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Key methods discussed in this chapter

Variable-oriented analysis, archetype analysis (formal concept analysis, qualitative compar-
ative analysis)

Connections to other chapters

This chapter refers to direct comparisons guided by social-ecological systems frameworks. A
prominent SES framework was developed by Elinor Ostrom and contributors of the institu-
tional analysis tradition (Chapter 22). The vulnerability and sustainability livelihood frame-
work (see Chapter 32) has often been used for comparative work. This chapter also connects
with data mining and pattern recognition (Chapter 17).

Introduction

Individual, in-depth case study analyses are quite common in SES research. These analyses
provide a deeper understanding of the complexity of social-ecological systems (SES). How-
ever, they often deliver case-specific insights and are thus limited in their potential for theory
development. Structured case study comparisons are a way forward to leverage theoretical
lessons from particular cases and elicit general insights from a population of phenomena that
share certain characteristics (Pahl-Wostl 2015).

This chapter focuses on comparative analyses comprising a small or medium number
of cases (i.e. 2 to about 30) and qualitative data. It first does so by distinguishing between
variable-oriented and case-oriented analyses (Ragin 2004). The aim of variable-oriented
analysis is to establish potentially generalisable relationships between features of cases
(i.e. variables). These structured comparisons of variables can be guided by SES frameworks
(Binder et al. 2013) that facilitate a comparable representation of different case studies.
Social-ecological systems frameworks can host comparisons among small numbers of cases
and also guide ‘qualitative meta-analyses’ of a larger number of cases (Rudel 2008).

282 DOI: 10.4324/9781003021339-24


https://doi.org/10.4324/9781003021339-24

SUMMARY TABLE: COMPARATIVE CASE STUDY ANALYSIS

DISCIPLINARY BACKGROUND

20 - Comparative case study analysis

KNOWLEDGE TYPE

The methods in this chapter are derived
from or have most commonly been used in:

Comparative Sociology,
Comparative Politics

The methods in this chapter are primarily
used to generate the following types of
knowledge:

+ Descriptive
+ Exploratory
+ Explanatory

RESEARCH APPROACH

PURPOSE OF METHOD

The methods in this chapter originate
from or most commonly adopt the
following research approaches:

+ Analytical/objective
* Interpretive/subjective

The most common purposes of using the
methods in this chapter are:

+ System understanding

TEMPORAL DIMENSION

SYSTEMIC FEATURES AND PROCESSES

The methods in this chapter are most
commonly applied to the following
temporal dimensions:

* Present (typically within the last
5-10 years)
+ Recent past (post-1700s)

SPATIAL DIMENSION

The methods in this chapter are primarily
either or both:

+ Explicitly spatial
The methods in this chapter are most

commonly applied at the following
spatial scales:

+ Local
+ Multiple places/sites around the world

While most methods can do many
things, the methods in this chapter are
particularly good (i.e. go-to methods) for
addressing the following:

+ Transformation
+ Collective action and
collaborative governance
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Case-oriented research seeks to understand complex interdependencies rather than simple
cause-and-effect relationships. To explain a certain characteristic of an SES (e.g. adaptive
capacity), one searches for typical configurations of variables. Here qualitative comparative
analysis (QCA) and other qualitative archetype analysis techniques such as formal concept
analysis (FCA) have gained increasing popularity in recent years (Ragin and Sonnett 2004,
Oberlack et al. 2019). Archetype analysis encompasses a variety of mostly quantitative tech-
niques to identify patterns of complex causation (archetypes of models) and/or state condi-
tions (archetypes of traits).

Qualitative comparative analysis was developed by Charles Ragin, a comparative sociol-
ogist, and originates from comparative sociology and comparative politics. Ragin became
frustrated by the lack of an analytical technique that dealt with limited diversity (there tends
to be less diversity among sets of cases than theoretically possible) and equifinality (i.e. mul-
tiple paths leading to the same outcome).

Formal concept analysis (originally Formale Begriffsanalyse in German) is a method used for
knowledge representation, information management and data analysis. It was devised in the
early 1980s by Rudolf Wille, a German mathematician. He defined ‘formal concept’ as a unit
of analysis comprising a set of objects and their shared attributes (i.e. sets of attributes as they
co-occur across groups of cases).

Both qualitative comparative analysis and formal concept analysis allow researchers to
group cases and identify configurations of variables as they explain outcomes. Qualitative
comparative analysis is a distinct method in the archetype family. It relies on set theory and
Boolean algebra, which allow synthesising the configurations to their minimum expression.
Formal concept analysis is based on assessing the co-occurrence of variables across cases,
which in turn makes it possible to identify subsets of closely related variables within the con-
figurations (Oberlack et al. 2016; Villamayor-Tomas et al. 2020). Conditions that influence
the choice of the variable or the case-oriented approaches to comparative analysis range from
practical considerations such as stages in a research cycle and the data and methodological
skills available to epistemological preferences.

As hinted above, comparative case study research has great potential to build and test mid-
dle-range SES theories, i.e. explanations that are generalisable in specific SES contexts. This
is accomplished in variable-oriented research by distinguishing between explanatory vari-
ables and scope variables (also called ‘state variables’ or ‘parameters’). Explanatory variables
feature explanations, whereas scope variables set the empirical boundaries of the explanations
(i.e. of generalisations). In case-oriented research the contextualisation of generalisations
is less explicit and usually embedded in the description of the phenomenon being studied
(e.g. deforestation due to agricultural expansion in small tropical forests) and/or in the scaling
of measurements (e.g. small size defined according to the standards for tropical forests).

SES problems and questions

Variable-oriented comparisons (i.e. both small-n and meta-analyses) have tended to address
a wide variety of questions about variable-to-outcome effects. These comparisons can be
grouped depending on whether they inquire about influences of social variables on ecological
outcomes, the influence of ecological variables on social outcomes, or the reciprocal impact of
social and ecological variables (Binder et al. 2013). The questions and social-ecological ambi-
tion of comparative analyses are reflected in the SES frameworks used. A fair number of works
on ecosystem services have addressed the impact of social variables on ecological variables (i.e.
services) in comparative perspective. Typical research questions focus on the effects of different
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land-use strategies on specific services or a variety of services (Schwenk et al. 2012; Ray et al.
2015), and across contexts or scenarios (Fontana et al. 2013; Matthews et al. 2014).

The vulnerability and sustainability livelihood framework (see Chapter 32) has often been
used for comparative work addressing the impact of ecological variables on social variables.
Comparative studies have mostly taken the form of assessments focusing on social vulner-
ability to different drivers of change (e.g. climate change and variability, globalisation, mi-
gration) and/or in different contexts (e.g. rural areas in a region, cities, coastal zones). There
has also been an interest in the influence that different sensitivity variables (e.g. resource
dependence, livelihood strategies) and adaptive capacity variables (e.g. education, income,
livelihood assets) have on this vulnerability (Turner et al. 2003; Eakin 2005; Simelton et al.
2009). In addition, studies have compared different livelihood strategies in or across local
communities and explained those strategies by looking at the influence of biophysical assets
(Ferrol-Schulte et al. 2013; Cérdova, Hogarth, and Kanninen 2018), among others.

Various comparative works assess reciprocal relations between social and ecological vari-
ables. In the water management context, for example, the management and transition frame-
work has inspired studies of environmental change, adaptive management and social learning
across basins and countries (Knieper et al. 2010; Kranz, Menniken, and Hinkel 2010). The
SES framework was created in response to the comparability issue mentioned in the intro-
duction to this chapter and has since been used to articulate a fair number of studies on the fit
between ecological and institutional diversity and cooperation dynamics at local and larger
scales (Ostrom 2009; Leslie et al. 2015) (see Chapter 22 for more details).

All the examples above refer mostly to cross-case comparisons, but there are also cross-
time comparisons, which can be embedded in cross-case comparisons or just in a single case
(Yin 2014). Not many analyses make cross-case comparisons explicit. A number of studies
relying on the SES framework have started to do so to assess natural resource management
decentralisation processes (Baldwin et al. 2015; Chavez et al. 2019) or the emergence of in-
ternational environmental regimes (Fleischman et al. 2014; Villamayor-Tomas et al. 2016).

Case-oriented comparisons like those carried out with qualitative comparative analysis
and formal concept analysis are particularly well suited to analysing the emergence of phe-
nomena (i.e. how conditions lead to or are associated with outcomes). Neither qualitative
comparative analysis nor formal concept analysis looks into processes explicitly, but requires
that the researcher thinks and draws hypotheses about them. Rudel (2008), for instance,
identified sets of conditions for deforestation around the world and concluded, among other
things, that deforestation has shifted from a state-initiated to an enterprise-driven process in
the last decades; Basurto’s (2013) studies of community-based biodiversity conservation in
Costa Rica showed that pathways available for the emergence of collective action for conser-
vation are more limited than those available to maintain it; and Oberlack et al. (2016) identi-
fied seven typical processes through which large-scale land acquisitions affect local livelihood
vulnerability around the world.

Case-oriented comparisons can also be applied to address integrated system design or
institutional fit questions because they make explicit reference to the appropriate combi-
nation of different measures to achieve a certain outcome or the conditions under which
a certain intervention might achieve a certain outcome (Lam and Ostrom 2010; Roggero
2015; Baggio et al. 2016). Lam and Ostrom (2010), for example, assessed the performance
of an innovative governmental programme for irrigation infrastructure improvement in
Nepal and found that the effectiveness of the programme was contingent on the existence of
strong community-based irrigation associations and local entrepreneurs. Baggio et al. (2016)
tested Elinor Ostrom’s eight design principles theory for community-based natural resource
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management and concluded that the relevance of some of the principles depended to a great
extent on the natural and hard human-made infrastructure available (see also Chapter 22).
Roggero (2015) explored the feasibility of coordination among local administrations for the
implementation of adaptation plans and found that this coordination can be accomplished if
administrators share worldviews and values and have sufficient discretion to make decisions
that take one another’s interest into account.

Finally, case-based comparisons can support the synthesis of SES features, processes and/
or outcomes into types for descriptive and/or explanatory purposes. Pahl-Wostl and Knieper
(2014), for example, used qualitative comparative analysis to explore variation of water-
governance regimes along the two dimensions of decentralisation and coordination. They
used the results to confirm the existence of four ideal-typical configurations (i.e. one per
combination of features) that are more or less prone to facilitate adaptive capacity (see also
Oberlack et al. 2016 for an example).

On a more general note, it is important to note the potential of comparative case studies
to develop theory. Although comparative case studies can be used to test theory, the research
process usually does not end there. The relative depth of knowledge gained from cases usu-
ally provides details that allow researchers to qualify theories (e.g. about the conditions that
are fulfilled), which translates into new hypotheses for testing. This is clear in the Basurto
(2013) and Baggio et al. (2016) studies mentioned above, for example.

Brief description of key methods

Variable-oriented comparisons strongly rely on counterfactual analysis, i.e. Mill’s compar-
ative methods of most similar and most different systems design (Toshkov 2016). In a most
similar systems design, the researcher assesses whether differences between otherwise very
similar cases correlate with variation in outcomes. In the most different systems design, the
researcher looks for similarities across otherwise very different cases that nevertheless have
similar outcomes. Whether in the form of small-n or ‘qualitative meta-analyses’, the repli-
cability of these direct comparisons can benefit from some tools, including variable books,
two-way tables, and rule- and case-based reasoning (Table 20.1).

Table 20.1 Summary of key methods used in comparative case study analysis

Method Description/tools References

Direct Direct comparisons (Mill’s comparative methods;  Key introductory texts
comparisons  most similar and most different systems design)  Yin 2014;

guided by an  require variable books that specify definitions Toshkov 2016

SES framework and operationalisations of attributes, and ensure
the comparability of cases. They can also include
explanations of theoretical importance and
examples. Two-way tables are useful as they
facilitate visualisation and the identification
of differences across cases in terms of the SES
framework variables. When using case-based
reasoning, the relevance of these differences with
regard to whether outcomes are also different is
important.

Applications to SES

Basurto, Gelcich, and Ostrom
2013;

Epstein et al. 2013;
Fleischman et al. 2014

286



Method

20 - Comparative case study analysis

Description/tools

References

Rule-based reasoning uses the variable differences
to predict or explain outcomes on the basis of one
or more ecological or social mechanisms (rules)
that link those facts to an outcome (Cox 2011).

Qualitative
comparative
analysis

Input data for qualitative comparative analysis

are represented in matrix form so that each row
represents a case and each column represents one
of the defined attributes and the outcome. Each
case can therefore be seen as a configuration of
present or absent attributes.

Truth tables synthesise raw data matrices by
collapsing all cases with the same configuration
and then adding a column with the count of
cases per row (i.e. configurations). Then Boolean
algebra is used to synthesise the configurations
into their minimal expression (i.e. solutions).

The impact of attributes on the outcome is assessed
in terms of necessity and sufficiency. The attributes
contained in the solutions are INUS (insufficient

but necessary part of an unnecessary but sufficient
configuration). The explanatory capacity of solutions
can be assessed through measures of consistency
(the percentage of cases with the outcome out

of those matching a solution) and coverage (the
percentage of cases that match a solution out of all
cases with the outcome).

Key introductory texts
Ragin 2008;

Rihoux and Ragin 2009;
Schneider and Wagemann
2010

Applications to SES

Sutton and Rudd 2015;
Villamayor-Tomas, Iniesta-
Arandia, and Roggero 2020

Formal
concept
analysis

Formal concept analysis is similar to truth tables
in its purpose. As in qualitative comparative
analysis, input data are represented by a matrix
of cases and attributes (here called a context). A
formal concept is defined as the co-occurrence
of a set of attributes in a set of cases. Set theory
algebra allows one to reason about the nesting
of concepts into one another. Less detailed (i.e.
in number of attributes involved) concepts are
supersets of more detailed concepts. This enables
the construction of concept lattices.

A concept lattice is a hierarchical relationship

of all the concepts of a context in the form of a
line diagram. The attributes and groups of cases
of each concept are displayed in the nodes.

The nodes are in turn linked to one another
depending on whether they are part of the same
formal concepts or not. ‘Higher’ attributes in
the network are supersets of lower attributes; by
the same token, the size of the groups of cases
decreases from the ‘top down’.

Key introductory texts
Ganter and Wille 2012;
Skopljanac-Magina and
Blaskovic 2014

Applications to SES
Oberlack et al. 2016;
Oberlack and Eisenack 2018
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Case-oriented analyses, in turn, aim to identify recurrent sets of variables (i.e. config-
urations of attributes) that are associated with outcomes. Qualitative comparative analysis
and formal concept analysis both rely on tabular input data (i.e. two-way tables of cases and
attributes) and set theory (Table 20.1). Qualitative comparative analysis provides a systematic
approach to identifying how the combination of certain conditions leads to an outcome, or
how different configurations of conditions lead to the presence of an outcome (resilience,
breakdown of a system, cooperation, regime shift, etc.) or its absence. In contrast to regres-
sion analyses, qualitative comparative analysis works much better if the scholar has a certain
familiarity with cases since one deviant case may lead to the re-evaluation of the conditions
associated with the outcome and the potential causal pathways. This iterative process en-
courages explicit conversation between empirical evidence and theory, and constitutes a
particular strength of the method.

In formal concept analysis, a data matrix can contain many concepts. Formal concept
analysis allows one to find, visualise and order concepts hierarchically (less detailed concepts
encompass more detailed ones). Formal concept analysis has been applied in various fields
such as mathematics, medicine, biology, sociology, psychology and economics, mostly for
descriptive purposes (Skopljanac-Maéina and Blaskovic 2014). The advantage of formal con-
cept analysis compared to other data representation methods is that it provides information
about attribute interdependencies (e.g. dendrograms) as well as a hierarchy of those attributes
according to their relevance (e.g. tree diagrams).

Finally, it is worth mentioning process tracing. This is not a technique that allows com-
parative analysis per se but it can complement both direct comparisons and configurational
analyses. Process tracing consists of the identification and questioning of the sequence of
events that are supposed to connect cases and outcomes (Collier 2011). In direct compari-
sons, process tracing is frequently used to confirm that covariance among variables actually
reflects causality. In qualitative comparative analysis, process tracing enhances the identifi-
cation of causal mechanisms and allows addressing the implications that arise from deviant
cases (Schneider and Rohlfing 2013). In formal concept analysis, process tracing can be used
to examine the relationships that are behind the co-occurrence of variables in explanations
(e.g. whether they reflect interaction effects, multiple chains of causality).

Limitations

Small-n comparative analysis has some limitations that apply to both variable- and case-
oriented analyses. An important limitation has to do with the ‘too many variables, too few
cases’, roughly akin to a ‘degrees of freedom’ issue (which is particularly acute in SES re-
search). A high ratio of variables to cases translates into difficulties to find counterfactuals
and make inferences in variable-oriented analyses. In case-oriented analyses, the number
of possible configurations increases exponentially with the number of variables. This poses
problems to meaningfully synthesise the configurations that are actually observed in the
cases at hand. The challenge can be overcome by carefully selecting the variables being stud-
ied. In variable-oriented analyses, the selection can benefit from clearly distinguishing scope
and explanatory variables, i.e. a good conceptualisation of estate parameters or distant causes,
and proximate causes. In case-oriented analyses, it is usually useful to select variables based
on expectations about how the interactions of these variables affect outcomes.

Then, there is the issue of data standardisation. Comparisons require the aggregation of
deep case study knowledge, which involves missing information and issues of replicability.
In variable-oriented analysis, variable books can include some of the missing information as
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well as information to ensure replicability, but only to some extent. In case-oriented analysis,
standardisation is more challenging because the scale of variables is set relative to the cases at
hand, i.e. they are calibrated. A few works have recently emerged to guide calibration of this
nature and set transparency standards (Basurto and Speer 2012).

Neither variable-oriented nor case-oriented analysis methods have been developed to
study dynamics. There is thus a lack of guidelines about how to carry out comparisons over
time (e.g. how to select time periods and units) and about the difference between over-time
comparisons (e.g. comparing well-delimited time periods versus historical analyses, such as
characterising a development over time) (Bartolini 1993).

Variable-oriented and case-oriented comparisons also have their own limitations.
Variable-oriented comparisons are not particularly suited to assessing interaction effects (at
least not as suited as case-oriented comparisons). This is because most similar and most differ-
ent systems designs are based on isolating the effects of potentially relevant attributes rather
than exploring their joint effects. Case-oriented analysis (e.g. qualitative comparative anal-
ysis), in turn, has not been generally used to test hypotheses but to build them. Testing hy-
potheses would require thinking in terms of conditional effects (e.g. variable A has an effect
on variable B depending on the levels of variable C), which is a promising but so far rather
unexplored inroad (Yamakasi 2003; Hellstrom 2011). In case-oriented analysis, a related
limitation is the fact that it is challenging to make sense of variable configurations because of
the general lack of theories that inform interaction effects, particularly if configurations are
very large or complex.

Resource implications

Case comparisons can be resource demanding if data collection requires fieldwork at different
field sites. In variable-oriented analysis, case selection can be particularly resource consum-
ing. Both the most similar and the most different systems designs require prior knowledge
and a good understanding of which variables will operate as scope or context conditions and
which will be more relevant for explanation. Also, the development of variable books in
variable-oriented analyses can be time consuming and may require overcoming coordination
problems if the data from the cases are collected by different scholars (Cox et al. 2020).

In qualitative comparative analysis, data calibration requires a very good understanding
of how the cases at hand vary and the resources needed to revise cases as the analysis unfolds
(e.g. to understand deviant cases and/or refine calibrations). Also, both qualitative compara-
tive analysis and formal concept analysis can benefit from the use of software (see sSQCA, R,
Concept Explorer) but these need to be learnt. By the same token, training in basic Boolean
algebra is essential for a meaningful application of both qualitative comparative analysis and
formal concept analysis methods, and the use of software. As with statistics, the methods
should not be used as a ‘black box’, but should be based on a good understanding of the un-
derlying concepts, benefits and trade-offs.

New directions

Progress in comparative analysis is being made on several fronts. In variable-oriented anal-
ysis, an increasing number of case study scholars are becoming aware of the importance of
guaranteeing the comparability of their findings and are progressively improving the trans-
parency and interoperability of their data. Platforms like the SES Library at ASU (seslibrary.
asu.edu), the Social-Ecological Systems Meta-Analysis Database (SESMAD) at Dartmouth
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Case study 20.1: The influence of water governance
on capacity to adapt to climate change

Failure at multiple levels of governance lies at the core of many water crises. Despite
increasing scholarly research on water governance and efforts towards policy reform,
the overall situation has not substantially improved and major transformation in water
governance is yet to be implemented. Numerous recommendations, often relying on
simplistic ‘standard’ panaceas, have been put forward for water governance reform
without testing their appropriateness in diverse socio-economic and environmental
contexts. A diagnostic approach and more systematic comparative case study analyses
are urgently needed to improve this situation.

Pahl-Wostl et al. (2012) conducted the first comprehensive comparative analysis of
complex water governance and management systems in national river basins, com-
piling insights from 29 basins in developed and developing/emerging countries. The
researchers used qualitative approaches and statistical analyses to analyse the inter-
dependencies between the water-governance regime, regime performance, and the
environmental and socio-economic context. The example presented here takes this
analysis one step further using fSQCA to analyse the importance of polycentricity
for performance with respect to climate change adaptation. The analysis built on the
hypotheses that ideal types, as depicted in Figure 20.1 (from Pahl-Wostl and Knieper
2014), have a strong explanatory power with respect to understanding the influence of
regime configurations on regime performance. The figure depicts the categorisation
of governance regimes in a two-dimensional grid of distribution of power and degree
of coordination/cooperation. The shaded boxes in the corners denote the ideal-typical
configurations.

Case study data were provided by regional experts by means of a questionnaire
comprising 81 indicators. For the application of fsQCA, the original score-based data-
set had to be converted to fuzzy-set membership values (calibration). These indicators
were then aggregated to obtain values for the conditions to be included in the analyses.
The conditions included distribution of power (DIS), vertical coordination (VCOR),
horizontal coordination (HCOR) and adaptive capacity (ADAP).

College (sesmad.dartmouth.edu) and the Illuminating Hidden Harvests project by Duke
University, the Food and Agriculture Organization (FAO) and WorldFish (fao.org/voluntary-
guidelines-small-scale-fisheries/ihh/en) are references in that regard. Another promis-
ing front in variable-oriented analysis is the systematic study of interactions and processes
(Cumming et al. 2020; Villamayor-Tomas et al. 2020). Case study methods are particularly
suitable for studying interactions and processes; however, despite recent improvements, these
methods tend to be obscured by deeply descriptive and relatively unstructured narratives.
Social-ecological systems frameworks (e.g. Ostrom’s SES framework) and theory on types
of interactions and processes can assist in structuring findings and accumulating knowledge
(Villamayor-Tomas et al. 2020).

Case-oriented comparisons in the form of configurational analyses are also blooming. Re-
cent works on syndromes of sustainability (Manuel-Navarrete, Gomez, and Gallopin 2007)
and archetypes (Oberlack et al. 2016; Eisenack et al. 2019) are good examples of that. There is
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Figure 20.1 Categorisation of governance regimes (Pahl-Wostl and Knieper 2014)

fsSQCA was then used to test models for high (ADAP) or low (adap) adaptive ca-
pacity, respectively: ADAP = f(VCOR, HCOR, DIS) and adap = f{(VCOR, HCOR,
DIS). The results confirmed the hypotheses regarding the influence of different re-
gime configurations. They showed that a set of factors associated with polycentricity
has the highest explanatory power for high performance regarding climate change
adaptation. Factors associated with fragmented and centralised regimes can be iden-
tified for paths leading to low performance. Furthermore, the analysis identified the
effectiveness of formal institutions as an important condition, in particular for paths
leading towards low performance.

remarkable potential to develop innovative approaches in mixed-methods research for com-
parative analysis by combining variable- and case-oriented research, or small- and large-n
analyses, for example. Although there have been some advances on this front (Heikkila 2004;
Villamayor-Tomas, Iniesta-Arandia, and Roggero 2020), there is still progress to be made,
particularly to standardise the methods most suitable to combining, and for specific research
purposes.
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