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Abstract—In recent methodological articles related to structural 

equation modeling (SEM), the question of how to measure 
endogenous formative variables has been raised as an urgent, 
unresolved issue. This research presents an empirical application 
from the CRM system development context to test a recently 
developed technique, which makes it possible to measure endogenous 
formative constructs in structural models. PLS path modeling is used 
to demonstrate the feasibility of measuring antecedent relationships at 
the formative indicator level, not the formative construct level. 
Empirical results show that this technique is a promising approach to 
measure antecedent relationships of formative constructs in SEM. 
 

Keywords—CRM system development, formative measures, PLS 
path modeling, research methodology.  

I. INTRODUCTION 
TRUCTURAL equation modeling (SEM) has become the 
leading analytical approach in contemporary IS research. 

SEM owes its popularity to the fact it allows researchers to 
examine multiple causal relationships simultaneously. Thus, 
SEM accommodates research that aims to unravel complex 
phenomena and inter-relationships between concepts in 
complete theoretical models.  

Historically, covariance-based SEM (CB-SEM) [24] has 
been the standard analysis method in IS research as well as 
behavioral sciences in general. It is parameter-based and the 
underlying assumption of the traditional CB-SEM is that the 
indicators used to measure latent variables are reflective in 
nature [8]. Partial Least Squares SEM (PLS-SEM) [39] has 
challenged CB-SEM has emerged as a complementary 
analysis method in recent years. Unlike CB-SEM, PLS 
modeling aims to maximize the explained variance of the 
dependent endogenous variables in the structural model [19]. 
In addition to reflective latent variables, PLS is also well-
equipped to estimate formative latent variables. As this paper 
focuses on formative measurement, PLS-SEM was chosen as 
the most appropriate analysis method [20]. 

Compared to reflective models, the use of formative models 
in empirical studies remains scarce [11]. The lack of 
popularity of formative models in IS research and other related 
disciplines has probably been influenced by the lack of 

 
Samppa Suoniemi is with the University of Turku, School of Economics, 

Department of Marketing, Finland (phone: +358-44-549-1055; e-mail: 
sawisu@ utu.fi).  

practical guidelines how to create, estimate and validate 
formative models, in sharp contrast to standardized 
development procedures that have been developed for 
reflective measures over the years [11], [33]. Publications that 
have addressed these issues have appeared only fairly recently, 
with arguably the most notable contributions coming from 
[12]-[14], [23], [29], [36], respectively.  

The scarcity of empirical models with formative structures 
may also be due to the fact that choice of measurement 
perspective is still often ignored by researchers [10], despite 
increasing evidence in literature about the undesirable 
consequences of model misspecification [13], [23]. In recent 
years, though, scholars have begun to challenge the “blind 
adherence” to the reflective approach with its strict emphasis 
on exploratory factor analysis and internal consistency [9]. 
Indeed, formative measurement models have been 
increasingly applied by IS researchers (for a list of examples, 
see [33]).  

In addition to the issues related to formative measurement 
model assessment, structural models with formative measures 
pose a particular type of problem, which has remained largely 
unsolved to date. Reference [9] voiced their concerns about 
“the conceptual plausibility of formatively-measured 
constructs occupying endogenous positions in structural 
models”, and stressed the urgency of finding a solution to this 
dilemma. This is a challenge with endogenous formative 
constructs due to different nomological networks of 
antecedents and consequences [23]. As a response, Cadogan & 
Lee [5] demonstrated the inappropriateness of developing 
theory about antecedents to endogenous formative constructs 
at the aggregate level (i.e. path relationships between latent 
variables). Rather, antecedents’ relationships to the dependent 
formative construct should be assessed at the formative 
indicator level (i.e. path relationships from latent variable to 
indicator), which would be unorthodox in SEM. The purpose 
of this paper is to discuss and empirically test the feasibility of 
Cadogan & Lee’s [5] conceptual solution in the measurement 
of endogenous 2nd order formative constructs.  

II.  MEASURING ENDOGENOUS FORMATIVE COMPOSITE 
VARIABLES 

Cadogan & Lee [5] presented a conceptual solution to 
measure endogenous 2nd order formative constructs. As their 
novel approach has been neither discussed nor tested in other 
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