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What is Qualitative Comparative Analysis? 

“QCA is both a research approach and a data analysis 

technique”… 

 “The plausibility of findings from a QCA as a 

 technique much depends on the quality of the work 

 done before and after the analysis, i.e., QCA as a 

 research approach”  

   

(Schneider and Wagemann, 2012, p.13). 
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QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 
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QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

It strives to 

 “gather in-depth insight in the 

 different cases and capturing 

 the complexity of the cases” 

 

 

 

 

(Rihoux and Lobe, 2009) 



p. 5 Introduction to Qualitative Comparative Analysis (QCA) | Dr. Stefan Verweij | Chair for the Governance of Innovative and Complex Technological Systems 

QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

It strives to 

 “gather in-depth insight in the 

 different cases and capturing 

 the complexity of the cases” 

and to 

 “produce some level of 

 generalization” 

 

(Rihoux and Lobe, 2009) 



p. 6 Introduction to Qualitative Comparative Analysis (QCA) | Dr. Stefan Verweij | Chair for the Governance of Innovative and Complex Technological Systems 

Many

Qualitative

Research

Comparative

Aspects of Cases Research

Quantitative

Research

Few

Few Number of Cases Many

QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

Graph: Adapted From Ragin (1994) Constructing Social Research 

“conditions” 
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QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

Graphs: Rihoux et al. (2013) in ‘Political Research Quarterly’ 
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QCA as a Research Approach 

“QCA was mostly developed for applications in political 

science (…) and historical sociology (…)” where “the 

maximum number of [such] cases is of necessity 

limited.” 

 

        (Berg-Schlosser et al., 2009, p.2-3) 

 

• Macro-, meso-, and micro-level 

Graph: Rihoux et al. (2013) in ‘Political Research Quarterly’ 

Book: Ragin (1987) The Comparative Method: Moving Beyond Qualitative and Quantitative Strategies 
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QCA as a Research Approach 

QCA formalizes and systematizes case comparison, and this 

has a huge advantage: 

 “The problem is that, when it comes to comparing 

 more than, say, two or three cases, in many instances 

 the comparison of the case study material is rather loose 

 or not formalized – hence the scientificity of case studies 

 is often  questioned (…).” 

 

(Rihoux and Lobe, 2009) 
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QCA as a Research Approach 

Jonathan Aus even put it like this: 

 “There can be no doubt that ‘thick descriptions’, as for 

 instance employed in anthropology, may contribute to a 

 better understanding of human behavior in specific 

 social contexts. Yet the interpretation of data gathered in 

 a theoretical vacuum remains largely intuitive (…). 

 Nevertheless, most case studies (…) could maliciously 

 be qualified as atheoretical ‘data dumps’.” 

 

(Aus, 2009, p.175) 
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QCA as a Research Approach 

However, 

 “The empirical argument must be subordinated to the 

 theoretical argument. Even if researchers are confronted 

 with a medium-N dataset, the use of QCA would not be 

 appropriate if there are no explicit expectations about 

 set relations. 

 Likewise, the use of QCA would be appropriate even if 

 the N is large if, and only if, researchers are interested in 

 set relations rather than correlations.” 

 

(Schneider and Wagemann, 2012, p.13). 
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QCA as a Research Approach 

QCA is fundamentally different from regressional analytical 

methods. Inter alia, 

  

 Causal inference in regressional analytic methods, e.g.: 

  The more of X, the more of Y 

  The less of X, the less of Y 

 Causal inference in QCA, inter alia: 

  If X{1}, then Y{1}  X{1}  Y{1} 

  Only if X{1}, then Y{1}  X{1}  Y{1} 

See for the full argument: Thiem, Baumgartner, and Bol (2015) in ‘Comparative Political Studies’ 
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QCA as a Research Approach 

Qualitative Comparative Analysis as an approach is… 

 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

“Set-theoretic methods operate on 

membership scores of elements in sets; 

causal relations are modeled as subset 

or superset relations; necessity and 

sufficiency or INUS (…) are at the center 

of attention. 

The use of set theory focusses attention 

on unraveling causally complex patterns 

in terms of equifinality, conjunctural 

causation, and asymmetry.” 

 
Quote: Schneider and Wagemann (2012, p.8) 



p. 14 Introduction to Qualitative Comparative Analysis (QCA) | Dr. Stefan Verweij | Chair for the Governance of Innovative and Complex Technological Systems 

Set-Theory and Complex Causality 

QCA is set-theoretic and geared to analyzing complex causality 

 

• Necessity 

• Sufficiency 

• INUS 

 

The condition X has to be present for the 

outcome Y to occur; without X, Y cannot 

occur 

 

Only if X{1}, then Y{1} 

 

This means that Y implies X 

X{1}  Y{1} 

 

The outcome Y is a subset of the 

condition X 

 
 
 
 
Set X 

Set Y 
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Set-Theory and Complex Causality 

QCA is set-theoretic and geared to analyzing complex causality 

 

• Necessity 

• Sufficiency 

• INUS 

 

The condition X can produce the 

outcome Y by itself; with X, Y can occur 

 

 

If X{1}, then Y{1}  

 

This means that X implies Y 

X{1}  Y{1} 

 

The condition X is a subset of the 

outcome Y 

 
 
 
 
Set Y 

Set X 
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Set-Theory and Complex Causality 

QCA is set-theoretic and geared to analyzing complex causality 

 

• Necessity 

• Sufficiency 

• INUS 

 

Y cannot occur without X, and only X 

can produce Y 

 

 

This means that X implies Y and Y 

implies X 

 

X{1}  Y{1} 

 

The condition set X and the outcome set 

Y perfectly overlap 

 
 
 
 
Set X & Y 

and 
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Set-Theory and Complex Causality 

QCA is set-theoretic and geared to analyzing complex causality 

 

• Necessity 

• Sufficiency 

• INUS 

 

 

 

 

• For example: A*B*~C + ~A*B*C + A*~B*C  Y 

A condition is INUS if it is 

 insufficient for producing the 

 outcome on its own, but a 

 necessary part of a conjunction 

 that is unnecessary but 

 sufficient for producing the 

 outcome 
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Set-Theory and Complex Causality 

A*B*~C + ~A*B*C + A*~B*C  Y 

 

A 

C B 

Equifinality [Logical OR] 

 Multiple conditions (or ‘paths’ / 

 configurations) can produce the outcome 

Conjunctural causation [Logical AND] 

 Combinations of conditions produce an 

 outcome 

Asymmetry 

 Presence of a condition for Y does not 

 imply absence of that condition for ~Y 
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QCA as a Research Approach 

To recap, Qualitative Comparative Analysis as an approach is… 

• Case-based/oriented 

• Comparative 

• Set-theoretic 

 

The latter implies understanding causality as being complex in 

terms of: 

• Equifinality 

• Conjunctural causation 

• Asymmetry  
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QCA as a Research Approach 

So, how does a QCA research process look like? 

 “In the process of configurational comparative analysis, the 

 researcher engages in a dialogue between cases and 

 relevant theories.” 

(Berg-Schlosser et al., 2009, p.6) 

Put differently: 

 “…a dialogue between evidence and ideas.” 

(Ragin, 1987) 

Or: 

 “…iterative movements  between induction and deduction…” 

(Gerrits and Verweij, 2013, p.176)  
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QCA as a Research Approach 

Graph: Rihoux and Lobe (2009) in Byrne and Ragin (2009) 
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Example 1 

1. We formulated a research 

question… 

2. Drafted a theoretical 

framework and operationalized 

our conditions… 

3. Selected our cases, and 

collected and coded our data… 

4. Constructed a data matrix 

and analyzed the matrix with 

QCA techniques and 

software… 

5. Interpreted the results of our 

analysis... 

Source: Verweij et al. (2013) in ‘Public Administration’ 
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Example 1 

After operationalization, case collection and coding of the data… 

 

 

Source: Verweij et al. (2013) in ‘Public Administration’ 
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Example 2 

1. We formulated a research 

question… 

3. Drafted a theoretical 

framework and operationalized 

our conditions… 

2. Selected our cases, and 

collected and coded our data… 

4. Constructed a data matrix 

and analyzed the matrix with 

QCA techniques and 

software… 

5. Interpreted the results of our 

analysis... 

Source: Verweij (2015) Ph.D. Thesis, Erasmus University Rotterdam 
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Source: Verweij (2015) Ph.D. Thesis, Erasmus University Rotterdam 
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QCA as a Research Approach 

Gaining theoretical and case knowledge* 

Case construction* 

Raw data matrix 

Truth table 

Patterns 

Interpretation 

Return to the cases/theory 

where the 

techniques 

come in 

QCA is an 

iterative 

process 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome of interest 

• Selection of conditions 

• Visualizing cases 

 A case = a configuration of conditions 

 and the outcome 

 

 

 

 

         Y 

See: Rihoux and Lobe (2009) in Byrne and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

The research question must fit QCA’s 

set-theoretical nature* 

 

QCA can be used for multiple purposes, 

inter alia: 

 Summarizing data* 

 Testing hypotheses or theories 

 Pattern exploration* 

 Building new theories 

 

Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

Examples of research questions from QCA-papers I reviewed… 

Which ones are appropriate for QCA and which are not? 

 

• “How and under what conditions do perceived integrity violations lead to 

organizational change?” 

• “What are the characteristics of cities that make these changes more or less 

feasible?” 

• “What configurations of organizational attributes are associated with high and low 

organizational capability (…)?” 

• Which criteria in terms of (…) are associated with successful management in 

municipalities, and which of those principles are necessary or/and sufficient (…)?” 

• “(…). What happens when these organizational attributes combine?” 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection (1/3) 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Remember: 

 A case = a configuration of 

 conditions and the outcome 

 

Cases can be ‘found’ or ‘produced’ 

during the research (i.a., more grounded 

approaches, pattern exploration) or 

cases can be ‘predefined’ prior to the 

research, based on existing theories 

(i.a., more deductive approaches, testing 

theories) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection (2/3) 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Irrespectively, make sure that: 

  

 Cases share background 

 characteristics…  but within this 

 ‘area of homogeneity’ the 

 cases are heterogeneous 

  

 You allow flexibility: cases may 

 be dropped or added 

  

 You justify your case selection Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection (3/3) 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Irrespectively, make sure that: 

  

 You have a clearly defined 

 outcome that you want to 

 explain 

 

 If possible, you include cases 

 with the outcome and the non-

 outcome 

 

Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Trade-off between 

 Gaining sufficient case 

 knowledge (‘capturing the 

 complexity of cases’) 

And… 

 The number of cases you can 

 study (‘striving for 

 generalization’) 

 

You may use a variety of data sources, 

both qualitative and quantitative Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Make sure that: 

  

 You have a clear definition of 

 the outcome you want to 

 explain across the cases 

 

 You include cases with the 

 outcome and the non-outcome 

Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

Make sure that: 

  

 The conditions vary across cases 

 

 The n of conditions is kept  low 

 

 If theory permits it, expectations 

 between conditions and the 

 outcome are formulated 

 

 You justify your selections   Cf. Berg-Schlosser et al. (2009) in Rihoux and Ragin (2009) 
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QCA as a Research Approach 

• Before the ‘analytical moment’, the following tightly 

connected and often iterative research steps are important 

 

• Research question 

• Case selection 

• Gaining case knowledge 

• Defining the outcome 

• Selection of conditions 

• Visualizing cases 

 

As an interim complexity-reduction step 

between rich case material and the data 

matrix 

 

Can be done in different ways (e.g., 

graphs, timelines, tables) 
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QCA as a Research Approach 

The interim ‘product’ of your efforts so far: raw data matrix 

Exercise for the morning: 

  

 Design your QCA research 

 project, focusing on steps 1-4 in 

 Rihoux and Lobe (2009) 

 

 Pay attention in particular to the 

 fit between the research 

 question/purpose, and the 

 further design of the research 
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Introduction to Qualitative 

Comparative Analysis (QCA) 

Afternoon Session: The Basics of QCA as a Set of Analytical Techniques 

IUSF-TIAS Autumn School on ‘Concepts, Frameworks and Methods for the Comparative Analysis of Water Governance’ 

Jülich, Germany, November 3rd, 2015 
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Recap of “The Basics of QCA as an Approach” 

Raw data matrix 

Truth table 

Patterns 

Interpretation 

Return to the cases/theory 

where the 

techniques 

come in 

Gaining theoretical and case knowledge 

Case construction 

Cf. Verweij (2015) Ph.D. Thesis, Erasmus University Rotterdam 

QCA is an 

iterative 

process 
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The ‘Analytical Moment’ + Interpretation 

This afternoon we will focus on the truth table analysis, that is, 

the analysis of sufficiency* 

4. Parameters of fit 

 Consistency 

 Coverage 

 

5. Truth table minimization 

 Conservative solution 

 Intermediate solution 

 Parsimonious solution 

 

6. Interpretation of results 

1. Calibrating a data matrix 

 Crisp sets 

 Fuzzy sets 

 

2. Constructing a truth table 

 

3. Recognizing and solving 

contradictory truth table rows 
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Calibrating a Data Matrix 

Calibration is: 

 “The process of using empirical information on cases for 

 assigning set membership to them (…).” 

 

(Schneider and Wagemann, 2012, p.32). 
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Calibrating a Data Matrix 

Cases have membership in sets (conditions and outcome = sets) 

 

There are three important ‘anchor points’ in calibration 

• 0.0 = full non-membership; the case is fully out of the set 

• 0.5 = ambiguity; cross-over point 

• 1.0 = full membership; the case is fully in the set 

 

Basically, the result of calibration is the grouping of similar cases 

and the separating of different ones per condition/set 
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Calibrating a Data Matrix 

Table: Ragin (2008) Redesigning Social Inquiry: Fuzzy Sets and Beyond 

Differences 

in degree 

Differences 

in degree 

Difference 

in kind 
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Calibrating a Data Matrix 

Important things to take into account when calibrating 

 

• Avoid calibrating cases as having 0.5 membership (i.e. 

maximum ambiguity) 

• Use prior knowledge (theory) if possible to calibrate. Why? 

 Classifying cases based on, e.g., the mean or median 

produces categories that are void of any substantive 

meaning in terms of the concept being measured 

+ Example: taking the mean of countries’ GDP may classify 

certain countries as rich (set membership: 1.0) whilst we would 

actually consider them poor (set membership: 0.0) 

• Allow yourself to recalibrate based on case knowledge 
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Calibrating a Data Matrix: Example 

Table: Verweij (2015) in ‘International Journal of Project Management’ 

Contract type 

• 0.00 = D&C 

• 1.00 = DBFM 

 

Scope 

• 0.00 = road construction 

• 0.33 = road & bridges 

• 0.67 = road & bridges ‘plus’ 

• 1.00 = integral projects 

 

Contract size (cf. literature) 

• Small, medium, large, very 

large projects 

 

MAN & COOP (cf. literature) 

• Internal – External 

• Contractual – Cooperative  

 

SATIS (no literature available) 
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From Data Matrix to Truth Table 

In the calibrated data matrix, each row is a case… 

 …and in the truth table, you group similar cases as 

 combinations of conditions, and each row is now a 

 configuration 

 

This means that the focus shifts from diversity between cases 

(data matrix) to similarities across cases (truth table) 

 

Number of truth table rows = 2k, where k is number of conditions 

 

Each truth table row is a statement of sufficiency 
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From Data Matrix to Truth Table: Example 

1. Order the cases over the logically possible configurations 

2. Thereafter, based on case data, assign the outcome to each 

configuration 

Table: adapted from Verweij (2015) in ‘International Journal of Project Management’ 
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Truth Table Examination: Contradictory Rows 

• Contradictory row = the same configuration produces the 

outcome in one case and the non-outcome in an other case 

• Contradictions need to be solved as much as possible 

• Low consistency scores (“incl.”) indicate ‘no sufficiency’ 

Table: Verweij (2015) in ‘International Journal of Project Management’ 
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Strategies for Dealing with Contradictions 

1. Add an additional condition (model re-specification) 

2. Replace a condition with another one (model re-specification) 

3. Re-examine operationalization (re-calibration) 

4. Reconsider the outcome condition (outcome re-definition) 

5. Go back to the cases; gain additional case knowledge 

6. Is the case really a case of your phenomenon being studied? 

7. Recode contradictory cases as having the non-outcome 

8. Use consistency and frequency criteria 
 

Recall: QCA is iterative; dialogue between cases and theory 

See: Rihoux and De Meur (2009) in Rihoux and Ragin (2009) 
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Strategies for Dealing with Contradictions 

Strategies that I used in the example: 

3. Re-examine operationalization (re-calibration) 

4. Reconsider the outcome condition (outcome re-definition) 

5. Go back to the cases; gain additional case knowledge 

7. Recode contradictory cases as having the non-outcome 

8. Use consistency and frequency criteria 
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Parameters of Fit: Consistency 

There are two basic parameters that aid in the analysis of the truth 

table and the interpretation of the results 

 

 Consistency expresses “the degree to which empirical 

 evidence supports the claim that a set-theoretic relationship 

 [sufficiency] exists” 

 

•  As an aid in analysis: generally, low consistency rows in the truth 

 table indicate a contradiction to the statement that ‘this row is 

 sufficient’ – don’t include it in the truth table minimization 

• For interpreting results (i.e., after truth table minimization): higher 

consistency indicates more consistent statements of sufficiency 

Quote: Rihoux and Ragin (2009): Configurational Comparative Methods 
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Parameters of Fit: Consistency (Crisp Sets) 

Consistency of X as a sufficient condition for Y = 

 

 Number of cases where X = 1 and Y = 1 

         Number of cases where X = 1 

 

For example:    Is configuration X sufficient for Y? 

      

     The consistency is 31/33 = 0.939 

      

     Yes, we can conclude this row in 

     the truth table minimization 

Source: Schneider and Wagemann (2012) 

Row A B C Cases with Y Cases with ~Y 

1 1 1 0 31 2 

… … … … … … 

 
 
 
 
Set Y 

Set X 
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Parameters of Fit: Consistency (Fuzzy Sets) 

Consistency of X as a sufficient condition for Y = 

 

 Σ(min(Xi,Yi)) 

        Σ(Xi) 

 

For example:   Is configuration (truth table row) A*B*~C sufficient for Y? 

      

    Membership case 1 in the configuration is 0 

    Membership case 2 in the configuration is 0.33 

    Min(Xi,Yi) for the cases is 0 and 0.33, respectively 

    Thus: (0+0.33)/0.33 = 1.000 

    Yes, we can code row A*B*~C as Y{1} in the truth table 

      

     

Case A B C Y 

1 0 1 0.33 0.67 

2 0.33 1 0.67 1 

 
 
 
 
Set Y 

Set X 
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Truth Table Minimization 

Once you have decided which truth table rows are consistent 

with (i.e. ‘true’) in supporting the statement of sufficiency, i.e., 

which truth table rows will be included in the minimization, the 

truth table can be minimized to produce a solution formula 

 

The basic idea is: 

 The pairwise comparison of configurations that have the 

 same outcome but differ in one other condition 
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Truth Table Minimization: Example 1 

Figure: Verweij and Gerrits (2013) in ‘Evaluation’ 

truth table 

rows 

pairwise 

comparison 

solution 

formula 
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Truth Table Minimization: Example 2 

Be aware! 

 Sometimes, the truth table algorithm in the QCA  software 

 obscures possible theoretically relevant models from your sight! 

 

   In this example, there are three sufficient 

   minimized models that can explain the outcome 

    A*B*c 

    A*B*C 

    a*B*C 

    a*b*C 

A*B 

B*C 

a*C 
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Truth Table Minimization: Example 2 

Be aware! 

 Sometimes, the truth table algorithm in the QCA  software 

 obscures possible theoretically relevant models from your sight! 

Sufficient 

configurations ► 

 

Prime implicants ▼ 

A*B*~C A*B*C ~A*B*C ~A*~B*C 

A*B X X 

B*C X X 

~A*C X X 
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Truth Table Minimization: Example 2 

Be aware! 

 Sometimes, the truth table algorithm in the QCA  software 

 obscures possible theoretically relevant models from your sight! 

Sufficient 

configurations ► 

 

Prime implicants ▼ 

A*B*~C A*B*C ~A*B*C ~A*~B*C 

A*B X X 

B*C X X 

~A*C X X 
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Truth Table Minimization 

Be aware! 

 Sometimes, the truth table algorithm in 

 the QCA software obscures possible 

 theoretically relevant models from your 

 sight! 

 

The solution? 

 Use the QCA package in R as the 

 preferred software for a QCA analysis 

  See www.compasss.org for more information 

Book: Thiem and Dușa (2013) 

http://www.compasss.org/
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Truth Table Minimization: Limited Diversity 

Limited diversity occurs when many truth table rows are devoid of 

cases, with the consequence that no/few pairs can be compared 

 

For example: 

F1 ~F2 F3 M  Y 

~F1 F2 F3 M  Y 

F1 F2 ~F3 M  Y 

… … … … … 

… … … … … 

 Number of conditions: 4 

  

 Number of logically possible 

 configurations = 2k = 24 = 16 

 

 Empirically present configurations = 3 

 

 Logical remainders = 13 

 

 Problem: no minimization is possible 
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Truth Table Minimization: Limited Diversity 

Where does limited diversity come from? 

 

• The number of truth table rows outnumbers of the number of 

cases (‘arithmetic remainders’) 

• Social reality tends to be structured in clusters of similar cases, 

so cases tend to be clustered in certain truth table rows 

(‘clustered remainders’) 

• Conditions in a study could create configurations that are 

logically possible, but empirically impossible (‘impossible 

remainders’) 

Source: Schneider and Wagemann (2012) 
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Dealing with Limited Diversity 

How can we deal with limited diversity? 

 

 We could add cases and/or drop conditions  

 (iterative nature of QCA) 

 

Or : 

 We can include logical remainders (empty truth table rows) in 

 the minimization 

 (back to theory; ‘counterfactual analysis’) 
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Dealing with Limited Diversity 

There are three options to minimize the truth table: 

 

1. Conservative/complex solution 

Empty truth table rows are not included in the minimization 

2. Parsimonious solution 

 Simplifying empty truth table rows are included without any 

evaluation of their theoretical plausibility (‘difficult counterfactuals’) 

3. Intermediate solution 

 Only those simplifying empty truth table rows under (2) are included 

that are consistent with the researcher’s theoretical and substantive 

knowledge (‘easy counterfactuals’) 
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Dealing with Limited Diversity 

The conservative/complex solution 

• Pro: no assumptions are made about unobserved configurations 

• Con: can yield complex results that are difficult to interpret 

 

The parsimonious solution 

• Pro: can yield results that are more parsimonious and easier to 

interpret 

• Con: there is no evaluation of whether included unobserved 

configurations actually make sense 

 

The intermediate solution: mitigates the respective cons 
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Dealing with Limited Diversity 

The intermediate solution 

• Only ‘easy counterfactuals’ (unobserved truth table rows ‘that make 

sense’) are included in the minimization 

• Counterfactuals are based on directional expectations formulated earlier 

 

 
 

Example 

 

~A*B*~C*D*~E B*~C*D   B*~C 
(conservative solution term; subset) (intermediate solution term) (parsimonious solution term; superset) 

Source: Schneider and Wagemann (2012) 

Rule 1: no conditions can be dropped from the parsimonious solution term 

Rule 2:  conditions in line with directional expectations can be dropped from the 

 conservative solution term 

 

This example:  we expect the presence of all conditions (A-E) to contribute to the outcome 

Therefore:  ~A, ~C, and ~E could be dropped from the conservative solution term 

However:  ~C may not be dropped, so the intermediate solution is B* ~C*D 
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Dealing with Limited Diversity 

Important things to keep in mind in counterfactual analysis 

 

• If you used a logical remainder for the truth table minimization 

for Y, then you cannot also use this logical remainder for the 

truth table minimization for ~Y (‘contradictory simplifying 

assumption’) 

 

• Do not use ‘impossible remainders’ or ‘implausible remainders’ 

as counterfactuals 

See more: Schneider and Wagemann (2012) 
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Interpretation of the Results 

After you minimized the truth table, you interpret the results 

 

• Identify necessity*, sufficiency, and INUS 

 Use the consistency and coverage measures to check the results 

Table: Verweij et al. (2013) in ‘Public Administration’ 
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Interpretation of the Results 

There are two basic parameters that aid in the interpretation of the 

results 

 

 Consistency expresses “the degree to which empirical 

 evidence supports the claim that a set-theoretic relationship 

 exists” 

 

 Coverage expresses “the way the respective terms of the 

 minimal formulas ‘cover’ observed cases” 

Quotes: Rihoux and Ragin (2009): Configurational Comparative Methods 
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Interpretation of the Results 

After you minimized the truth table, you interpret the results 

 

• Identify necessity*, sufficiency, and INUS 

 Use the consistency and coverage measures to check the results 

• Interpret case-by-case (going back to the cases) 

• Interpret cross-case patterns 

• Beyond description: limited generalization  

 (importance of ‘area of homogeneity’) 

• Relate back to theoretical expectations 

Graph: Rihoux and Lobe (2009) in Byrne and Ragin (2009) 
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QCA as a Research Approach 

Gaining theoretical and case knowledge 

Case construction 

Raw data matrix 

Truth table 

Patterns 

Interpretation 

Return to the cases/theory 

where the 

techniques 

come in 

QCA is an 

iterative 

process 
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Final Notes: Some Good Practices 

• Truth table is for analyzing sufficiency; analyze necessity separately 

• Interpret the results by going back to the cases and theory 

• Use computer software, but not mechanically 

• Justify: 

• Chosen consistency levels 

• The treatment of contradictory rows 

• The treatment of empty truth table rows 

• Always include and publish: 

• Raw data matrix, calibration rules, the truth table, the solution formulae, 

consistency and coverage numbers 

  
See for elaborate overview: Schneider and Wagemann (2010) in ‘Comparative Sociology’ 
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Final Notes 

• Tip 1: buy & read Schneider and Wagemann (2012) 

 See for a book review: Verweij (2013) in ‘International Journal of Social 

 Research Methodology’ 

 

• Tip 2: use QCA-package in R by Thiem and Duşa 

 

• Tip 3: visit www.compasss.org for advanced  

 material and courses on QCA 

http://www.compasss.org/
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Thank You! 

Dr. Stefan Verweij 

Akademischer Rat auf Zeit 

Department of Political Science 

University of Bamberg 

Email: stefan.verweij@uni-bamberg.de 

Web: www.stefanverweij.eu   

mailto:stefan.verweij@uni-bamberg.de
mailto:stefan.verweij@uni-bamberg.de
mailto:stefan.verweij@uni-bamberg.de
http://www.stefanverweij.eu/
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