, for reflectively 
defined constructs, it is evaluated by examining the loading of the measurement items. For reflectively 
defined items, the recommended threshold is 0.5 (Bollen 1989). The minimum loading for each 
constructs in this study are with 0.76 (CA1), 0.79 (CA2), 0.81 (Use) and 0.59 (EA benefits) above this 
threshold. Next, the discriminant validity is examined. This is the extent to which an item reflects its 
construct in oppose to all other items in the measurement model. The cross-loading on all other factors 
show discriminant validity (Straub et al. 2004). In our study the cross-loadings are much lower than 
the factor loadings (at least 0.25) showing the discriminant validity for our reflective indicators. To 
assess the consistency reliability of the set of indicators, Cronbach’s alpha is used for reflectively 
defined measures (Bollen, Lennox 1991). All Cronbach’s alpha in our study are above the 
recommended threshold of 0.7 (CA1: 0.81, CA 2: 0.85, Use: 0.97 and EA benefits: 0.85). Based on 
these results, we conclude that the three reflectively defined constructs show an acceptable 
convergence and discriminant validity as well as consistency reliability. 

For formative constructs, the traditional notion of convergent and discriminant validity as well as 
consistency reliability cannot be assessed based on the discussed measures for reflective constructs as 
the indicators do not need to be correlated necessarily (MacKenzie et al. 2011). This is because 
indicators of formatively defined constructs may be positively, negatively, or completely uncorrelated 
with each other. Moreover, if traditional measures are applied, it may result in the removal of 
indicators that are essential to the domain of the construct and hence compromise the constructs 
definition (Diamantopoulos 2011). (Edwards 2001) argues that the convergent validity of formatively 
defined constructs can be evaluated using the adequacy coefficient (R2

a). The adequacy coefficient 
measures the strength of the relationship between a set of formative indicators and a composite latent 
construct by summing the squared correlations between the construct and its indicators and dividing 
by the number of indicators. R2

a values greater than 0.5 mean that, on average, a majority of the 
variance in the indicators is shared with the construct. In our study, only one construct is below this 
threshold, namely IQ3 having a value of 0.44. To further investigate this construct IQ3 which seems to 
have a low convergent validity, and also the other constructs, we analyze the individual formative 
indicators in the following. 

Ind. W. Load. Ind. W. Load. Ind. W. Load. Ind. W. Load. 
PQ1_1 0,28 0,73 IQ3_1 0,41 0,88 IQ9_1 0,32 0,90 Ben_1 0,04 0,61 
PQ1_2 0,29 0,76 IQ3_2 0,42 0,91 IQ9_2 0,31 0,87 Ben_2 0,04 0,59 
PQ1_3 0,34 0,89 IQ3_3 0,32 0,70 IQ9_3 0,30 0,83 Ben_3 0,05 0,71 
PQ1_4 0,32 0,84 IQ3_4 -0,12 -0,27 IQ9_4 0,26 0,72 Ben_4 0,06 0,79 
PQ1_5 -0,04 -0,10 IQ3_5 0,00 0,00 SQ1_1 0,29 0,86 Ben_5 0,05 0,71 
PQ2_1 0,26 0,78 IQ4_1 0,41 0,86 SQ1_2 0,30 0,89 Ben_6 0,05 0,71 
PQ2_2 0,29 0,88 IQ4_2 0,39 0,82 SQ1_3 0,29 0,86 Ben_7 0,05 0,70 
PQ2_3 0,29 0,87 IQ4_3 0,40 0,83 SQ1_4 0,29 0,86 Ben_8 0,06 0,77 
PQ2_4 0,29 0,88 IQ5_1 0,39 0,91 SQ2_1 0,17 0,68 Ben_9 0,05 0,65 
PQ2_5 0,13 0,39 IQ5_2 0,39 0,92 SQ2_2 0,18 0,71 Ben_10 0,05 0,75 
PQ3_1 0,26 0,84 IQ5_3 0,35 0,82 SQ2_3 0,21 0,85 Ben_11 0,05 0,66 
PQ3_2 0,28 0,90 IQ6_1 0,39 0,91 SQ2_4 0,22 0,89 Ben_12 0,06 0,80 
PQ3_3 0,28 0,91 IQ6_2 0,40 0,93 SQ2_5 0,23 0,90 Ben_13 0,05 0,69 
PQ3_4 0,28 0,88 IQ6_3 0,35 0,81 SQ2_6 0,21 0,85 Ben_14 0,06 0,80 
PQ3_5 0,09 0,30 IQ7_1 0,18 0,51 SQ3_1 0,36 0,84 Ben_15 0,06 0,78 
IQ4_1 0,31 0,68 IQ7_2 0,30 0,86 SQ3_2 0,39 0,91 Ben_16 0,06 0,82 
IQ4_2 0,35 0,77 IQ7_3 0,28 0,80 SQ3_3 0,38 0,89 Ben_17 0,05 0,73 
IQ4_3 0,33 0,73 IQ7_4 0,28 0,80 CA1_1 0,32 0,82 Ben_18 0,05 0,74 
IQ4_4 0,36 0,79 IQ7_5 0,26 0,75 CA1_2 0,33 0,85 Ben_19 0,06 0,77 
IQ2_1 0,17 0,41 IQ8_1 0,18 0,74 CA1_3 0,30 0,76 Ben_20 0,06 0,80 
IQ2_2 0,25 0,62 IQ8_2 0,20 0,79 CA1_4 0,30 0,77 Ben_21 0,06 0,81 
IQ2_3 0,21 0,52 IQ8_3 0,20 0,80 CA2_1 0,40 0,92 Ben_22 0,05 0,67 
IQ2_4 0,31 0,75 IQ8_4 0,15 0,60 CA2_2 0,40 0,92 Ben_23 0,05 0,70 
IQ2_5 0,26 0,63 IQ8_5 0,20 0,79 CA2_3 0,34 0,79 Ben_24 0,06 0,77 
IQ2_6 0,27 0,65 IQ8_6 0,19 0,78 Use_1 0,40 0,91 Ben_25 0,05 0,74 
IQ2_7 0,20 0,49 IQ8_7 0,20 0,79 Use_2 0,39 0,91 Ben_26 0,05 0,73 
      Use_3 0,35 0,81    



Table 4: Overview of Weights and Loading of the different indicators of model 6 

In order to analyze the validity of the formative indicators, the significance and strength of the path 
from the indicator to the composite latent construct has to be analyzed. These weights indicate how 
much of the variance of the construct is explained by the indicator and hence it should be significant 
(Bollen, Lennox 1991). Consequently, the number of indicators has an impact on the strength of the 
relationship as a construct cannot have more than 100% of its variance explained (Cenfetelli, 
Bassellier 2009). In addition to the assessment of the weights that explain the relative contribution of 
each indicator, the absolute contribution of each indicator can be assessed by analyzing the loadings 
(Cenfetelli, Bassellier 2009). As can be seen in Table 4, problematic loadings can only be found for 
the constructs PQ1_5, PQ2_5, PQ3_5, IQ3_4, and IQ3_5. As for these indicators also the weights 
seem to be problematic, we removed these indicators from the respective constructs. The first three 
indicators represent for the as-is, to-be, and roadmap of the EA products the attribute “available 
elsewhere”. It seems that the redundant availability of EA information does not have an impact on 
realization of EA benefits and hence can be removed. Similarly the other two problematic indicators, 
which are concerned with the ignorance or waiving of EA principles, do not seem to have an impact. 
This might be as the EA principles can also be fulfilled at a later stage and a temporary waiving or 
removal of the impact has no impact on the long-term benefits.  

In order to further analyze the formative indicators for conceptual redundancy, (Cenfetelli, Bassellier 
2009) recommend using the Variance Inflation Factors (VIF) that should be less than 10.00 
(Mathieson, Peacock 2001). In our study the maximum VIF is 4.47, hence suggesting appropriateness 
in terms of conceptual redundancy. Based on these results, we conclude that also the formatively 
defined constructs show acceptable validity and as reliability. 

5 Conclusions 

5.1 Discussion 

The present research has presented an empirically validated instrument for measuring the realization 
of benefits from EAM. The model incorporated both formative as well as reflective constructs that 
appear to be stable and valid according to our data analysis. However, five indicators that seemed to 
be problematic have been removed based on the statistical output and an ensuing theoretical 
discussion. 

Our empirical analysis confirms the viability of our proposed model of benefit realization from 
enterprise architecture. In doing so, it draws attention to five key factors that are relevant to EA benefit 
realization: EA artifact quality, EA infrastructure quality, EA service quality, EA culture, and EA use. 
Note how these five dimensions span object properties (EA product and infrastructure quality), 
process properties (EA service quality and use) as well as individual belief properties (culture). In 
turn, these findings attest the EA benefit realization as a social process on the interface between 
technology, usage and individuals. 

5.2 Implications for research and practice 

In this research, we have presented the constructs and measurement items describing a model of EA 
benefit realization on the one hand, and shown their empirical validity and reliability on the other 
hand. Therefore, we see two main implications: First, our work provides a comprehensive 
measurement instrument providing insights into factors that enable the realization of EA benefits. 
Secondly, it defines a first step towards a theory for the realization of EA benefits. Both theory and 
instrument, in turn, can thus be used in future theoretical and empirical studies on the use of EAM in 
IS practice. The insights from this study could therefore serve as a foundation for researching the 
business case of Enterprise Architecture that quantifies the benefits and costs associated with it from 
different stakeholder perspectives. Furthermore, understanding the benefits of EAM provides insights 



into the contribution of EAM to organizational goals and allows one to position the discipline better 
(especially compared to other disciplines such as project portfolio management or business process 
management. 

Our study also shows that in the domain of EAM, cultural aspects have an influence on the benefit 
realization. These aspects have not been considered in the original DMSM, yet seem to be important in 
IS practice. Consequently, future research could further examine these aspects and study how exactly 
cultural aspects have a role in the DMSM in other domains. This could lead to a more generalizable 
extension of the original DMSM. 

For practice, the research at hand provides a tool to assess the practice of an organization’s EA 
approach. Organizations can employ our measurement instrument in order to see how their EA 
practice looks like today and can map this against a desired state. Also, the measurement tool can be 
employed as a benchmarking tool. Once a larger set of data is collected, organizations can benchmark 
themselves against their industry and see where they have improvement potential in their EA practice. 

5.3 Limitations and Future Research 

The insights presented in this paper are based on a survey conducted over the internet yielding to 117 
usable responses from EA practitioners. To validate the findings on a larger scale, the sample needs to 
be further increased and broadened. Besides increasing the sample further, we need to collect data of 
various stakeholders within one organization to be able to compare their differing views on the topic 
while analyzing one fixed organization. 

In our future research, we aim to achieve two goals. Firstly, we want to further validate the 
measurement instrument by replicating the study. Secondly, we want to extend the measurement 
instrument through further context-specific factors. As we believe that EAM depends on contextual 
factors, our goal is to identify such contextual factors and incorporate them in the measurement 
instrument. Therefore, we are currently conducting the same survey among German organizations in 
order to collect further data and are conducting in depth case studies with organizations to gain 
additional insights.  
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