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Causal–formative indicators directly affect their corresponding latent variable. They run counter to the

predominant view that indicators depend on latent variables and are thus often controversial. If present,

such indicators have serious implications for factor analysis, reliability theory, item response theory,

structural equation models, and most measurement approaches that are based on reflective or effect

indicators. Psychological Methods has published a number of influential articles on causal and formative

indicators as well as launching the first major backlash against them. This article examines 7 common

criticisms of these indicators distilled from the literature: (a) A construct measured with “formative”

indicators does not exist independently of its indicators; (b) Such indicators are causes rather than

measures; (c) They imply multiple dimensions to a construct and this is a liability; (d) They are assumed

to be error-free, which is unrealistic; (e) They are inherently subject to interpretational confounding; (f)

They fail proportionality constraints; and (g) Their coefficients should be set in advance and not

estimated. We summarize each of these criticisms and point out the flaws in the logic and evidence

marshaled in their support. The most common problems are not distinguishing between what we call

causal–formative and composite–formative indicators, tautological fallacies, and highlighting issues that

are common to all indicators, but presenting them as special problems of causal–formative indicators. We

conclude that measurement theory needs (a) to incorporate these types of indicators, and (b) to better

understand their similarities to and differences from traditional indicators.

Keywords: causal indicators, formative indicators, composites, measurement models, structural equation

models

. . . Formative indicators are not measures at all.

—Lee, Cadogan, and Chamberlain (2013, p. 12)

Disciplines such as IS should consider avoiding formative measure-

ment . . . editors should question and perhaps even temporarily

discourage the use of formative measurement.

—Hardin and Marcoulides (2011, p. 761)

The shortcomings of formative measurement lead to the inexorable

conclusion that formative measurement models should be abandoned.

—Edwards (2011, p. 383)

New and unconventional ideas typically elicit backlash. The

idea that indicators sometimes affect, rather than are affected by,

the latent variable that they measure has historic roots (Blalock,

1963, 1964, 1968, 1971), but is relatively new to a large group of

researchers. The preceding quotes are part of the backlash stimu-

lated by the increased attention on causal and formative indicators.

Such articles not only highlight allegedly insurmountable prob-

lems associated with the use of causal and formative indicators in

measurement models but also go so far as to explicitly call for a

ban on their use. In doing so, they often praise the allegedly

superior virtues of reflective (effect) indicators, which, for some

authors, even constitute “the only defensible measurement model”

(Iacobucci, 2010, p. 94, emphasis added). The recent attack on

causal and formative indicators commenced with Howell, Breivik,

and Wilcoxs (2007a, 2007b) and Bagozzi’s (2007) articles in

Psychological Methods; was followed by Franke, Preacher, and

Rigdon’s (2008) and Wilcox, Howell, and Breivik’s (2008) con-

tributions to a special issue of Journal of Business Research; and

culminated in a series of increasingly hostile articles in a variety

of disciplines, including organizational behavior (e.g., Edwards,

2011), consumer psychology (e.g., Iacobucci, 2010), marketing

(e.g., Lee & Cadogan, 2013; Lee et al., 2013; Lee, Cadogan, &

Chamberlain, 2014; Howell, 2013), and information systems (e.g.,

Hardin, Chang, & Fuller, 2008; Hardin & Marcoulides, 2011;

Howell, Breivik, & Wilcox, 2013; Kim, Shin, & Grover, 2010).

Although some of these articles have attracted individual re-

sponses from scholars more open to causal and formative indica-

tors (e.g., see Bainter & Bollen, 2014; Bollen, 2007; Diamanto-

poulos, 2013; Diamantopoulos & Temme, 2013), to date there has

been no systematic and comprehensive attempt to answer the

critics. Such lack of defense could be misinterpreted as an admis-

sion that such indicators are indeed fatally flawed— eventually

leading to the abandonment of causal and formative indicators.

This would be unfortunate, not least because “it could encourage
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Formative measurement



Formative measurement?

• Measures cause the construct

• A CEO responding positively to a
survey causes the firm to be innovative

• How you respond to questions about
your income, education, etc. defines
your socio economic status

Bollen, K. A., & Diamantopoulos, A. (2017). In defense of causal-formative indicators: A minority report. Psychological Methods, 22(3), 581–596. 

https://doi.org/10.1037/met0000056 p. 581
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Guidelines for using formative measurement

Fallacy: rejection of one 

model does not imply 

acceptance of another

Bollen, K. A., & Diamantopoulos, A. (2017). In defense of causal-formative indicators: A minority report. Psychological Methods, 22(3), 581–596. 

https://doi.org/10.1037/met0000056

https://doi.org/10.1037/met0000056


Measurement and modeling

Measurement 
result

Theoretical 
concept

Statistical 
model

Markus, K. A. (2018). Three conceptual impediments to developing scale theory for formative scales. Methodology, 14(4), 156–164. https://doi.org/10.1027/1614-

2241/a000154

Measurement Modeling

Representation

https://doi.org/10.1027/1614-2241/a000154


Items as causes of constructs

Markus, K. A. (2018). Three conceptual impediments to developing scale theory for formative scales. Methodology, 

14(4), 156–164. https://doi.org/10.1027/1614-2241/a000154 pp. 157-158

https://doi.org/10.1027/1614-2241/a000154


Measurement and modeling

Measurement 
result

Theoretical 
concept

Markus, K. A., & Borsboom, D. (2013). Frontiers in test validity theory: measurement, causation and meaning. New York, N.Y.: Psychology Press. (pp 32-33)

Rhemtulla, M., Bork, R. van, & Borsboom, D. (2015). Calling Models With Causal Indicators “Measurement Models” Implies More Than They Can Deliver. Measurement: 

Interdisciplinary Research and Perspectives, 13(1), 59–62. http://doi.org/10.1080/15366367.2015.1016343

Measurement Modeling

Representation

Formative models might be useful but are not measurement 

(Markus & Borsboom, 2013, Chapter 6, Rhemtulla et al 2015)
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Alternatives to formative measurement
models

Aguinis, H., & Edwards, J. R. (2014). Methodological Wishes for the Next Decade and How to Make Wishes Come True. Journal of Management 

Studies, 51(1), 143–174. https://doi.org/10.1111/joms.12058

Edwards, J. R. (2011). The Fallacy of Formative Measurement. Organizational Research Methods, 14(2), 370–388. 

https://doi.org/10.1177/1094428110378369
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Summary of formative measurement

• Formative measurement does not exist
• Items do not cause the construct

• If they did, this would be easy to demonstrate by
manipulating the measures

• Formative models (indices) can be useful
• Items that go into the index must be validated

outside the index

• An index must be justified



Statistical issues in
formative models



Identification of formative models

Formative
indicator 1

Formative LV

Formative 
indicator 2

Formative 
indicator 3

“Error”

Measure 1

Measure 2

Error

Error

Aguirre-Urreta, M. I., Rönkkö, M., & Marakas, G. M. (2016). Omission of Causal Indicators: Consequences and Implications for Measurement. 

Measurement: Interdisciplinary Research and Perspectives, 14(3), 75–97. https://doi.org/10.1080/15366367.2016.1205935

Aguirre-Urreta, M. I., Rönkkö, M., & Marakas, G. M. (2016). Omission of Causal Indicators: Consequences and Implications for Measurement – A 

Rejoinder. Measurement: Interdisciplinary Research and Perspectives, 14(4), 170–175. https://doi.org/10.1080/15366367.2016.1257323

Formative LV receives its 

identify and meaning from the 

”reflective” measures

https://doi.org/10.1080/15366367.2016.1205935
https://doi.org/10.1080/15366367.2016.1257323


Composite model and weight calculation

Formative
indicator 1

Formative LV

Formative 
indicator 2

Formative 
indicator 3

Other LV

β

Lee, N., & Cadogan, J. W. (2013). Problems with formative and higher-order reflective variables. Journal of Business Research, 66(2), 242–247. 

https://doi.org/10.1016/j.jbusres.2012.08.004

w1 w2
w3

Weights are defined to maximize β

• Possible positive bias

• Full mediation assumed

• Interpretational confounding

Solution: defined 

the weights based 

on theory

Indices

https://doi.org/10.1016/j.jbusres.2012.08.004


Multiple item indices



   

 

1. H ow well do the following statements describe your firm? 

Our firm is very innovative ................................ ................................ .............................  1 2 3 4 5 

We are the technological leader in our industry ................................ ...........................  1 2 3 4 5 

We are often the first to bring new product concepts to markets ............................  1 2 3 4 5 

 

Our firm will certainly succeed in the future ................................ ................................  1 2 3 4 5 

Our firm will definitely grow faster than competition ................................ ................  1 2 3 4 5 

We will be more profitable than the average firm ................................ .......................  1 2 3 4 5 
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Scale and non-scale variables

Unidimensional scale
• Items measure the same

quantity

• Items are highly correlated

• If it were not for random
error (unreliability), the
items would be perfectly
correlated

Non-scale variables
• Items measure distinct

quantities

• Items may not be highly
correlated

• Example: beer, wine, and hard
alcohol as sources of alcohol

• Example: various alternative
ways that a company can do
supply chain redesign



Wooldridge, J. M. (2013). Introductory econometrics: a modern approach (5th ed). Mason, OH: South-Western Cengage Learning. p. 96-97



Index as depedenent and independent
variable

Independent variable

y = β0 +β1C + u

y = β0 +β1x1 + β1x2 + β1x3 + u

Dependent variable

C = β0 +β1z1 + u

x1 = β01 +β1z1 + u

x2 = β02 +β1z1 + u

x3 = β03 +β1z1 + u

Define an index:

C = x1 + x2 + x3

Edwards, J. R. (2001). Multidimensional constructs in organizational behavior research: An integrative analytical framework. Organizational 

Research Methods, 4(2), 144–192.



Summary of indices

1. Items that form the index must be
validated outside index construction

2. The index needs to be justified
A. Different sources of a quantity

B. Alternative ways that the behavior can
manifest

3. Justify the use of index over separate
items

4. Set the weights on conceptual grounds
A. When in doubt, use equal weights

Probably a good idea to avoid the term
”formative”
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