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ABSTRACT

Q-methodology is a mixed qualitative-quantitative method used to measure social perspectives on issues relating to sustainability and environmental governance in a
systematic, replicable manner. Although its use grown over the past two decades, to date there has not been a comprehensive review of the environmental sustainability
Q-methodology literature. Using bibliometric analysis and systematic review, this paper examines the rapid growth in published Q-methodology research on sustainable
natural resource management and environmental governance. We analysed and iteratively coded 277 empirical Q-studies published between 2000-2018 to establish
research trends, shared gaps, and best practices among environmental social science Q-researchers. We also conducted co-authorship and co-citation analyses to identify
research clusters using Q-methodology. We find that, while Q-methodology uses a relatively standardized protocol, considerable heterogeneity persists across such
domains as study design, p-set identification, concourse and Q-set development, analysis and interpretation. Further, we identify major reporting gaps among Q-
methodology publications where researchers do not fully describe or justify subjective decision-making throughout the research process. The paper ends with re-

commendations for improving research reporting and increasing the circulation and uptake of up-to-date Q-methodology practices and innovations.

1. Introduction

Since its first mention in Ecological Economics over two decades ago
(Barry and Proops, 1999), numerous socio-environmental researchers
have adopted Q-methodology to investigate social perspectives on en-
vironmental governance. Q-methodology, hereafter referred to as “Q-
method,” is a mixed qualitative-quantitative approach that offers re-
plicable steps to elicit key stakeholders' social perspectives on a wide-
ranging set of issues that directly bear on the efficacy, barriers, and
social processes in environmental policymaking and governance. Since
Barry and Proops' influential paper, environmental social scientists
have used Q-method to empirically determine different social per-
spectives among key actors involved in decision making around the
sustainable conservation and management of natural resources, de-
monstrating its effectiveness for understanding “the interlinkages in
opinions between topics or patterns of perspectives” (Mukherjee et al.,
2018: 57).

Stakeholder perspectives are increasingly recognized as important
for socio-environmental research, with growing demand for engaging
stakeholders across research activities. Q-method is frequently used to
delineate and understand different stakeholder perspectives across such

diverse fields as energy, land use, fisheries management, mining,
wildlife conservation, agriculture, and water resource management,
making it particularly salient as a means to inform sustainability
practice and policy. Q-method offers researchers replicable, evidence-
based results that may support decision-makers in management options
assessment, critical reflection, policy appraisal and acceptability, and
conflict resolution (Zabala et al., 2018). This paper takes a closer look
at the last 18 years of Q-methodological socio-environmental work in
terms of its strengths and weaknesses. We aim to provide researchers
wishing to engage stakeholder perspectives with clearer guidelines on
Q-method application, analysis, and reporting.

To the best of our knowledge, no publication has reviewed the re-
cent growth in socio-environmental Q-method research used to study
stakeholder perspectives on socio-environmental topics. This existing
body of Q-method research is highly heterogeneous in terms of meth-
odological practice and reporting strategies, but has yet to be catalo-
gued and analyzed. A more comprehensive review of the method's
application in the field is needed to establish research trends, shared
gaps, and best practices.

We address this need by conducting a systematic review and bib-
liometric analysis of empirical Q-method studies on environmental
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sustainability. First, we examine the status and trends of current Q-
method scholarship on environmental sustainability, defined for the
purposes of this review as relating to the sustainable conservation and
management of natural resources as a key site of socio-environmental
interaction. We develop and analyze a corpus of 277 empirical Q-
method studies published in peer reviewed journals between 2000 and
2018. Second, we identify gaps in this literature in terms of research
design, practice, analysis, and geographic coverage. Our analysis il-
lustrates considerable heterogeneity in the application of Q-method,
exposing many publications that are opaque regarding decisions in
study design and data analysis. Third, we synthesize best practices for
addressing these gaps and highlight best practices for conducting and
reporting Q-method research.

Section 2 outlines Q-method development and protocol. Section 3
discusses the systematic review methodology used in this study.
Sections 4 and 5 respectively summarize the bibliometric analysis and
systematic review results. Sections 6 and 7 examine trends, gaps, and
best practices, and make recommendations for researchers using Q-
method to support environmental sustainability research. We conclude
by summarizing key findings, study limitations, and future research
directions.

2. Q-methodology: history and protocol

William Stephenson (1935, 1953), a physicist and psychologist,
developed Q-method in the mid-20th Century. Rather than treating the
participants as the study's n and their viewpoints as the variables, as in
traditional factor analysis, Stephenson analyzed participants' view-
points as the study's n and participants as its variables, correlating be-
tween participants instead of viewpoints. Q-method views subjectivity
as operant, meaning an individual's subjectivity is observable through
their behavior and performed by expressing “a point of view about
something concrete” from an internal frame of reference (Robbins and
Krueger, 2000: 637). In a Q-method study, participants perform their
subjectivity by rank-ordering subjective statements about the research
topic. The factors produced via Q-method thus represent clusters of
shared subjective perspectives within the participant pool.

Q-method merges quantitative and qualitative approaches by using
factor analysis to identify and extract shared subjective viewpoints
among participants. When used appropriately, Q-method produces “key
viewpoints extant among a group of participants and allows those
viewpoints to be understood holistically and to a high level of quali-
tative detail” (Watts and Stenner, 2012: 4). However, Q-method does
not produce data that is generalizable to the broader population. The
social perspectives produced through Q-method analysis can be ex-
pected to exist outside the study participant group, but not in the same
proportions. Further, the social perspectives emerging from Q-method
analysis may not encompass all possible perspectives on the domain of
inquiry.

Q-methodology comprises a set of standardized steps after identi-
fying a topic of study: (1) identifying study participants, or the p-set; (2)
developing the study concourse and Q-set, comprising representative
subjective statements on the research topic; (3) collecting data in the
form of Q-sorts as participants rank-order the Q-set items; and (4) by-
person factor analysis of the Q-sorts and subsequent interpretation
(Robbins and Krueger, 2000; Watts and Stenner, 2012; McKeown and
Thomas, 2013). The researchers' subjective knowledge of the domain
under study informs each step and interpretation of the quantitative
results.

Numerous critiques have been leveraged towards Q-method. While
fully addressing these arguments falls outside the scope of this review,
which instead catalogues trends, gaps, and best practices within pub-
lished socio-environmental Q-method research, we provide a short
summary here to situate our analysis. Kampen and Tamas (2014) argue
Q-method lacks measurement and internal validity, thereby rendering it
useless for scientific inquiry. Drawing from a systematic review of 39

Ecological Economics 180 (2021) 106864

empirical Q-studies published in 2010, the authors note a lack of clarity
in the literature on concourse and p-set sampling, analysis, and inter-
pretation methods. They further question the premise that Q-method
accurately measures what it claims to measure — that is, subjective
positions of study participants. Brown et al. (2015) argue these critiques
misinterpret the theoretical foundations of Q-method, particularly re-
garding how subjectivity is conceptualized and defined, by viewing
subjectivity as a set, determined “psychological or mental state” in
contrast to Stephenson's view of subjectivity as operant (527).

Kampen and Tamaés' criticisms parallel many constructivist Q-
method critiques, such as questioning whether a concourse can en-
compass the entirety of a subjective domain and probing the elision of
researchers' own subjective decisions throughout the Q-method process
(Robbins and Krueger, 2000; Eden et al., 2005; Nost et al., 2019;
Sneegas, 2020). Yet while Kampas and Taméas conclude these draw-
backs render Q-method “inappropriate for its declared purpose, the
scientific study of subjectivity” (2014: 3109), a constructivist approach
instead views all scientific research as necessarily partial. From this
perspective, Q-method critiques are best addressed by engaging critical
reflexivity throughout study design, practice, and reporting stages. Our
analysis aligns with these critiques that Q-method literature lacks
clarity on its application and that Q-method users should pay greater
attention to its subjective and interpretive dimensions. Despite the re-
lative codification of Q-method protocol, we find significant variability
across each research phase, indicating a need for greater researcher
justification regarding their decisions on study design, data analysis,
and interpretation.

3. Methodology

We conducted a systematic review to identify strengths and weak-
nesses in the existing body of Q-method research on environmental
sustainability. A systematic review is a research method for summar-
izing the critical points of current knowledge on a given topic that
answers a specific research question by matching pre-specified elig-
ibility criteria. The lack of a comprehensive Q-method research review
indicates that systematic review is an appropriate tool to survey the
existing literature. We structured our analysis by following “Preferred
Reporting Items for Systematic review and Meta-Analysis” (PRISMA)
protocols. PRISMA outlines five steps for systematic review: 1) identify
the research question; 2) develop a search protocol including databases,
search strings and inclusion/exclusion criteria; 3) search the literature;
4) screen the collected literature based on title/abstract and full text;
and 5) analysis (Moher et al., 2015).

Our systematic review aims to catalogue the prominent trends, re-
search gaps, and best practices in the existing body of Q-method re-
search on environmental sustainability. Based on this research objec-
tive, we searched fifteen databases, developing search strings for each
database. The search was limited to articles written in English and
published from 2000 to 2018 in peer-reviewed academic journals,
producing a total of 2294 articles. All articles were uploaded to Rayyan
software for the initial screening (Ouzzani et al., 2016; Rayyan, 2020).
After removing duplicates and completing title-abstract-keyword
screening based on the inclusion and exclusion criteria, we downloaded
all remaining articles into EndNote X9 reference management software
for the first stage of full-text screening based on a revised set of inclu-
sion criteria. 332 papers were selected for analysis at this stage (see
S1.A for full list of PRISMA systematic review criteria).

Next, the papers were evenly divided among co-authors for the first
iteration of processing. The research team used a shared Google form to
collect data on each paper; co-authors did not collect data from their
own Q-method publications. After all papers were processed into a
master spreadsheet database, researchers qualitatively coded specific
components of the corpus such as the p-set, Q-set, and factor extraction
criteria. First, the researchers generated a preliminary list of qualitative
categories to code each entry, refining the list of codes and generating
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Database Search Other Sources

Search terms: (Q method* OR Additional records identified

g-method” OR g-technique*) AND through other sources (n=1)
(environment* OR sustainab* OR
natur* OR ecolog* OR agri* OR

geog®)

Records identified through
database search (n =2,294):
Scopus (n=1012), ScienceDirect
(n=339), ProQuest Environment
Complete (n=481), ProQuest
Engineering Journal (n=103),
ProQuestEarth, Atmospheric &
Aquatic Science Journal (n=139),
SAGE Journals (n=18),JSTOR
(n=10), EBSCO (n=1372)

v v

Records screened for duplicates (n=2295)

.

Records screened by title, abstract, keywords
(n=1468) See S1.A 3 for details

! »| Records excluded (n=1103)

Records excluded (n=827)

v

Full-text articles screened for eligibility, phase 1
(n=365) See S1.A 4 for details

‘ > Full-text articles excluded
(n=33)

Full-text articles screened for eligibility, phase 2
(n=332) See S1.A5for details

‘ »| Fulltextarticles excluded
(n=55)

Studies included in final quantitative and
qualitative synthesis (n=277)

v

Coding, phase 1 Articles coded by five reviewers using an online form to develop the review
database

.

Coding, phase 2 Database records individually assigned by topic to five reviewers for second
round of coding and narrative summarization

.

Data Validation Original reviewers reviewed narrative summaries and edits, then suggested
and/or confirmed changes.

Data

:
:

Data
Validation

Fig. 1. Systematic review process.
See S1.A for complete lists of all PRISMA criteria.

sub-codes, and editing the database as needed. The research team the corpus. After the processing and coding stages, an additional 55
members met several times to address inconsistencies and questions papers that did not fit the revised inclusion criteria were removed for a
across the coding process, ensure common practices and shared un- final corpus of 277 papers (see S3 for complete list of reviewed articles).

derstandings across the dataset, and further revise inclusion criteria for Fig. 1 summarizes our research process.
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Fig. 2. Published articles by year (2000-2018) with three-year moving average (dotted line).

Bibliometric analysis provides information on characteristics of the
domain under study, that is, levels of collaboration and information
sharing between Q-method users. From these data, one can identify
limits or gaps regarding the relative influence of one group over an-
other, fragmentation, dispersion of within or across disciplines, and
geographies of knowledge production. To examine trends in Q-method
publication and authorship, we conducted several bibliometric analyses
(see S1‘B for detailed bibliometric analysis data). First, we analyzed the
geography of researchers based on their institutional affiliation at time
of publication. Second, we conducted a co-authorship and co-citation
analysis using bibliographic network visualization tools VOSviewer
(VOSviewer, 2020) and CitNetExplorer (CitNetExplorer, 2020) to
identify 1nﬂuent1a1 papers and map relations between authors and re-
search groups.”

4. Bibliometric results and discussion

Published Q-methodmm\ studies on sustainable natural resource
governance increased sharply in the 2010s, with an average of 4 pub-
lications per year from 2000 to 2009 and an average of 26 per year from
2010 to 2018 (Fig. 2). Articles were published in a wide range of
journals (n = 141). Ecological Economics published the highest number
of Q-method case studies on environmental topics (n = 17), followed
by Sustainability (n = 10); Society & Natural Resources (n = 8); and
Energy Policy, Geoforum, and Land Use Policy (n = 7). Based on the
authors' iterative coding, the most common sectors studied by the ar-
ticles were agriculture (n = 39), water (n = 36), energy (n = 33),
resource conservation (n = 27), and climate change (n = 23). Papers
were coded for multiple sectors (see S1-B).

Our analysis contained a total of 662 authors, 111 of whom had
published two or more papers in the review corpus. We identified 159
research clusters, defined as a mutually exclusive set of connected re-
searchers (Van Eck and Waltman, 2013). The research clusters range in
size from 1 to 29 authors with an average of 4.16 and a mode of 2,
demonstrating numerous yet highly disparate groups (Fig. 3). The small
size and lack of co-authorship ties across most clusters indicates few
collaborations between research groups.

Of the 9499 total cited references within the corpus, 47 sources met
a minimum threshold of 10 citations in the Web of Science Core

2The co-citation analysis was limited to 217 articles in the Web of Science
Core Collection. The co-authorship analysis includes all 277 papers.

Collection. Table 1 lists the ten most-cited sources across the study
corpus, illustrating what primary sources are informing socio-environ-
mental Q-method studies. Of these, four were published before the year
2000, and one after 2010. Table 2 summarizes the most cited Q-method
case studies within our review, cited by at least ten other papers in the
review corpus (n = 22). Seven of these papers were published after
2010, and none more recently than 2014.

In the final 277 articles, 17 papers included multiple Q-sets, for a
total of 298 distinct Q-sets across 63 countries. An additional 16 studies
were conducted at the global scale and 16 studies at a regional scale. 46
studies conducted Q-method studies at two or more sites. Fig. 4 illus-
trates the number of Q-method case site and researcher location by
world region and subregion. Regionally, case site location is highest in
the Americas (n = 96), followed by Europe (n = 93), Asia (n = 50),
Oceania (n = 20), and Africa (n = 11). Researcher institutional af-
filiation is most concentrated in Europe (n = 344) and the Americas
(n = 201), then Asia (n = 61), Oceania (n = 45), and Africa (n = 11).
By subregion, the most common case site locations are North America
(n = 73), Northern Europe (n = 41), Western Europe (n = 27), Eastern
Asia (n = 22), and South America (n = 21). The most common re-
searcher locations by subregions are North America (n = 179),
Northern Europe (n = 176), Western Europe (n = 106), Australasia
(n = 45), and Southern Europe (n = 41). Our review corpus contains
zero case sites or researchers for the Northern Africa, Caribbean, Cen-
tral Asia, Micronesia, and Polynesia subregions (Fig. 4).

4.1. Discussion

The bibliometric analyses highlight four notable Q-method pub-
lication trends. First, the co-authorship analysis (Fig. 3) demonstrates
that, while numerous small research clusters use Q-method, there is
little evidence of collaboration between groups. Furthermore, only
16.8% of authors in our analysis had more than one published Q-
method paper in the review corpus, suggesting a further lack of colla-
boration between more and less experienced Q-method users. These
trends, combined with the dearth of recent publications in both the
most-cited primary sources (Table 1) and the most-cited corpus pub-
lications (Table 2), indicate that the most up-to-date knowledge on Q-
method research is not being widely circulated within the broader
population of socio-environmental researchers using Q-method.

Second, the results demonstrate high levels of geographic uneven-
ness between Global South and Global North countries. Global South
countries and institutions are disproportionately under-represented,
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Fig. 3. Co-authorship analysis*.

*Color is used to indicate research clusters with eight or more individuals. Grey indicates research clusters with seven or fewer individuals.

both in terms of the researchers conducting Q-method studies and as
research case study sites (Fig. 4). One explanation for this disparity
relates to uneven access to resources such as research funding or in-
stitutional influence, which tend to be more concentrated in Global
North countries and institutions. Furthermore, language barriers may
incentivize researchers to conduct research in their home country or
publish in their own languages. This may deepen existing disparities, as
researchers with lower foreign language fluency may be less likely to
publish in international and English-language journals. While the

Table 1
10 most-cited publications by papers in review corpus.™

results indicate a potential trend of increasing researchers over time
based in Southeastern Asia (n = 28), Eastern Asia (n = 23), Sub-Sa-
haran Africa (n = 11), and Southern Asia (n = 9), additional structural
barriers (e.g. limited grant funding opportunities, lack of access to
publications behind journal paywalls, lack of access to Q-method soft-
ware in non-English formats) may continue to limit Global South re-
searchers' ability to conduct and publish Q-method research.

Third, the citation analysis indicates disciplinary divisions in the
socio-environmental Q-method literature, demonstrated by primary

Author Year Title Citations
Brown, S. R. 1980 Political subjectivity: Applications of Q methodology in political science. 146
Barry, J., & Proops, J. 1999 Seeking sustainability discourses with Q methodology 91
McKeown, B., & Thomas, D. 1988 Q methodology 54
Stephenson, W. 1953 The study of behavior; Q-technique and its methodology. 53
Watts, S., & Stenner, P. 2012 Doing Q methodological research: Theory, method & interpretation 49
Webler, T., Danielson, S., & Tuler, S. 2009 Using Q method to reveal social perspectives in environmental research. 47
Eden, S., Donaldson, A., & Walker, G. 2005 Structuring subjectivities? Using Q methodology in human geography 47
Watts, S., & Stenner, P. 2005 Doing Q methodology: theory, method and interpretation 46
Addams, H., & Proops, J. L. 2000 Social discourse and environmental policy: an application of Q methodology. 42
Robbins, P., & Krueger, R. 2000 Beyond bias? The promise and limits of Q method in human geography. 41

2 Includes 217 papers in Web of Science database. Italicized titles indicate book manuscripts. Non-italicized titles indicate journal articles.
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Table 2
Most-cited publications included in review corpus.™
Citations Publications
31 Ellis et al. (2007)
27 Davies and Hodge (2007)
20 Swedeen (2006)
Cuppen et al. (2010)
17 Robbins (2006)
15 Frantzi et al. (2009)
14 Mattson et al. (2006)
Niemeyer et al. (2005)
Raadgever et al. (2008)
13 Clarke (2002)
12 Brannstrom (2011)
10 Brodt et al. (2006)

Doody et al. (2009)
Davies and Hodge (2012)

9 Wolsink (2004)
Wolsink and Breukers (2010)
Lansing (2013)

8 Fisher and Brown (2009)
Hobson and Niemeyer (2011)
Rodriguez-Pineros et al. (2012)
Armatas et al. (2014)
Bacher et al. (2014)

# Includes reviewed papers cited by eight or more articles in the
systematic review corpus.

sources (Table 1) and journal publication venues (S1.B.1). Disciplinary
training influences different researchers' definitions of ‘robust’ research
and best practices for study design, analysis and reporting, as well as
their familiarity (or lack thereof) across disciplinary socio-environ-
mental literatures. Further, structural variables based on institutional
and departmental employment such as tenure and promotion require-
ments, pressure to publish in certain journals, or ability to secure
funding may shape research and publication decisions. Such effects are
particularly evident between primary sources, journals, and disciplines
emphasizing either the quantitative or qualitative dimensions of Q-
method. For example, Brown (1980, n=146), Barry and Proops (1999,
n=91), McKeown and Thomas (2013, n = 54), and Stephenson (1953,
n=>53), who publish in such fields as psychology, economics, and po-
litical science, focus more on structured techniques of measuring sub-
jectivity. Robbins and Krueger (2000, n=41) and Eden et al. (2005,
n=47) instead emphasize the interpretive dimensions of Q-method,
generating a body of scholarship using Q-method alongside critical
social theory across anthropology, human geography, and sociology
disciplines (Sneegas, 2020). Journals demonstrate a similar pattern:
Ecological Economics, Land Use Policy, and Energy Policy publish fewer
constructivist Q-method analyses as Geoforum or Environment and
Planning A, which include more publications drawing on the qualitative
and interpretive dimensions of Q-method.

Fourth, the absolute numbers and rate of published socio-environ-
mental Q-method studies have increased between 2000 and 2018. This
does not indicate increased prevalence of Q-method use as a percentage
of published socio-environmental research. However, when viewed
against the other trends discussed above, the increase in Q-method
publications highlights a need for systematically examining the
strengths and weaknesses of this body of literature to aid future Q-
method researchers and avoid reproducing gaps in research design,
analysis, and reporting.

Together, these trends illustrate a relative lack of communication
between different research clusters, institutions, and disciplines using
Q-method as total publication numbers increase. These findings con-
textualize the highly variable Q-method practices and reporting stra-
tegies used across the socio-environmental Q-method literature dis-
cussed in the following section. We argue that this heterogeneity,
coupled with limited collaboration across geographic and disciplinary
lines, further restrict the ability for Q-method to move beyond a small
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group of researchers.
5. Q-method application results

Although Q-method protocol is relatively codified, its implementa-
tion offers considerable scope for interpretation and discretion to re-
searchers. Such variability may be partially due to the subjective de-
cisions required by researchers throughout its iterative stages. In this
section, we discuss Q-method application, analysis, and reporting
practices for participant selection, concourse and Q-set development, Q-
sort implementation, and factor analysis across the analyzed studies.
We find that Q-method research and reporting practices are hetero-
geneous across the publication corpus, with a high percentage of papers
that do not include enough information to adequately determine the
researchers' methodological practices or rationale.

5.1. Participants (P-set)

The p-set, or participant pool, is purposively selected by researchers.
Researchers strategically sample participants who are likely to express
viewpoints relevant to the research question. Often, researchers aim to
sample participants to provide the broadest diversity of opinions on
their topic of study. Because Q-method studies are not generalizable to
the broader population, a much smaller p-set is needed than for con-
ventional factor analysis; large p-sets are not necessary for robust
analysis because participants act as variables rather than items (Brown,
1980). In fact, some researchers view large p-sets as detracting from Q-
study design. One general guideline is to include fewer participants
than study Q-set items (Watts and Stenner, 2012); another is to aim for
between 4 and 6 participants to “define” each perspective (Webler
et al., 2009).

The total p-set across the corpus ranges from 7 to 386, with an
average of 41.6 participants and a mode of 24 (Fig. 5; see S1-C for
detailed p-set data). 16 p-sets contain over 100 participants. The most
common methods of identifying and selecting participants are purpo-
sive sampling (n = 169), snowball sampling (n = 37), and random
selection (n = 32). 21 papers combine two selection methods, with the
most common pairing being purposive and snowball sampling
(n = 17). Nearly 15% of papers in our sample do not provide enough
detail to determine their method of p-set selection (n = 40).

Close to 60% of the corpus (163 papers) use either predetermined or
author-generated stakeholder categories to guide participant selection.
The majority of these studies are detailed in their descriptions of sta-
keholder categories which make up their participant pool, with only 13
papers containing insufficient information to determine stakeholder
categories. The most prevalent stakeholder categories are government
officials (n = 152), citizens (n = 103), researchers (n = 101), non-
governmental organizations (n = 99), and farmers (n = 88).

The 84 remaining papers (30.3%) either do not have a method to
organize stakeholder inclusion criteria (n = 52), or such criteria is not
specified (n = 32). For papers that specify one or more methods of
organizing stakeholder inclusion, the primary means are by occupation
and/or institutional affiliation (n = 78); geographic location (n = 39);
demographics such as gender, socio-economic status, and/or educa-
tional status (n = 36); role in decision-making processes (n = 34); and
participation in a specific program or event (n = 24).

5.2. Concourse and Q-set development

Researchers generate the concourse, a selection of subjective state-
ments representing the breadth of the broader domain of subjectivity
under study, often sampled from interviews, media reports, or scholarly
literature. The Q-set — a smaller, representative set of statements - is
drawn from the concourse, using methods such as a selection matrix
(McKeown and Thomas, 2013), a priori themes drawn from existing
literature, and inductive “theming” (Robbins and Krueger, 2000) to



G. Sneegas, et al. Ecological Economics 180 (2021) 106864

Polynesia
Micronesia

Melanesia

Oceania

| ""'11“”

Australasia
Oceania Total
Western Europe
Southern Europe

Northern Europe

Europe

Eastern Europe
Europe Total
Western Asia

Southern Asia

Southeastern Asia

Asia

Eastern Asia
Central Asia
Asia Total
South America
North America

Central America

Americas

Caribbean
Americas Total
Sub-Saharan Africa
Northern Africa
Africa Total

Africa

o

50 100 150 200 250 300 350 400

m Researcher location W Case site location

Fig. 4. Number of articles for case site location and researcher location by world region and subregion.

B B : T T 4

I T T T 1 f T T T T T 1
0 100 200 300 400 10 20 30 40 50 60 70

(a) p-set (b) Q-set

y-ﬂj-_-qo o oo o o — B ..... ] o o o

T T T T T T 1 r T T T T T 1
5 10 15 20 25 30 35 2 3 4 5 6 7 § 8

(c) themes to structure Q-set (d) extracted factors

Fig. 5. Range and average n for: (a) p-set; (b) Q-set, (c) themes to structure Q-set, and (d) extracted factors.



G. Sneegas, et al.

ensure representative coverage. The final Q-set should represent the
breadth and depth of the concourse and, by extension, the subjective
domain encompassed by the study. Small Q-sets may present in-
adequate topical coverage, but overly large numbers may be difficult
for participants to sort in a timely way (Watts and Stenner, 2012).

Q-set size varies widely between studies. The number of Q-set items
ranged from 9 to 69, with an average of 39.7 items and a mode of 36
(Fig. 5; see S1.D for detailed concourse/Q-set data).

Production of the concourse was narrowly considered among the
review corpus. Nearly half of the corpus use only one source of in-
formation for the concourse. Document review (media reports, scien-
tific literature, public policy review comments, policy documents, press
releases, and other printed or digital materials) is the most common
approach, and is the only concourse source for 60 studies. This is
striking considering claims in the Q-method literature suggesting the
need for “naturalistic” concourse development by prioritizing inter-
views with people heavily involved in the core issues comprising the
domain (McKeown and Thomas, 2013). However, increased use of
secondary sources may reflect changes in the nature and quality of data
collection rather than inherently poor practice. We find the depth of
researchers' justifications for their source material more valuable for
gauging study robustness than focusing on source type alone.

Overall, the naturalistic approach is represented by nearly 60% of
the corpus (n = 162) that use interviews, focus groups, workshops, or
questionnaires in concourse production, with 43 using interviews as the
only source of concourse material. The corpus varies wildly in terms of
the detail authors provided on the naturalistic sources used for devel-
oping the concourse, with some detailing the procedures used to elicit
statements from participants in interviews or workshops. However,
several studies only list “interviews” as the source of concourse mate-
rial, offering little information on how interviews are conducted, with
which type of domain stakeholder, and how responses are analyzed.

Approximately one-third of the corpus use two types of materials for
the concourse, mainly document review and interviews (n = 76). In 36
studies, authors use three concourse items, combining such sources as
documents review, interviews, focus groups, workshops, and surveys.
Among the least-used concourse sources were workshops and focus
groups (n = 28), surveys or questionnaires (n = 11), and photographs
(n = 11). Studies with no defined data source for concourse generation
comprise 10% of the corpus (n = 28). This is a troubling finding con-
sidering how much space has been devoted in descriptions of Q-method
practice to concourse development as a fundamental stage of rigorous
Q-method application.

Themes are generally used to guide the selection of statements from
the concourse in order to generate a representative and balanced Q-set,
or what McKeown and Thomas (2013) call “structured” Q-set design.
Structured samples are systematically constructed using explicit criteria
to ensure comprehensive and representative coverage to the greatest
degree possible. 193 of the papers (69.7%) report using themes or foci
to structure statement selection for the final Q-set. Over 30% (n = 84)
of papers use unstructured sampling or contain insufficient information
to determine the mode of Q-set construction. Of the papers using
structured sampling methods, 18 papers do not note the number of
themes. For the remaining 175 studies, the number of themes ranges
between 2 (minimum) and 36 (maximum), with an average of 5.97 and
a mode of 4 (Fig. 5).

Of the papers using themes to guide Q-set creation, researchers use a
priori themes (n = 85), create themes inductively (n = 48), or do not
provide enough information to determine how themes are derived
(n = 28). A small number (n = 5) use a mixture of a priori and in-
ductive approaches to derive and apply themes. We coded the re-
maining 52 papers as “unclear procedure”: authors describe categor-
izing their concourse/Q-set statements, often noting the number and
types of themes, but do not provide sufficient detail to determine how
themes were produced.

A priori themes are created outside the context of the concourse —
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that is to say, they are constructed by the author or from another
source, then applied to the concourse to deductively structure the Q-set.
Of the 85 studies using a priori themes, the majority are derived from
scholarly literature (n = 61), followed by non-scholarly sources such as
white papers, reports, or management tools (n = 11). The remaining 12
papers contain enough information to determine that categories are a
priori, but of unknown provenance.

48 papers describe an inductive approach to generate themes.
Inductive approaches refer to generating themes from concourse
statements to structure the Q-set, rather than imposing an external
organizational structure as with a priori themes. 20 papers describe
using specific tools to structure their process and/or ensure methodo-
logical rigor, including grounded theory, ie. systematic coding to
identify repeated ideas (n = 6); qualitative coding software (n = 5)%
factorial design (n = 5); or additional layers of validation such as inter-
coder reliability, external expert feedback, or pilot testing (n = 11).
The remaining 27 papers contain enough information to determine that
themes are produced inductively but lack detail on how this is ac-
complished, albeit with significant variability concerning the length
and depth of authors' descriptions.

35 studies use factorial design as a structured sampling method to
create Q-sets. This approach is generally operationalized using a sam-
pling matrix to ensure representative selection of statements across
diverse themes, valence (positive vs negative perspectives), or other
variables (McKeown and Thomas, 2013). Factorial design can be used
with both a priori and inductive approaches; however, the majority of
papers in this sub-group (n = 24) used a priori themes, followed by
inductive themes (n = 5), unclear provenance of themes (n = 5), and
mixture of a priori and inductive (n = 1).

5.3. Conducting Q-sorts

During data collection, study participants complete Q-sorts by rank-
ordering Q-set statements onto a forced choice distribution board. The
poles of this board typically correspond with “most like your view” and
“most unlike your view.” Participants complete the Q-sort in response
to the provided condition of instruction — a research question which
participants answer by sorting the provided Q-set items. Q-sorts may be
conducted in-person or remotely, such as by using dedicated software
packages. Some researchers conduct follow-up interviews or ques-
tionnaires after the Q-sorts to elicit further detail about participants'
interpretations of various statements. The majority of papers report
administering in-person Q-sorts, with some conducted online (n = 26).
For online Q-sorts (S1.E), Flash Q is the most common software appli-
cation (n = 13), followed by Q-Assessor (n = 5), Q-Sortware (n = 4),
POETQ (n = 2), and Web Q (n = 2).

5.4. Analysis and interpretation

Researchers typically analyze Q-sort data using a dedicated software
package (PQMethod, PCQ, Ken-Q/KADE, and R are some examples).
Using either Principal Component Analysis (PCA) or centroid factor
analysis, the software extracts unrotated factors which represent shared
subjective perspectives among study participants. Researchers con-
ventionally rotate factors using Varimax orthogonal or manual rotation
to maximize explained variance. Researchers interpret their final factor
analysis using factor arrays: factor estimates which weight and average
all Q-sorts associated with that factor. The factor arrays appear as
completed Q-sorts, each representing an idealized worldview. Factor
arrays may be supplemented by qualitative data from accompanying
questionnaires or interviews, if conducted as part of the study.

The final number of extracted factors in our corpus ranges from 2 to

3 Some papers also describe using qualitative coding software for coding with
a priori themes (n=3) or to support factor interpretation (n=>5).
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Table 3
Commonly-used factor extraction criteria with definitions.
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Criterion Definition

Humphrey's Rule I
Humphrey's Rule 1T
Kaiser-Guttman criterion
Scree plot analysis
Subjective meaning
Variance

Eigenvalue >1

Factor has at least 2 significant loadings
Cross product of 2 highest loadings exceeds 2 x the standard error

Eigenvalues plotted on line graph to identify where slope changes, indicating number of factors
Perspective encompassed by factor is meaningful and theoretically important
Solution counts for over 50% of total variance; each factor accounts for at least 10% of total variance

8, with an average of 3.73 and a mode of 3 (Fig. 5; see S1°F for detailed
analysis and interpretation data). PQMethod is the most common
software used for analysis (n = 204), with some studies using R
(n = 12), SPSS (n = 12), and PCQ (n = 8) software applications.4 44
papers do not indicate what software was used to complete the analysis.
We attend to three areas of Q-method analysis in this section: factor
creation criteria, confounding and insignificant Q-sorts, and consensus
between factors.

5.4.1. Factor creation criteria

The factors produced in a Q-method study comprise its core find-
ings, with researchers interpreting these factors as shared social per-
spectives among the study p-set. It is widely acknowledged that there is
no objectively correct number of factors in Q-method research. In
theory, there are an infinite number of possible factor solutions.
Researchers use a variety of criteria to select the most appropriate and
meaningful number of factors under local circumstances (Huaranca
et al., 2019). Measures researchers may consider when extracting fac-
tors include simplicity (fewer factors generally preferred), clarity (op-
timizing number of significantly-loading Q-sorts, while decreasing
number of insignificant or confounded Q-sorts), distinctness (low si-
milarity between factors), and stability (sorts are clustered together
with different factor solutions) (Webler et al., 2009).

Close to a third of the study sample (n = 86) did not name specific
criteria used to define the number of factors. Of the remaining 191
studies, the most commonly cited criteria include the Kaiser-Guttman
criterion, or eigenvalues greater than 1.0 (n = 123); the amount of
variance explained by the factor solution (n = 103); Humphrey's Rule I
(n = 69); subjective interpretation (n = 55); and scree plot analysis
(n = 31) (Table 3).

The number of criteria used in different studies to make a decision
on factor extraction vary widely. Of the papers that describe the criteria
used to select the number of factors (n = 191), more than 90%
(n = 173) mention at least one of the following four criteria: (a) the
Kaiser-Guttman criterion; (b) explained variance; (c) Humphrey's rule I;
and (d) a subjective interpretation of the meaning of the different fac-
tors in the context of the study.

Extracted factors are conventionally rotated to maximize the ex-
plained variance between factors (but see Nost et al., 2019 on leaving
factors unrotated). Although most studies in our analysis use Varimax
orthogonal rotation, some papers also use judgmental hand rotation to
more clearly separate factors (n = 31).

5.4.2. Confounded and insignificant Q-sorts

When selecting final factors for extraction, it is likely some parti-
cipants will not load significantly onto any factor (insignificant) or will
load significantly onto more than one factor (confounded).
Conventionally, Q-methodology researchers seek to limit the number of
insignificant and confounded participants in their extracted factors.

Less than a fifth of papers discuss the presence of insignificant
(n = 55) or confounded (n = 54) Q-sorts. A further 25 studies do not

4 A newer application, Ken-Q/KADE, is not used by any papers in our analysis,
but see Beckner et al. (2019).

explicitly mention either insignificant or confounded Q-sorts, but close
examination of the study results reveals their presence. 15 studies ex-
plicitly report no confounded and/or insignificant Q-sorts after factor
analysis. Seven studies note they are present but do not explain whether
they are excluded from the final factor analysis.

For the 55 papers that report insignificant Q-sorts, 30 studies de-
scribed the authors' justification for including or excluding insignificant
loaders from analysis. The majority of such papers describe excluding
insignificant Q-sorts (n = 27). In some cases, researchers reduce the
total number by raising the significance level used to determine factor
loadings (n = 1); others use their presence as a criterion for factor
selection (n = 2). Only three researchers included insignificant Q-sorts
in their analysis, describing them as potentially emergent or relevant
minority viewpoints.

For the 54 papers mentioning confounded Q-sorts, 41 studies pro-
vide an explanation for including or excluding them from analysis.
Conventionally, confounded sorts are excluded from analysis in Q-
method studies, in line with Webler et al.'s (2009) clarity criterion
(Section 5.4.1). Of the 17 papers that describe excluding confounded Q-
sorts, some researchers instead raise the significance level used to de-
termine factor loadings, thereby reducing the number of confounded Q-
sorts (n = 3). Another approach is to assign confounded sorts to their
highest loading factor (n = 3). However, some papers (n = 24) instead
include confounded sorts in the analysis and interpret them as a valu-
able source of data in their own right, ie. by undermining pre-de-
termined assumptions about the beliefs of individuals within a parti-
cular stakeholder group.

5.4.3. Consensus between factors

Identifying consensus statements, or Q-set statements ranked simi-
larly across all factors during factor analysis, highlights agreement
between diverse perspectives, which can be interpreted as potential
points of compromise in environmental decision-making. Q-method can
therefore be valuable for negotiating seemingly intractable differences
on contested environmental issues (Fast, 2015). Many studies in our
sample examine areas of agreement between perspectives as well as
differences. More than 60% (n = 167) of the review corpus provide
some information on consensus between factors. The amount and depth
of discussion on inter-factor consensus varies greatly between papers. In
some cases, analysis is limited to the detection, or noting the lack, of
consensus statements. The remaining papers discuss the implications of
consensus statements in greater detail, ranging from consensus findings
in tables or charts, devoting entire sections to consensus, or focusing on
finding consensus as a central research concern.

6. Gaps and limitations in Q-method research

Recent Q-method papers studying socio-environmental sustain-
ability demonstrate procedures that could be considered as “standar-
dized,” but which are not implemented in a standard way. Researchers'
subjective knowledge, and their considerable scope for interpretation
and discretion throughout the Q-method process, means some varia-
bility is to be expected. While diversity and innovation can be “healthy”
for methodological rigor (Eden et al., 2005), we find the degree of
heterogeneity in the corpus surprising.
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Table 4
Reporting gaps in Q-methodology review corpus.
Q-method phase Reporting gap description N Percentage
P-set Method of p-set selection not described 40 14.4%
Stakeholder inclusion / organization criteria not described 84 30.3%
Concourse/Q-set development Source of concourse / Q-set items not described 28 10.1%
Method of Q-set creation from concourse not described 84 30.3%
No discussion of how themes were produced and/or applied 93 33.6%
Does not estimate salience of themes and/or statements (i.e. whether participants agree they are important) 274 98.9%
Analysis and interpretation Q-method analytical software used not mentioned 44 15.9%
Factor extraction criteria not described 86 31%
No d ddata on insignificant Q-sorts 222 80.1%
No data on confounded Q-sorts 223 80.5%
No data on consensus between factors 110 39.7%
No discussion on study limitations 198 71.5%

Far more concerning than the presence of variable Q-method
practices is the infrequency with which such practices are fully de-
scribed and/or justified by the authors. The results show that re-
searchers' decisions for Q-method design, practices, analysis and in-
terpretation are frequently under-reported. In such cases, authors
provide insufficient detail regarding their research choices, limiting
readers' abilities to adequately understand and replicate researchers'
decision-making processes. Table 4 summarizes the major gaps identi-
fied across our study corpus. We present four potential explanations for
these pervasive gaps in Q-method practice and reporting.

First, the lack of sufficient reporting could result from length re-
strictions in journals that may severely limit full descriptions of meth-
odological procedures. Furthermore, there continues to be a perceived
need to describe Q-method as a little-known methodology in socio-en-
vironmental science. Many authors use valuable space describing Q-
method steps in general terms, rather than focusing on their specific
applications. The trend of increasing Q-method publications over the
last decade suggests that Q-method is relatively well-known in socio-
environmental research and that authors need not recount its generic
steps at the expense of their own procedure. As noted in the biblio-
metric analysis (Section 4), the average number of publications has
increased from 4 per year (2000-2009) to 26 per year (2010-2018).
Our sample includes a total of 141 distinct journals with at least one
published Q-method study, with 44 publishing two or more. Re-
searchers are less likely to need to describe Q-method protocol and
justify its use if submitting a journal with prior Q-method studies, in-
stead reserving detailed summaries when introducing Q-method to
journals or disciplines with lower familiarity.

Second, many researchers have published only one paper using Q-
method. This trend might play a role in the persistence of incomplete
reporting and unsupported choices relating to study design, analysis,
and interpretation decisions. The co-authorship analysis (Section 4)
shows only 111 out of 662 authors, or 16.8%, had published more than
one paper in our sample. While this estimate may be low since some
publications did not meet our inclusion criteria, it is unlikely that the
majority of authors have multiple Q-method publications. This finding
indicates that researchers are not developing a deeper knowledge or
understanding about Q-method, and may explain why many papers
include detailed Q-method protocol descriptions, as noted above. First-
time Q-method use is not an inherent problem, nor does it preclude
producing high-quality Q-method research. However, it does heighten
the potential for reproducing weak study design, analysis, or inter-
pretation practices, as well as reporting gaps.

Third, and relatedly, first-time Q-method users may be drawing
primarily on a relatively small corpus of papers with higher citation
counts as key sources to inform their understanding and use of Q-
method. As noted in Section 4, four of the most-cited primary Q-method
sources were published before 2000, and only one after 2010 (Table 1).
Moreover, only seven of the 22 most-cited case studies in our corpus
were published after 2010, and none after 2014, indicating their
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relative prominence in the Q-method socio-environmental literature
(Table 2). While many of these papers demonstrate strengths in Q-
method practice or theoretical/disciplinary relevance, several have
significant weaknesses in their study design, analysis and interpretation
choices, or in their reporting and justification. These limitations may be
duplicated by first-time Q-method users who are less familiar with the
method, particularly if not collaborating with more experienced Q-
method users, and thus unlikely to recognize shortcomings or to be
familiar with up-to-date methodological interventions and practices.

Fourth, the lack of collaboration across Q-method research groups,
combined with lower citations for primary sources and studies pub-
lished since 2010 (especially the last five years), suggests that common
practices and innovative solutions are not being widely exchanged.
Papers published more recently will, of course, be less frequently cited
than earlier studies. However, first-time Q-method users may be less
likely to find such papers, especially if they are focusing on case studies
in their discipline, topic of study, or case site area. Such researchers are
less likely to be looking for or aware of newer papers which employ
innovative approaches or address previously-identified limitations
within the broader body of socio-environmental Q-method research. As
noted in the co-authorship analysis (Section 4), there is a relatively high
number of disparate research groups using Q-method. However, our
analysis indicates low levels of collaboration across these research
clusters. Increased collaboration within and across such groups, with
experienced researchers work with first-time Q-method users, could
address some of these limitations.

The wide variety of research practices within Q-method socio-en-
vironmental research, which this analysis catalogues, can be attributed
to a combination of the trends outlined above. However, the hetero-
geneity of approaches discussed in this paper also encompasses ex-
amples of papers demonstrating best practices for Q-method research.
In the following section, we summarize these best practices and discuss
potential solutions for addressing gaps in the Q-method esocio-en-
vironmental literature and associated barriers limiting Q-method
adoption by first-time users.

7. Best practices in Q-methodology research

Our analysis of 277 studies finds abundant examples of best prac-
tices that merit attention (Table 5). Here, we suggest five additional
practices to address the gaps described in Section 6.

First, Q-method studies need to provide clearer reporting, sufficient
details, and adequate data from their study to justify methodological
choices (see also Zabala et al., 2018). We found over 30% of the corpus
did not discuss criteria for stakeholder inclusion, methods used to
structure Q-set creation from the concourse, whether and how themes
were applied to concourse statements, or what criteria authors used to
determine the number of extracted factors. Furthermore, over 70% of
papers did not describe study limitations, and over 80% did not include
any data on insignificant or confounded Q-sorts (Table 3).
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Table 5
Best practices in Q-methodology review corpus.
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Research phase Best practice description

Exemplar papers

P-set

If participants are categorized, describe how categories are derived and why they are used

Concourse/Q-set development

Describe strategy for identifying and sampling concourse items

Use multiple sources to ensure representative coverage in study concourse / Q-set

Provide details on interview / survey questions and methods, if using

Describe strategy for sampling Q-set items from concourse

Estimate salience for themes and/or statements

Analysis and interpretation

Triangulate between multiple criteria when deciding how many factors to extract

Compare multiple solutions to judge stability of the extracted factors

Show analysis to participants for additional layer of verification and feedback

Describe whether insignificant / confounded Q-sorts are present, and if so, explain if / why they

are excluded in further analysis

Analyze insignificant / confounded Q-sorts in analysis as valuable data sources

Discuss whether analysis identifies consensus statements across factors

Publication practices

Provide transparency regarding study limitations

Describe p-set identification, selection, and sampling strategy

Describe types and number of sources used to sample concourse / Q-set items

Explain decision-making process and criteria used for factor extraction

Include clear visuals (figures, tables, etc.) that add value to the analysis and are easily interpreted

Armatas et al. (2014)

Peters and Ward (2017)

Zabala et al. (2017)

Fry et al. (2017)
Restrepo-Osorio and Brown (2018)
Vela-Almeida et al. (2018)
Mazur and Asah (2013)
Rodriguez-Pifieros and Mayett-Moreno
(2014)

Pelenur (2018)

Gruber (2011)

Falk-Petersen (2014)

Beckham Hooff et al. (2017)
Cotton (2015)

Diaz et al. (2017)
Amaruzaman et al. (2017)
Jaung et al. (2016)

Frate and Brannstrom (2017)
Rodriguez-Piferos et al. (2018)
Forouzani et al. (2013)

Cotton and Mahroos-Alsaiari (2015)
Naspetti et al. (2016)

Webler et al. (2001)

Tuler and Webler (2009)
Chapman et al. (2015)
Cavanagh et al. (2016)

Pirard et al. (2016)

Farrell et al. (2017)

Sala et al. (2015)
Benitez-Capistros et al. (2016)
Gannon and Hulme (2018)
Clare et al. (2013)

Spath (2018)

Walder and Kantelhardt (2018)
Strickert et al. (2016)

Smith and Bond (2018)

Zanoli et al. (2018)

Setiawan and Cuppen (2013)
Hugé et al. (2016)
Niedziatkowski et al. (2018)
Asah et al. (2012a)

Amick et al. (2015)
Bischoff-Mattson et al. (2018)
Asah et al. (2012b)

Bauer (2018)

Weitzman and Bailey (2018)
Hermans et al., 2012

Payne and Shepardon (2015)
Diaz and van Vliet (2018)
Hagan and Williams (2016)
Hobson and Niemeyer (2011)
Palomo-Campesino et al. (2018)

For a checklist of suggested Q-method best practices and reporting guidelines, see S2.

Heterogeneity is not inherently negative; experimentation can help
strengthen methodologies as researchers critically question their as-
sumptions, analysis, and results (Eden et al., 2005; Nost et al., 2019;
Sneegas, 2020). However, researchers must substantiate their decisions
for readers to fully understand how they conducted the study and - if so
desired - replicate their methods.

Second, we recommend authors make greater use of supplements
and appendices to include relevant information without inflating article
length or displacing other important information. Many papers contain
descriptions of Q-method history and protocol that may not necessary,
especially in journals with previously published Q-method articles.
While closer attention to Q-method fundamentals is warranted, journal
word counts may restrict space for extended discussion on study design
and data. Likewise, limited disciplinary exposure to Q-method, pub-
lishing in journals with few prior Q-method articles, or responding to
reviewer comments for more detail may require longer methodological
descriptions. Detailed descriptions of Q-method protocol and study
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design beyond that required to support the paper findings and argu-
ments can be instead published as supplementary documents.

Relatedly, Q-method papers frequently incorporate tables summar-
izing study materials and data. Many journals include such tables and
figures towards the word count. Authors should prioritize visualizations
in the main text that directly support their analysis and are necessary to
validate their arguments. Publishing additional study data in a sup-
plement or appendix makes it available for readers while keeping ar-
ticles concise. In many papers from our sample, authors publish their
entire Q-set in a table or include illustrations of Q-sort boards. Such
examples may be more appropriately published in the supplementary
materials.

Another approach to provide more detailed analysis is to publish a
series of related and interlocking, yet distinct, articles from the same
dataset. This allows researchers to delve into aspects of their Q-studies
in more depth. For example, Jepson et al. (2012) focus their analysis on
the consensus statements from an earlier study examining perceptions
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of wind farming in West Texas (Brannstrom et al., 2011). Another
cluster of papers (Cuppen et al., 2010; Cuppen, 2012a, 2012b; Ligtvoet
et al., 2016) integrate Q-method within multiple stages of constructive
conflict methodology (CCM), using Q-method to select participants for
stakeholder dialogues, evaluate learning before and after stakeholder
dialogues, and summarize CCM results (see also Armatas et al., 2014,
2018; Spruijt et al., 2013, 2016).

Third, Q-method studies need not be standalone projects.
Researchers can integrate Q-method with other methodologies as part
of larger studies, including experimental choice (Kerr and Swaffield,
2012), surveys (Kvakkestad et al., 2015; Smith and Bond, 2018; Takshe
et al., 2010), Geographic Information Systems (Bracken et al., 2016; Fry
et al., 2017), and ethnography (Gannon and Hulme, 2018; Ray, 2011),
among others. We also identify 20 studies comparing two or more sites
in their analysis, offering novel ways to contrast and assess social per-
spectives (Carr and Liu, 2016; Ellis et al., 2007; Salazar and Alper,
2011).

Fourth, and related to the previous recommendation, is for Q-
method users to develop collaborative relationships, particularly be-
tween first-time and experienced users and across disciplinary divisions
to reduce potential knowledge and reporting gaps. In today's rapidly
shifting academic and funding markets, greater emphasis is being
placed on collaborative and multi-disciplinary research models.
Journals publishing on sustainability and socio-environmental topics
are frequently sites of interdisciplinary enquiry. Furthermore, Q-
method provides an arrangement for researchers trained in both
quantitative and qualitative methods to collaborate in a structured way.
Q-method can provide a useful platform for larger-scale research pro-
jects by organizing data collection of Q-sorts alongside other data. In so
doing, researchers can develop inter-related databases by incorporating
Q-sorts with interview transcripts, content analysis, survey results, GIS
maps and visualizations, and more. Q-method results may also act as
pilot studies to ground and justify future proposed research. For ex-
ample, some papers build on prior Q-studies, using models or large-n
surveys to empirically test the generalizability of Q-method results
(Baur et al., 2014; Rastogi et al., 2013; Song and Ko, 2017).

Lastly, researchers should ensure that Q-method is an appropriate
methodological approach for answering their research question. Q-
method's relatively rapid growth in terms of absolute publication
numbers, and the concurrent publication of review articles such as this
(see also Mukherjee et al., 2018; Zabala et al., 2018), are likely to raise
its visibility among previously unfamiliar researchers. For studies re-
searching stakeholder perspectives, Q-method offers a replicable,
structured, and empirically rich way to answer research questions and
include stakeholders throughout the research process.

Together, our recommendations indicate some methods for re-
searchers to address the identified limitations in the socio-environ-
mental Q-method literature, reduce barriers for first-time Q-method
users, and retain the ability to experiment methodologically. Attending
to the major gaps identified from our analysis will strengthen Q-method
research in the environmental social sciences, while also addressing
some of the structural issues limiting the diffusion of shared, best
practices among socio-environmental researchers using Q-method.

8. Conclusion

The systematic review outlined in this paper summarizes new
findings on the trends, gaps, and best practices of Q-method socio-en-
vironmental research. Warranted by the lack of a systematic review of
this literature, our analysis supplies much-needed descriptive data on
research and publishing trends in the Q-method community, particu-
larly for those studying perspectives on sustainability, natural resource
management, and human-environment interactions. Our review de-
monstrates high levels of variability on Q-method practice and re-
porting. These data, combined with our bibliometric analysis, indicate
that up-to-date knowledge on Q-method practices and innovations are
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not being exchanged to the widest degree possible, in spite of several
examples that clearly describe both standard and innovative proce-
dures.

The goal of this study was to identify major gaps within the sys-
tematic review publication corpus and recommend best practices for Q-
method users to address these limitations and continue improving the
quality of Q-method research design, practices, and reporting.
However, our analysis is constrained by some limitations. First, the
scope of our review is limited to the field of sustainable natural resource
management. As a result, our review excludes publications relating to
the topic of sustainability writ large (e.g. public perceptions of climate
change) that do not relate directly to natural resource management
efforts. Furthermore, our sample only includes studies published in
English between 2000 and 2018. As a result, we were not able to in-
clude non-English language publications or those published from 2019
onward. Future reviews of Q-method literature can address these lim-
itations.

While our review attends to a major gap by assessing the current
state of Q-method research in the socio-environmental sciences, addi-
tional research is necessary to more fully understand the trends,
shortcomings, and innovative procedures within Q-method sustain-
ability scholarship. In addition to updating the review parameters used
in our study, future research directions include reviewing the Q-method
literature for narrower topics or disciplines within environmental social
sciences. Most importantly, we hope to see future Q-method users
adopting the best practices drawn from the papers reviewed here, as
socio-environmental researchers continue using Q-methodology to un-
derstand and address stakeholder perspectives to support sustainable
natural resource governance.
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