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Figure 1: Flash cards summarizing design guidelines that were recommended by at least three organizations from at least three

distinct industries for bar charts, line charts, and donut charts.

Abstract

Should you place three pie charts side by side, or should you avoid
pie charts altogether? Publicly available visualization style guides
offer contradictory answers to such questions. Despite their grow-
ing influence on how people encounter data, these guides are sel-
dom studied as a collective phenomenon. Addressing this gap, this
paper presents the first systematic analysis of 53 publicly accessible
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visualization style guides from diverse domains, including jour-
nalism, government, non-profit, corporate, and academic sectors.
We build a standardized corpus, conduct a multi-method analysis
that reveals both consensus and contradiction, and develop a com-
panion Guidelines Explorer to support transparency and future use.
This work sheds light on organizational visualization design norms
and provides a foundation for future work that helps bridge the
gap between academic and industry practices. In doing so, we help
reframe style guides as sociotechnical artifacts that encode values
as much as design rules.
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1 Introduction

One style guide states, “if needed, up to three pie charts can be
placed side by side” [avv-rivance]. In another, they contradict by
saying “do not use multiple pie chart[s] for comparison. Single pie
charts are already difficult to read, ..”[mpx-Nonerorir]. Both cannot
be true, and yet both are circulated as authoritative advice. Such
contradictions are not isolated cases; practitioners have long noted
these inconsistencies anecdotally, but we lack systematic evidence
about how often they occur, where they appear, and what patterns
they follow. As governments, news outlets, health agencies, and
visualization enthusiasts increasingly rely on style guides to de-
sign dashboards and charts for the public, these documents play
a growing role in shaping how society encounters data [49]. Yet,
despite this influence, visualization style guides have rarely been
studied as a collective phenomenon [12, 18]. What exactly do they
recommend? How consistent are they across organizations and
industries? And what values and assumptions do they embed?

These questions matter because guidelines are inherently con-
textual. What works for a newsroom may not suit a public health
agency, and different communities (e.g., journalists, designers, or
researchers) prioritize different values when judging what counts
as a “good” visualization. For example, academic work often centers
on perceptual accuracy and efficiency [14, 19, 26], while practition-
ers may have to balance these concerns with broader goals such as
sustaining engagement, reinforcing trust, or emphasizing a narra-
tive takeaway. Even when efficiency is the focus for both groups,
strategies may differ [44, 45]. In controlled studies, researchers may
minimize visual embellishment to isolate the data signal, while
practitioners might improve efficiency by simplifying datasets or
highlighting key messages to enhance accessibility. Importantly,
perspectives are shifting. The field has moved beyond historically
minimalist design, and researchers today are increasingly open to
studying how aesthetics, annotation, and even deliberate embel-
lishment can enrich communication [2, 7, 11, 53, 60]. This growing
body of work shows that visual embellishments can improve memo-
rability, engagement, or affect, suggesting that accounting for these
effects leads to more nuanced perceptual studies and more balanced
guidance for practice.

Additionally, researchers have increasingly turned their atten-
tion to studying visualization practice itself, examining how pro-
fessionals design, justify, and evaluate their work. Scholars have
interviewed practitioners to document real-world workflows and
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best practices [3, 6, 43, 45, 48, 50], while other studies interrogate
dimensions that practitioners care about directly, including what
makes visualizations “misleading,’, “aesthetic,” “trustworthy,” or
“memorable” [4, 25, 31, 34, 36]. Grassroots initiatives, such as the
Data Visualization Style Guide project [49], are cataloging organi-
zational practices. Their effort has highlighted the difficulties of
studying guidelines on a large scale. This is because the formats
of these documents vary considerably, and they tend to adopt in-
consistent naming conventions and terminology. These challenges
have led to calls for establishing standardized formats and system-
atic methods for collecting, analyzing, and comparing visualization
guidelines [12, 18].

To address this gap, this paper presents a systematic analysis of
53 publicly accessible style guides from journalism, government,
non-profit, corporate, and academic organizations. We extracted
and transformed their heterogeneous recommendations into a stan-
dardized corpus of 2,120 chart-specific guidelines. Using a hybrid
human-AI pipeline, we extracted action-target units, clustered
them into 226 unique guideline patterns. We analyzed these guide-
lines both quantitatively and qualitatively. Our analysis reveals both
consensus and conflict. Across all industries, bar chart guidance
dominates, suggesting a strong consensus among organizations
that bar charts are the “safe” default for public communication.
We find broad agreement on practices such as direct labeling and
limiting data points in charts, but disagreements remain over using
pie charts and the necessity of a zero baseline on the y-axis.

To support exploration of this corpus, we developed the Guide-
lines Explorer website, which presents the guidelines in an inter-
active, searchable interface. This dataset and platform enable, for
the first time, researchers, practitioners, and educators to critically
engage with industry guidelines and systematically identify con-
sensus practices, contested rules, and industry-level emphases. In
doing so, we aim to mitigate uncritical adoption, support the teach-
ing of “best practices,” and encourage further research into not just
what organizations recommend, but how those recommendations
encode institutional values and priorities. These are reflected in our
contributions:

o First, we curate and release a standardized, cross-organiza-
tional corpus of 53 visualization style guides, representing
journalism, government, health, corporate, and academic
domains.

e Second, we provide a multi-method analysis that surfaces
both consensus (e.g., common practices around bar and line
charts) and contradictions (e.g., contested use of pie charts
and axis baselines), reframing guidelines as value-laden so-
ciotechnical artifacts rather than universal rules.

o Third, we introduce the Guidelines Explorer as a companion
tool that makes the corpus publicly accessible and explorable
at https://washuvis.github.io/styleguides/.

2 Background

A rich body of research underpins today’s visualization conven-
tions, grounded in decades of work across perception, cognition,
information design, and HCI. Foundational contributions such as
Bertin’s system of graphical primitives [5] and Card et al.s data-
mapping framework [9] offered some of the first systematic ways
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of thinking about how visual encodings convey meaning. Building
on this, Tufte’s principles for reducing visual clutter [55], empirical
studies by Cleveland and McGill [14], and perceptual syntheses
such as Ware’s [58] clarified which encodings people judge most
accurately and why. As interactive visualization matured, Shneider-
man’s information-seeking mantra [51] reframed design around
user goals and exploratory workflows.

More recent work has examined how factors such as cognitive
state, chart complexity, narrative structure, annotation, interactivity,
and text placement influence comprehension and decision-mak-
ing (e.g., [13, 29, 32, 46, 53, 61]). This research on perception and
cognition offers a solid foundation for understanding how visualiza-
tions convey information, and these principles are now embedded,
explicitly or implicitly, into modern visualization tools and rec-
ommendation engines such as Vega-Lite [47], CompassQL [59],
Draco [38, 62, 63], and Tableau [54]. Moreover, organizations that
regularly produce visualizations often distill these accumulated
research findings into practical guidance, formalized as style guides.
These documents summarize decades of visualization research and
practitioner insights into guidelines and examples that enhance
clarity, consistency, and communication across various fields and
audiences [12, 18].

2.1 Prior Research on Visualization Guidelines

Style guides have long been used to codify design practices in HCI
and Data Visualization, offering rules and recommendations that
shape how artifacts are created, shared, and interpreted [1, 8, 23, 39].
One of the earliest and most influential examples is Brinton’s
Graphic Methods for Presenting Facts (1919), often credited as the
first visualization style guide [8]. Brinton’s work combined general
guidance with checklists and explicit “rules for graphic presenta-
tion,” ranging from layout (e.g., “The general arrangement of a chart
should proceed from left to right”) to textual framing (e.g., “Make
the title of a chart so complete and so clear that misinterpretation
will be impossible”). This rule-based rhetoric persists today. Modern
organizational style guides continue to present concrete dos and
don’ts, often supported by examples, templates, and rationales, to
promote clarity and maintain consistency across teams [12, 18].

A handful of academic studies have examined style guides or
guidelines directly. Kandogan and Lee [30] used a grounded-theory
approach to analyze 550 guidelines drawn from 24 sources, in-
cluding academic publications, books, and blogs, highlighting that
guidance often spans data, tasks, user expertise, and insight; not
just visual form. Elder and Cesal [18] took a more practice-centered
view and analyzed eight style guides from nonprofit, government,
and corporate organizations, comparing their contents to Brinton’s
original rules. They observed that many contemporary guides still
echo Brinton’s recommendations, even as they expand coverage of
chart types and conventions.

Diehl et al. [17] examined guidance on VisGuides, a public forum
for visualization advice, and found that guidelines were mentioned
in about 41.5% of practitioner conversations, with many related to
color. They noted that guidelines were less prevalent than expected,
which may indicate the difficulty of applying them to practical
problems. Choi et al. [12] studied 226 individual guidelines from
19 online sources and proposed that guidelines can typically be
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decomposed into eight components (purpose, problem, approach,
alternatives, chart type, chart elements, task type, and data type).
Categorizing guidelines along these dimensions, they found that
readability, credibility, accuracy, clarity, and accessibility emerged
as common purposes. Their structure suggests opportunities for
automating guideline creation and analysis.

Taken together, these studies illuminate important facets of visu-
alization guidance, such as academic recommendations, conceptual
structure, practitioner discourse, and small-scale organizational
practice. However, each examines only a narrow portion of the
broader ecosystem. They do not provide a unified, cross-organiza-
tional perspective on how style guides differ across sectors, where
recommendations converge or conflict, or how institutional values
shape their content. These limitations motivate the need for a more
comprehensive analysis.

2.2 Challenges in Studying Guidelines

A central challenge is inconsistency, as guidelines frequently con-
tradict one another. In practice, these contradictions are widely rec-
ognized anecdotally but have not been systematically documented
at scale. Practitioners often rely on situated expertise or organiza-
tional norms, rather than formal research-based recommendations,
while researchers produce empirically grounded advice that may
be difficult to translate into practice [43]. This disconnect obscures
which guidelines are broadly adopted, which are contested, and
which reflect the particular priorities of specific organizations. Ad-
ditionally, with the advocacy for Value Sensitive Design [10, 20, 21],
ethics [15, 16, 28, 29, 57], and other social constructs in visualiza-
tion practice suggest that design conventions may intentionally
embody sociotechnical values, stemming from institutional goals,
professional norms, tooling constraints, and assumptions about
audiences. Understanding style guides, therefore, requires not only
cataloging their rules but also examining the contexts in which
those rules take shape.

Altogether, the landscape of visualization guidelines remains
fragmented. What is missing is a systematic, cross-organizational
analysis that reveals how style guides align, diverge, and encode
institutional values. Our work addresses this gap by analyzing a cor-
pus of 53 style guides spanning journalism, government, nonprofit,
academic, and corporate sectors, and by introducing the Guidelines
Explorer as a tool for transparent, comparative analysis.

3 Data Collection & Standardization
We began with a list of style guides from the Data Visualization
Style Guide website!, which hosts a grassroots dataset of style
guides across various sectors. At the time of access, there were 78
entries. The collection was stored as a Google Sheet, documenting
the timestamp when each record was added, the company name,
and the URL of the style guide document. From this list, we selected
only those style guides that were publicly accessible online. Several
were excluded when links were broken or content was unavailable.
There were also duplicate entries. This resulted in a final set of 53
style guides.
Each used a different format, ranging from neatly structured
PDFs to loosely formatted web pages. As a result, data extraction

!(https://www.datavizstyleguide.com/)
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Figure 2: The workflow for collecting, standardizing, consol-
idating, and clustering 78 style guides. We use & and & to
distinguish between automation and human effort.
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required careful human effort. We adopted a two-step process, with
a coder and a validator assigned to each document. Four volunteer
coders, each with visualization experience and interested in using
the dataset for their own projects, reviewed the source material and
then pasted the relevant content into structured jsoN. The json
schema organizes information around organizational metadata,
chart types, accessibility notes, color choices, and recommendations
for elements such as axes, tooltips, and legends (see Appendix A
for schema details). Validators then checked each Json file against
the original document to ensure completeness, especially when
content appeared across multiple webpages or in unstructured text.

Once collected, the dataset was cleaned and standardized.
A central challenge was inconsistency in naming conventions: the
same chart type often appeared under multiple terms (e.g., “bar
chart”, “bar graph”” “column chart,” and “vertical bar chart”). We
also enriched the data with organizational metadata. Each orga-
nization was assigned an orG_ID (based on an abbreviation) and
an industry label using the Wikidata Ap1. When multiple industry
categories were returned, we used the first listed; for example, Ap-
ple is associated with various categories, such as electronics, mobile
phone industry, digital distribution, and software development. The
industry assigned was electronics, later clustered as technology for
the analysis in Sections 6 and 7. To capture temporal context, we
logged the creation or last-updated date of each guide. In some
cases, this was straightforward, such as when an explicit date was
provided on a PDF or webpage, or when the guide was hosted in
a GitHub repository. In other cases, we relied on HTTP headers to
retrieve the Last-Modified tag. All dates and metadata were nor-
malized into a standard vocabulary, and a consistent schema was
applied across all guides.

@ The result is a collection of standardized json files repre-
senting 53 organizational style guides. @ In addition to the indi-
vidual JsoN files, we created a consolidated, chart-focused dataset
that aggregates all dos and don’ts across the corpus, enabling sys-
tematic comparison of guidelines at both the organizational and
cross-organizational levels.

4 Style Guides Structure

We analyzed content in each major component of our standard-
ized JSON schema to identify emerging patterns when considering
the guides as complete documents (see Appendix A for schema
details). We categorized components as absent (0 items), minimal
(1-2 items), or substantial (3+ items). This thresholding provides
an interpretable indicator of structural emphasis without making
assumptions about writing style or document length.

4.1 Corpus-Level Structural Patterns

Across the corpus, we noted different levels of emphasis on the
components of visualization practice. We can observe in Figure 3
that charts (77% substantial) and color guidelines (70%) are the only
components that are consistently detailed. General task guidance
appears rarely (4% substantial), but tasks are typically specified
within chart-type recommendations rather than as standalone guid-
ance. When measured at this chart-level granularity, 66% of guides
include substantial task-type references.
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Figure 3: Distribution of substantial, minimal, and absent
content across style-guide components. Most guides provide
detailed recommendations for charts, color, and chart-level
tasks, but offer far less guidance on dynamic or secondary
chart elements.

Chart-element components exhibit similar variation. Typogra-
phy (43% substantial) and annotations (38%) are more frequently
developed, whereas interaction- and motion-related elements, such
as animation, tooltips, and popovers, are substantial in only 4-8%
of guides. These results show that most style guides prioritize static
and structural aspects of visualization design over interactive or
dynamic behaviors.

Structural completeness also varies widely. Twenty guides (37.7%)
contain four or fewer substantially populated components, while
five (9.4%) contain ten or more. The majority (52.8%) had 5-9 sub-
stantial components. Because our analysis is based on a schema
that represents a superset of potential components, these counts
should be interpreted as differences in emphasis rather than omis-
sions. Altogether, these patterns show how organizations allocate
attention to visualization design and motivate our next analysis,
which examines variation across organizations and industries.
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4.2 Structural Differences Within and Across
Industries

Figure 4 highlights clear structural differences across industries.
Government guides show the broadest substantial coverage, with
most including charts (89%), chart-level tasks (89%), general guide-
lines (67%), and color (78%). Technology guides cover many of the
same areas, including charts (77%), chart-level tasks? (77%), and
color (73%), but are more uneven, offering relatively little coverage
of accessibility (23%) and chart-element components such as ty-
pography (14%). Journalism shows a much narrower profile: while
two-thirds include substantial chart and color guidance (67% each),
few address accessibility (17%) or interaction (17%), and chart-level
tasks appear only sporadically (17%). Non-profit guides emphasize
charts (78%) and often omit accessibility guidance (11%). Across all
industries, the matrix also reveals noticeable within-group varia-
tion, indicating that style guides do not follow a single structural
template. Organizations differ considerably in which components
they emphasize, resulting in diverse structural profiles.

While structural comparisons reveal which topics organizations
prioritize, they do not reveal the nature of the instructions them-
selves. Two documents may devote equal space to charts yet offer
very different recommendations. We therefore shift from the struc-
ture of style guides to the rules they prescribe, analyzing their
intents and the underlying value framings they embody.

5 Intent Extraction

Although our corpus also includes guidance on colors, accessibility,
interaction, and chart elements such as titles, legends, and tooltips,
we restrict the following analysis to chart-specific recommendations.
We made this choice to enable a focused and actionable discussion.
Chart selection and design often serve as a gateway to other design
considerations, providing the clearest entry point for addressing
our research questions about consensus and contradictions.

5.1 Constructing a Controlled Action-Target
Vocabulary from Heterogeneous Guidelines

The json format standardized our corpus, but the individual guide-
lines were free-text copied or transcribed from the original docu-
ments and were highly heterogeneous. Some were rigid prescrip-
tions (e.g., “B) [Don’t] rotate bar labels” [vrx-TEcuNorocy]), while oth-
ers were softer suggestions (e.g., “Consider using a horizontal his-
togram when range names are long, or there are many ranges” [smr-
markeTinG]). No single extraction method would reliably capture this
diversity. Rule-based approaches were brittle, and LLMs tended to
over-generalize or infer unstated details. We therefore designed a
three-step hybrid human-AI pipeline that combines automation
with controlled refinement, aiming to capture for each guideline

2Tasks vs. Chart-level tasks. We distinguish (1) Tasks: a list of task concepts defined
by the guide (stored as objects in tasks, often with only name and optional definition),
from (2) Chart-level tasks: an explicit mapping from task to recommended chart types
(captured when charts[i].tasks is present and non-empty). In other words, chart-level
tasks are a property of charts; they exist only when the guide provides an explicit
chart-task association.
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Figure 4: Rows correspond to major sections of the style guides, with columns for organizations grouped by industry. We use
for minimal content, and when the section is absent.
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the referenced element, the prescribed action, its rationale, and any
specified exceptions.

e To create our “alphabet,” we enumerated the linguistic space
of possible guideline “actions” and “targets.” We used spaCy [27],
an open-source NLP library, to automatically extract verb lemmas
and noun phrases from all guideline text. This yielded a large set
of raw candidates (534 unique action strings and 531 unique target
strings), including variants (e.g., “category” and “more categories”)
and stop words (e.g., “it” and “let”). To reduce this set, we removed
stop words and normalized each string by stripping punctuation
and converting it to a canonical form (e.g., converting “axis la-
bels” to Ax1s_rLABELS and “label directly” to DIRECT_LABELS). We
then merged semantically equivalent expressions (e.g., “bar chart,”
“column chart,” etc.), consistent with Step 3. After applying these
consolidation and pruning steps, our initial alphabet was the 60
most frequent actions and targets.

To refine the automated enumeration and help identify conceptu-
ally important but infrequent items, a researcher manually tagged
a random sample of 100 action—target pairs, using the most com-
mon mined terms as seeds. This hand-coding step helped identify
overly fragmented items, confirmed which noun phrases should
collapse into a single target (e.g., chart types were grouped under
CHART_TYPE O ALTERNATIVE_CHART depending on the con-
text), and surfaced synonyms among actions (e.g., “plot,” “display,”
and “visualize”). These refinements narrowed the alphabet into a

sPR Sprout Social

clean, controlled set of standardized actions and targets, which was
then used as a constraint for the GPT-5 extraction.

5.2 Applying the Action-Target Vocabulary via

LLM Extraction

6 We used GPT-5 [40], a large language model accessible through
an API, to enrich these action-target pairs with additional struc-
ture® We designed a detailed prompt instructing the model to con-
vert each guideline into a structured ysoN format with fields for
action, target, comparator, units, and values from a given set
and extract condition, exceptions, alternatives, rationale,
strength, and plain intent. All fields had to be explicitly stated
in the guideline text, except strength, which the model inferred
from linguistic cues such as “always,” “must,” or “may.”

To evaluate the reliability of this extraction, we compared the
100 coded guidelines described in Step 6, with the LM labels for
action and target. In the first round, raw agreement was moderate,
yielding a Cohen’s k ~ .62. Inspection showed many mismatches
stemmed from action synonyms or target differences arising from
phrasing. We therefore introduced a synonym map for normal-
izing actions (e.g., USE: [USE, ADD, SET, PLACE, CONSIDER, AP-
PLY, SHOW, ENSURE]) and targets (e.g., COLOR: [COLOR, COLOR_

3We made all a1 call with temperature = 0 and top_p = 1.0 to minimize randomness,
max_tokens = 800 to capture full jsoN outputs. We used the default frequency and
presence penalties. Prompts were provided exactly as specified in the supplementary
material.
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PALETTE, COLOR_COUNT]). After applying this normalization, the
second-round Cohen’s k ~ .84 reflected strong alignment between
human and Lim. We did not force perfect matches, as the remaining
disagreements predominantly involved equally defensible inter-
pretations, such as negative vs. positive framing for action-target
pairs (e.g., USEsSINGLE_COLOR VS. LIMIT*COLOR) or compound
recommendations where either tag was reasonable.

5.3 Annotating and Validating Values in
Guideline Rationales

To analyze the rationales underlying visualization guidelines, we
annotated a subset of guidelines with value tags, each correspond-
ing to a normative design value (e.g., clarity, accessibility,
accuracy) inferred from an explicitly stated justification. For ex-
ample, a guideline stating “Avoid coloring the axis labels, this can
make the data harder to read”[smr-markeTing] would be tagged with
clarity, simplicity, and comprehensibility.

Rather than selecting a minimal subset, we constructed a theory-
informed value vocabulary by unifying all values drawn from prior
work on Value Sensitive Design [22], visualization ethics [15, 57],
visualization guidelines [12], and trust in visualization [36, 42, 56].
We provided the model with a closed set of 34 value categories,
detailed in Appendix B, each accompanied by a strict definition,
example phrasings, and disambiguation notes (e.g., distinguishing
clarity from comprehensibility, or accuracy from honesty).
Value tagging was restricted to guidelines with explicitly stated ra-
tionales (approximately 35% of the corpus). This constraint reduces
speculative inference by grounding each tag assignment in the au-
thor’s stated reasoning. We also minimize cultural or occupational
bias in interpreting the less verbose guidelines. For each eligible
guideline, the LLM assigned up to three value tags from the 34-value
vocabulary that best aligned with the stated rationale.

To assess reliability, we compared LLM-generated tags against a
human-coded reference set of 100 guidelines. Of these, 37 contained
explicit rationales and were independently tagged by a human
annotator using the same 34-value vocabulary and the same “up
to three tags per guideline” constraint. Agreement was computed
by comparing the sets of value tags assigned to each guideline by
the human and the LLm. We report agreement at three levels of
strictness:

o Strict agreement: exact match between the two tag sets.
e Mid agreement: at least two shared tags.
o Loose agreement: at least one shared tag.

Under these definitions, agreement was Strict = .216, Mid =
.351, and Loose = .919; mean Jaccard overlap was .486 (median
.333). Per-tag macro Cohen’s k = .322 (prevalence-weighted k =
.323), and pooled micro F; = .616. Exact matches were relatively
uncommon, largely because several values capture closely related
concerns (e.g., clarity vs. comprehensibility). To account for
this, we collapsed the 34 values into six higher-level value families
using a synonym map, analogous to our normalization procedure
for action—target pairs. At the family level, agreement improved
substantially: exact family-set match = .703, Loose (> 1 shared
family) = 1, mean Jaccard = .845 (median = 1); pooled micro F; =
.678, macro k = .325 (prevalence-weighted x = .408).
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As with action—-target normalization, most disagreements reflect-
ed fine-grained distinctions among semantically adjacent concepts
rather than fundamentally different interpretations of the guide-
line rationale. We therefore treat value tags as calibrated heuristic
indicators: not definitive ground truth, but sufficiently reliable to
support aggregate analyses of value emphasis across organizations,
chart types, and domains.

Finally, we applied a rule-based layer to the full dataset to
further standardize action and target tags and improve reliability.
For example, in the guideline “Always start at a zero baseline for
the x-axis,’[cmu-epucation] rules validated extract of { action : START,
target : AXIS_ZERO, strength : MUsT }, enforcing that axrs and
ZERO were combined as Ax1s_zERO. Guidelines sharing the same
normalized action—-target pairs (i.e., accounting for synonyms and
negative vs. positive framing) were then clustered to reveal areas
of consensus or variation across organizations.

6 Analysis of Chart-Specific Guidelines

Having examined how organizations structure their style guides
and which components they emphasize, we now turn to the content
of the chart-specific recommendations themselves. Building on the
standardized dataset described in Section 3 and the NLP analysis in
Section 5, this section analyzes how guidance varies across chart
types and industries. Figure 5 presents an overview in which charts
appear as rows and organizations as columns, grouped by industry.
For completeness, we also include organizations whose style guides
do not provide explicit chart-type sections. As shown in Figure 4,
they typically include task descriptions and color guidance.

Among the many chart types covered, four were notably preva-
lent: bar, line, pie, and donut charts. These are not only the most
common in everyday practice but also the most contested in design
advice, making them a useful lens for comparing consensus and
conflict across organizations. As we discuss below, strong agree-
ment emerges for bar charts, consensus fragments for line charts,
and pie and donut charts trigger outright disagreement.

6.1 Consensus: Shared Ground Across
Industries

Consensus on Bar Charts. A salient pattern in the corpus is the
emergence of cross-industry consensus around a small set of de-
sign rules for bar charts. Of the 42 style guides with chart-specific
recommendations, 35 (83%) included rules for bar charts, making
them the most prominent and pervasive chart type. By comparison,
line charts were slightly less frequent with 32 (74%), pie charts
were mentioned in fewer than half (45%), and scatterplots in only
15 (30%), underscoring the centrality of bar charts in institutional
guidance. Style guides typically specify when to use or avoid spe-
cific bar chart variants (e.g., vertical versus horizontal layouts), and
the majority converge on starting the y-axis at zero, sorting bars
in descending order, and limiting the number of colors. Across
these bar-chart guidelines, value framings for rationales empha-
sized clarity, efficiency, and accuracy (88%, 44%, and 37%, re-
spectively), suggesting priorities rooted in readability and faithful
magnitude comparison. The frequency and consensus around rules
suggest that bar charts are the “safe” default option across diverse
organizational contexts.
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Figure 5: The top guideline themes. We use M when the style guides provide chart guidelines,
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Organizations: 35 Industries: 8
Top 7 consensus rules:

o useeaxis_zero (23 orgs, 8 industries)

o use e chart__type (20 orgs, 6 industries)

o use e ordering (15 orgs, 7 industries)

o avoid e chart_ type (14 orgs, 6 industries)

o limit e color__count (13 orys, 8 industries)

o useecolor (11 orgs, 5 industries)

« use e direct_labels (9 orgs, 4 industries)

Convergence on Zero-Baseline for bar chart. Figure 5 shows that
the zero-baseline rule is the single most frequent bar chart rec-
ommendation in our corpus, appearing in 23 of 35 (66%) guides
that included bar chart guidance. In our tags, zero-baseline ratio-
nales were predominantly coded as honesty, accuracy, and non_
maleficence (e.g., 100%, 100%, and 62%). The dominance of the
zero- baseline rule, together with honesty and non- maleficence
among the top value indicators, is noteworthy because it reflects
convergence between organizational practice and scholarship that
cautions against misleading axis truncation. This recommendation
is supported by research showing that truncated axes can distort
data interpretation [34, 41] and several style guides explicitly refer-
ence this concern. The stated rationales for this recommendation
include, “starting from a non-zero baseline can distort the ratios
between the amounts being compared” [pin-sociar mep1a], and “trun-
cating the start of the axis can create deceptively large differences
across bars even when the differences are small” [N1a-GoveERNMENT].
At the same time, more recent work suggests that the magnitude
of such distortions depends on task and context [35]. However,
this analysis suggests that nuance from newer studies is yet to be
incorporated.

6.2 Contradictions: Contestation and
Divergence

In contrast to the strong consensus on bar charts, guidance on line
charts is more fragmented. Of the 32 style guides that mention line
charts, many agree on basic practices. We see moderate agreement
on recommendations such as limiting the number of lines (15 of 32;
46% of style guides with line chart rules) and styling lines for clear
differentiation (9 of 32; 38%), suggesting a shared concern with
avoiding “spaghetti plots” and ensuring visual clarity. However,
consensus quickly breaks down on the question of zero baselines.

Organizations: 32 Industries: 8

Top 7 consensus rules:

o use e chart_type (15 orgs, 6 industries)

o limit e lines (15 orgs, 5 industries)

o styleelines (12 orgs, 6 industries)

o useeaxis_zero (8 orgs, 5 industries)

« use e direct_labels (7 orgs, 3 industries)
o useedata_ points (7 orgs, 3 industries)

o truncate e axis (6 orgs, 4 industries)
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While 23 style guides endorse zero baselines for bar charts, only 8
do so for line charts.

Divergence on Zero-Baseline for Line Charts. Six style guides ex-
plicitly recommend cutting the axis “to show subtle, yet significant
changes that wouldn’t be visible when the y-axis is extended to
zero” [nzz-covernment]. The same document, however, also warns
against manipulative truncation, advising not to “cut the y-axis
to make a trend appear more dramatic than it is” [nzz-covernMENT].
Other organizations propose thresholds, such as “set the y-axis min
and max so the line occupies about two-thirds of the range” [acs-
TECHNOLoGY]. Among rationales that endorse axis truncation for line
charts, value framings most often emphasized clarity (100%) and
comprehensibility (40%), with no references to honesty or non_
maleficence. In contrast, among the two organizations that in-
cluded rationales when warning against truncation, both were cod-
ed as honesty, accuracy, and non_maleficence. These tensions
suggest that the zero-baseline rule is less accepted for line charts,
reflecting both limited research attention and potentially differ-
ing communicative priorities. Notably, recommendations for zero
baselines in line charts disproportionately come from government
agencies, aligning with our analysis showing the top institutional
value framings as clarity (88%) and accuracy (42%).

Organizations: 18 Industries: 8
Top 7 consensus rules:

 avoid e chart__type (12 orgs, 6 industries)

o useechart_type (10 orgs, 7 industries)

o limit e segments (9 orgs, 6 industries)

o useesum_to_100 (8 orgs, 6 industries)

o order o clockwise (5 orgs, 4 industries)

« consider o alternative__chart (5 orgs, 4 industries)

e use s color (4 orgs, 4 industries)

Contention around Pie Charts. Pie charts emerge as one of the
most divisive chart types in the corpus. Of the 42 style guides,
18 (45%) include explicit recommendations for pie or donut charts.
Where they are addressed, organizations typically treat donut charts
as interchangeable with pies, though four distinguish them as a
distinct chart type, using the center as a unique feature. A few
guides recommend utilizing the empty space to highlight key met-
rics, e.g., “Use the middle of the doughnut to highlight the number
or category type” [crp-GOVERNMENT].

Among the 18 that included pie or donut charts, 66% caution
their use. Some style guides prohibit them outright, stating it “can
be hard to compare slices,’[opr-TEcHNOLOGY] While others allow their
use with conditions such as limiting slices to 4-5, maintaining
consistent ordering, or using them only for simple part-to-whole
relationships. Notably, the rationales for avoiding pie charts vary.
Some echo academic findings about perceptual difficulty in judg-
ing areas, stating “It is much more difficult to visually judge the
size of circles (or circle segments) vs. rectangles” [sun-NonproFIT].
Others cite pragmatic concerns such as space efficiency, e.g., “It
takes a lot of space to show little information...” [apx-NonPROFIT].
In our value tags, cautionary rationales most frequently invoked
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clarity (100%), efficiency (94%), and accuracy (63%). In con-
trast, permissive-but-conditional guidance invoked clarity (100%)
alongside simplicity (71.43%) and storytelling (29%), e.g., “Use
to turn very simple data points (59% says 'yes’) into a compelling
visual”[spr-tEcHNoLOGY] OF to “call out a particularly important point”
[BBA- JournaLism]. Thus, pie charts exemplify how style guides en-
code not only perceptual considerations grounded in empirical
research that prioritize speed and accuracy measures [14, 26, 52],
but also contextual and pragmatic factors that reflect the priorities
of different organizations.

Diversity in Chart Types Covered. Beyond canonical forms like
bars, lines, and pies, style guides also address a long tail of special-
ized charts, including Sankey diagrams, radar charts, waterfall plots,
and violin plots. Their inclusion suggests that some organizations
are motivated to codify best practices even for rare or advanced visu-
alization types. Further inquiry is needed to disambiguate whether
that wide variety of charts reflects observed internal usage, aspira-
tional coverage, or emerging visualization trends.

While chart-specific guidance highlights localized areas of agree-
ment and disagreement, this analysis leaves open central questions
that motivated this project, i.e., how consistent are guidelines across
organizations and industries, and what broader norms do they embed?
To address this, we examine guidelines at a chart-agnostic level by
clustering them into shared action-target pairs, thereby enabling
us to identify broader design norms and contradictions rooted in
organizational values.

7 Analysis of Chart-Agnostic Guidelines

Our analysis uncovered a set of chart-agnostic heuristics that apply
across visualization types. We define a guideline as chart-agnostic if
it is recommended for at least five distinct chart types. These chart-
agnostic guidelines address practices like labeling, color usage, and
data simplification. With the exception of the zero-baseline recom-
mendation, they are generally less debated and highly pervasive,
potentially revealing the underlying norms that organizations view
as general principles for visualization design. We identify four main
themes based on the top chart-agnostic guidelines clusters in our
corpus (Figure 6): color, simplicity, accuracy, and readability.

7.1 Color as Necessity and Risk

Color emerges as one of the most frequently discussed topics across
style guides, simultaneously positioned as indispensable and poten-
tially problematic. Color is not treated as decoration alone. Many
guides recommend using color to draw people’s attention to a par-
ticular message (USE+COLOR) but warn against overuse, frequently
stressing the need to limit the number of colors (LIMITeCOLOR_
counT). This focus likely reflects the inherent complexity of color
as an aesthetic, perceptual, and communicative tool.

Most style guides (30 out of 53) include explicit color palettes,
often tied to organizational branding or specific data types (e.g.,
categorical, sequential, divergent, etc.), which shape their recom-
mendations. Accessibility is another recurring concern. Style guides
often recommend high-contrast and colorblind-friendly palettes,
emphasizing that color choices should support diverse audiences.

Ottley

Theme: Color
use o color: How and when to apply color.
limit ¢ color__count: Limit the number of colors.

Theme: Simplicity
limit e category__count: Limit the number categories.
limit « segments: Limit the number of segments.

Theme: Accuracy

use ¢ axis_ zero: Start numerical axes at 0.

use ¢ axis: Recommended use of axes and tick marks.
ensure ¢ sum__to_ 100: Percentages should sum to 100%.

Theme: Readability

use o direct__labels: Place labels on or near data points.
use o legend: How and when to use legends.

use o ordering: Arrange data logically and intentionally.

Cluster Orgs Ind. GLs % Orgs

limit « categories 12 4 25 23%

limit e color__count 25 9 44 4%
limit « segments 19 8 34 36%
use e axis 12 6 27 23%
use o axis_ zero 26 7T T2 49%
use ¢ color 28 8 85 53%
use o direct__labels 18 4 50 34%
use o legend 13 5 35 25%
use o ordering 16 6 32 30%

useesum_to 100 19 7 38 36%

Notes: Orgs = distinct organizations; Ind. = industries;

GLs = guideline instances. % Orgs = share of all 53 orgs with
> 1 rule in the cluster.

For example, one government guide emphasizes designing “to dif-
ferentiate variables for audiences with visual impairments” [usp-
GOVERNMENT].

Underlying these cautions is a shared belief that color should
be used with intention (about 88% of stated rationales mention a
purpose) and in moderation, evidenced by LIMITsCOLOR_COUNT
ranking among the most frequent guidelines. For instance, one
social media organization states, “Keep it to 4 colors maximum,
otherwise charts will get hard to read” [pin-sociar mep1a]. In bar charts,
the most common color-related recommendation is to use only one.
In general, color is a workhorse with three vital roles:

(1) Cohesion and brand reinforcement. Nearly all style guid-
es provide explicit palette specifications, and 70% offer sub-
stantial guidance. In this role, color is used to create a stan-
dardized, cohesive visual identity and to ensure consistency
across outputs. Some style guides also include explicit rules
for aligning visualizations with organizational identity, e.g.,
(“...use cMU RED to represent CMU” [cmu-EpUCATION]).

(2) Analysis focus. About 45% of color-use rationales relate
color to analytic tasks. Here, color is used to support compar-
isons, emphasize patterns, or group related categories within
or across plots. For example, “use contrasting or meaningful
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Figure 6: The Sankey diagram illustrates the chart-agnostic guidelines in the center, the industries (on the left) that our corpus
associates with these design recommendations, and the chart types (on the right) to which the guidelines apply. We define a
guideline as chart-agnostic if it is recommended for at least five distinct chart types. In addition to the zero baseline rule (
USE-AXIS_ZERO), there is agreement on the use of color (UsE+<COLOR and LIMIT.COLOR) and the recommendation to directly label
the charts (USE<DIRECT_LABELS).

colors to show differences in data” [str-tecanorocy] and “If Across chart types, organizations treat simplicity as a safeguard
categories form meaningful groups, use colour to reinforce against overload. This principle is operationalized numerically, rec-
that” [ecn-journarism]. ommending limits on pie slices, line series, or scatterplot points.
(3) Emphasis and informative use. Roughly a third of ratio- However, the exact thresholds vary widely, from as few as 2 cat-
nales (29%) emphasize color’s role in guiding attention. Color egories or lines to as many as 7. A common fallback strategy is
is used to highlight key messages, call out outliers, or mark to “Aggregate smaller categories into an ‘other’ or ‘miscellaneous’
points of interest. Examples include “Start with grayscale category” [usr-nonerorrt]. Although this principle may be most rel-
and use color to highlight important points” [cca-NonproFIT] evant for communicative and public-facing contexts, consensus
and “Use color to highlight points of interest on your map.” around this topic reflects a common belief that effective visualiza-
[NIH-GOVERNMENT]. tion requires restraint, prioritizing clarity and minimalism over
exhaustiveness.

Taken together, these recommendations reflect a broad consen-
sus: color is too powerful a tool to be used casually. Its role in
emphasis, coherence, and branding makes it central to effective
communication, and designers are tasked with applying it sparingly
to avoid confusion while maximizing accessibility.

7.3 Accuracy and Guardrails Against Design
Hazards

A third cluster of rules emphasizes accuracy and integrity. Sim-
ilar to our chart-specific analysis in Section 7, one of the most

7.2 Simplicity as a Guiding Principle frequent chart-agnostic recommendations is the use of zero base-
A second recurring theme centers on restraint or keeping charts lines (USE-AXIS_ZERO) to prevent exaggeration of small differences.
simple and focused. Many guidelines stress limits on categories and Related guidelines include proper axis construction (USE.AXx1s) and
segments (LIMITeCATEGORY_COUNT, LIMITsSEGMENTS), particu- ensuring that percentages sum to 100% when displayed (ENSUREe
larly for categorical data. Related rules such as LIMITeLINES for line suM_To_100). In our coding, clarity (71%), accuracy (69%), and hon-
charts and LIMITDATA_POINTS for scatterplots or bubble charts esty (38%) are the most frequent value tags attached to axis- and
reflect the same principle of avoiding overwhelming readers with baseline-related rationales. Together, these principles underscore a
visual clutter. In our dataset, rationales for these limits universally shared organizational commitment to preventing misleading, in-

cite clarity (100%), simplicity (100%), and efficiency (89%). complete, or inaccurate representations.



CHI *26, April 13-17, 2026, Barcelona, Spain

From Figure 6, we can observe that the zero-baseline rule espe-
cially appears in guidelines for line charts, area charts, histograms,
scatterplots, and stacked bar charts. Rationales for these rules consis-

tently reference accuracy (95%), honesty (85%), and non_ maleficence

(55%). While its empirical grounding is strong for ratio-related tasks
with bar charts (as discussed in Section 6), its extension beyond bar
charts suggests that many organizations adopt a risk-averse stance,
preferring caution even in contexts where the empirical basis is less
clear. Axis-related rules often highlight tick values and consistency,
such as “Use natural increments on the Y-axis that are divisible
by 1, 2, or 5” [upx-noneroriT], OF cross-chart comparability: “Use the
same axis units, axis ranges, and chart dimensions across charts
in a small-multiples group to facilitate comparison” [ji.-xonproFIT].
Similarly, the guideline that percentages sum to 100% reinforces
the expectation that part-to-whole charts must fully account for
the data, thereby minimizing misunderstandings.

These principles reflect the strongest alighment with academic
literature. Axis truncation, inconsistent tick marks, and incomplete
part-to-whole depictions are canonical examples in research on
deceptive or misleading charts [24, 33, 34, 37, 41]. Their prominence
in style guides and the value framings attached to them suggests
that some academic “design hazards” have successfully translated
into industry norms.

7.4 Readability and Effortless Interpretation

Finally, many chart-agnostic recommendations converge on the
principle of readability. Common rules include using direct labels
where possible (USEsDIRECT_LABELS), presenting legends appro-
priately (USEsLEGEND), and ordering categories logically (USE.
ORDERING). Together, these practices aim to reduce cognitive ef-
fort, ensuring readers can interpret charts without unnecessary
scanning or guesswork. Across these chart-agnostic guidelines
with rationales, readability-related values such as clarity (100%),
efficiency (70%), and comprehensibility (45%) were the most fre-
quently invoked tags. This cluster shows a strong convergence
toward reader-centered values.

Organizations consistently emphasize that direct labeling is
preferable. Some frame this as a matter of precision: “If exact
numbers are important, the bars should be labeled with the value”
[cre-covernmenT]. Others stress efficiency or simplicity, noting that
“Direct labelling of values eliminates the need for grid lines” [upx-
~onrroriT]. Similarly, style guides discourage reliance on legends
when labels can be placed directly on the chart: “Label groups di-
rectly to avoid using a separate legend when possible” [ji-nonerorrT].
In our tagging, rationales for direct labeling almost universally in-
voked clarity (100%) and frequently efficiency (91%), underscoring
its role in reducing perceptual overhead.

Ordering is also treated as essential for guiding interpretation
and avoiding arbitrary sequencing. Rationales for ordering cate-
gories likewise emphasized clarity (100%), efficiency (81%), and
comprehensibility (61%), reflecting a shared belief that ordering
may be a cognitive scaffold rather than a stylistic choice. The most
common advice is to order categories by magnitude. For example,
“Sort data from highest to lowest to enable quick comparison” [acs-
tecuvorocy] or “The ordering of the bars makes the data easier to
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Figure 7: Top 10 value tags across all guidelines with ratio-
nales.

understand” [cca-nvonproriT]. Exceptions are noted when a natural
order exists, such as chronological or categorical conventions.

Synthesis and Implications

Across all guidelines and chart types, the value framings provide the
clearest corpus-level indication of what organizations deem most
important in visualization practice. As summarized in Figure 7,
clarity is the dominant value (92%), followed by efficiency,
comprehensibility, and simplicity (40-35%). Ethical or protec-
tive values such as accuracy and non_ maleficence surface less
often but are particularly prominent in rules that aim to prevent
misleading designs. The implication is that, as they are written
today, style guides function as instruments of reader-centered us-
ability. They emphasize making visualizations easy to read, quick to
parse, and visually manageable. For practitioners and researchers,
these patterns highlight the need to interrogate whether a focus
on clarity alone is sufficient for trustworthy communication, and
where additional structures are necessary to ensure that usability
does not override accuracy, fairness, or transparency.

Although the analysis above provides a bird’s-eye view of consen-
sus and contradiction, it inevitably compresses nuance. It obscures
the fact that many recommendations are conditional, tied to excep-
tions, or phrased with varying thresholds. To support transparency
and enable further inquiry, we developed the Guidelines Explorer as
a secondary contribution. The tool is not the focus of this paper, but
it serves as a practical interface to the dataset, allowing researchers
and practitioners to interrogate the underlying guidelines, compare
organizational approaches, and explore context-specific details that
go beyond the scope of our aggregated analysis.
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Figure 8: The Guidelines Explorer, an interactive tool developed to accompany our analysis. 9 The interface allows users to filter
guidelines by chart type, industry, organization, action, or strength. @ Tabs allow users to choose between exploring consensus
groups and individual guidelines, viewing flashcard summaries for each chart, or an overview heatmap. @ The Consensus
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recommendation. (i) The Matrix Tab shows the distribution of chart mentions across industries and organizations. Together,
these provide an open and extensible platform for navigating the diversity of visualization guidelines.
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8 Guidelines Explorer

The Guidelines Explorer* was developed to make our corpus of
visualization guidelines accessible and actionable for diverse audi-
ences. Although the dataset provides a foundation for comparative
analysis, a static table or appendix would limit its usefulness. Our
goal was to create an interface that supports exploration, teach-
ing, and practice. The interface is informed by three primary user
considerations:

o Researchers (U1): Researchers studying visualization practice
need tools to query the dataset and analyze organizational
differences.

e Practitioners and Novice Designers (U2): Practitioners and
novice designers in finding relevant recommendations.

e Educators (U3): Instructors teaching data visualization who
may need to highlight both best practices and contested
debates.

8.1 Design Features and Views

The interface was implemented in React with TypeScript for type
safety and modularity. We used Tailwind CSS for styling and re-
sponsive layout design, and integrated shadcn/ui components for
consistent interaction elements (e.g., cards, dropdowns, search bars).
The site is deployed using GitHub, providing open access to allow
future research and development.

There are three complementary views (Figure 8, Labels (&), €3),
and @2)), each tailored to support different user tasks while drawing
on the same shared corpus. We connect these views to user goals
(U1-U3) to show how the design enables researchers, practitioners,
and educators to meet distinct needs within a shared environment.

Search and Filter. ( | U1, U2, & U3). This panel serves as the
entry point to the corpus. Users can filter by chart type, industry,
organization, guideline strength, action, and target, either singly or
in combination. Filters propagate across all other views to enable
a seamless exploration workflow. For example, a user may filter
for “pie charts” and immediately see consensus clusters, flashcards,
and heatmap coverage update in concert. Query fields support both
structured selection (checkboxes and dropdowns) and free-text
search. We designed this dual interaction to accommodate different
information-seeking behaviors: researchers conducting systematic
reviews (U1) may prefer structured filtering, whereas practitioners
exploring design questions (U2) may rely on keyword search.

Consensus Browser. ( | U1, U2, & U3). This view highlights
consensus clusters, and users can toggle to reveal non-clustered
guidelines. Clusters are formed through fuzzy mapping to resolve
lexical variation. For example, USE, CONSIDER, and SET are aliased
as USE, while COLOR and COLOR_PALETTE are unified as COLOR. A
cluster qualifies as consensus when it includes at least three guide-
lines from three distinct organizations. This threshold is chosen to
ensure that clusters represent shared practice rather than idiosyn-
cratic style. Each cluster can be expanded to reveal its constituent
guidelines, organizations, and verbatim texts as illustrated with

To further support novices (U3), clusters include a confidence
indicator. Full confidence is defined as reaching 70% organization

4https://washuvis.github.io/styleguides/
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coverage and 30% industry coverage for style guides with the rele-
vant chart. The inclusion of this indicator aims to encourage users
to interpret clusters not as rigid rules but as varying in support.
For example, a researcher might use the consensus view to identify
clusters strong enough to warrant a comparative study (U1), while
an educator may use the confidence indicator to illustrate that even
widely cited rules are context-dependent (U3).

Flashcards. ( (3) | U2 & U3). Each card summarizes the top five
consensus clusters for a given chart type. The card front lists the
guidelines, and the back includes rationale, common exceptions, and
alternative practices where available. This flashcard metaphor was
chosen for its familiarity in pedagogical contexts and its affordance
to distill the complex data into digestible insights. Designers under
time pressure (U2) may quickly consult the top recommendations
for a chosen chart type, while educators (U3) may use “conditions”
and “exceptions,” to reinforce that guidelines are context-dependent.

Heatmap Overview. (€3) | U1 & U3). This aggregate view presents
guideline distributions across organizations and chart types in a
matrix format. Each cell is shaded by the number of guidelines,
allowing patterns of dominance and divergence to emerge at a
glance. Cells are interactive, and hovering shows example guide-
lines that are relevant. The heatmap enables educators (U3) to illus-
trate industry-level patterns, such as the heavy use of direct-labeling
guidelines in government compared to their rarity in technology,
while researchers (U1) can identify underrepresented chart types
or industries as potential gaps in the literature.

8.2 Implications

Considering the usability of our corpus, the volume, diversity, and
uneven coverage of guidelines make it difficult to understand how
individual rules relate to broader patterns. A single recommenda-
tion from a single organization is rarely generalizable, and meaning-
ful insights emerge only when guidelines are viewed collectively,
compared across contexts, and situated within larger patterns of
consensus or contradiction. The Guidelines Explorer addresses this
challenge by enabling:

e Synthesis of dispersed guidance. Users can surface areas of
agreement and disagreement across dozens of organizations
rather than relying on isolated recommendations.

o Cross-organizational and cross-industry comparison. Filters
for chart type, industry, and organization expose how similar
rules manifest differently across domains, revealing which
norms are widely shared and which are domain-specific.

o Inspection of rationale and value framings. Each guideline
links directly to its justification and associated values, help-
ing users understand why a rule exists, not just what it
prescribes.

o Exploration of chart-agnostic clusters. Grouping guidelines
(e.g., ordering, baseline practices, color limits) illuminates
recurring design principles that cut across chart types and
industries.

e Pedagogical and interpretive support. Summary views, flash-
cards, and cluster inspections provide approachable ways
to illustrate how visualization norms emerge, evolve, and
diverge.
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In summary, the Guidelines Explorer complements our quantita-
tive analysis by making the underlying corpus navigable and inter-
pretable. It enables users to compare organizational practices, trace
the provenance of specific consensus recommendations, inspect
value framings, and explore chart-agnostic patterns that would
otherwise remain hidden. While not the focus of this paper, the
tool provides an essential bridge between aggregated findings and
the nuanced, context-dependent nature of real-world visualization
guidance.

9 Discussion

Visualization style guides are often treated as straightforward repos-
itories of “best practices,” i.e., technical rules distilled from percep-
tual research and refined through experience. Our analysis compli-
cates this view. Across 53 organizations, we show that guidelines are
not merely instructional artifacts but socio-technical documents
that encode institutional priorities, cultural norms, audience as-
sumptions, and risk considerations.

9.1 There is no single template, but there are
core expectations.

Structurally, the guides in our corpus differ substantially, both
within and across industries. Although this heterogeneity suggests
that there is no single blueprint for what a style guide should
contain, we observe several components that appear in a majority
of guides: charts, color, tasks-per-chart, and general visualization
guidelines. This supports and extends prior work by Kandogan and
Lee [30], who found, in their analysis of academic and book-derived
guidelines, that design rules often extend beyond chart types and
encodings. Our findings similarly point to a broad and holistic view
of visualization practice.

One interpretation of this structural variation is that style guides
offer a window into the differing priorities of industries, reflected
in what they emphasize or omit. For example, substantial coverage
of tasks may indicate a stronger analytics focus, as we observed in
many Government guides. In contrast, richer guidance on annota-
tions, color, and typography may signal a storytelling orientation,
as seen in Journalism organizations such as the US-based The Econ-
omist and Switzerland’s Neue Ziircher Zeitung. At the same time, we
also observe high variance within industries, which likely reflects
the diversity of organizations themselves. Technology, for instance,
spans Social Media (e.g., Sprout Social), E-Commerce (e.g., Shopify),
and hardware companies (e.g., SONOS). This variation highlights a
recurrent challenge in our analysis, i.e., balancing granularity and
abstraction when comparing heterogeneous documents, which we
will discuss more in Section 9.3.

An alternative, equally plausible explanation for the observed
heterogeneity is that it reflects differing levels of investment in
documentation and design governance. Even if we assume limited
or uneven investment, the presence and consistency of certain core
components still provide meaningful insight. For instance, even
organizations with limited design governance consistently include
charts and color guidance. This suggests that even when developing
minimal-effort guides, they should include stable rules for these
foundational decisions, which have high downstream impact on
quality and consistency. However, researchers must be careful when
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generalizing findings or proposing universal standards. Our analysis
suggests that writing a style guide is not merely a documentation
task but a form of organizational self-definition. Explicitly choosing
what to include and what to omit offers an opportunity to align the
guide with institutional goals and the needs of its audiences.

9.2 Guidelines encode priorities, assumptions,
and trade-offs.

In our analysis of individual guidelines, we take a different ap-
proach from prior work, which has investigated the prescriptive
nature of guidelines (i.e., the use of “dos and don’ts”) [18] and the
structural properties of guidelines that could support automatic
generation [12]. Instead, we conduct a systematic, cross-industry
analysis of agreements and conflicts, motivated by the goal of creat-
ing a repository of standard visualization guidelines that helps users
understand not only the recommendations themselves but also their
context, rationales, exceptions, and other sources that might sup-
port or contradict the guidance. This need is especially acute given
prior work showing that visualization guidance is highly opinion-
ated and often fails to explicitly cite empirical evidence [17]. Our
analysis of how organizations articulate, justify, and operationalize
visualization rules reveals the following insights:

Broad consensus exists around a small, stable set of norms. Despite
wide variation in structure and emphasis, certain rules recur across
industries. For example, 66% of guides with bar-chart recommen-
dations mandate a zero baseline, and most industries converge on
limits for color count, category count, and the use of direct label-
ing over legends. These high-frequency rules form a core set of
shared design norms that emerge across government, journalism,
technology, nonprofit, and corporate guides, suggesting they form
a widely accepted foundation for effective visualization. Organiza-
tions creating new guides can confidently include these as baseline
recommendations.

Guidelines are value-shaped, not value-neutral. Across all guide-
lines with explicit rationales, clarity appears in 92%, efficiency in
40%, comprehensibility in 38%, and simplicity in 35% of value tags.
Government agencies additionally foreground clarity (89%), accu-
racy (42%), comprehensibility(37%), whereas journalism emphasizes
clarity (87%), comprehensibility (38%), simplicity (36%), and the
top technology value signals were clarity (91%), comprehensibility
(40%), efficiency (38%). These patterns empirically demonstrate that
visualization rules encode institutional priorities as much as per-
ceptual considerations. Therefore, new style guide authors should
assume that every rule they write communicates why a particu-
lar design choice matters. Making those values explicit can help
prevent misinterpretation, e.g., distinguishing when simplicity is
intended to reduce cognitive load versus when accuracy must take
priority.

Contradictions arise from competing institutional priorities. We
observed numerous cases where organizations prescribe opposite
behaviors, for instance, permitting multiple pie charts for compar-
ison [avv-rinance] versus prohibiting them outright [mpx-voxreroFIT].
Our value-tag analysis shows that permissive guidelines tend to
emphasize storytelling and simplicity, whereas restrictive guide-
lines foreground accuracy and efficiency. These conflicts reflect
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value trade-offs, suggesting different organizations optimize for
different communicative risks and goals. Style guide authors should
therefore articulate when and why a recommendation applies and
avoid presenting opinion as a universal principle. Doing so can re-
duce reader confusion and help organizations avoid unintentionally
misleading or overly rigid prescriptions.

While these findings illuminate how organizations converge and
diverge in the rules they prescribe, the underlying data analysis
required making several methodological choices, such as restrict-
ing the analysis to guidelines with explicit rationales, defining a
controlled vocabulary of values, and using a hybrid human-LLM
coding process that balanced interpretive nuance with scalability,
discussed next.

9.3 Scaling Qualitative Analysis with
Constrained LLMs

Prior work on visualization guidelines often uses qualitative ap-
proaches such as grounded theory, which work well for small,
focused corpora [12, 18]. However, our corpus comprises 53 or-
ganizations and approximately 2,120 individual guidelines across
various industries, geographies, and documentation traditions. The
scale and heterogeneity of this dataset introduced methodological
challenges that motivated a different approach. We adopted a hy-
brid human-LLM pipeline: spaCy enumerated the linguistic space
of actions and targets, a human researcher refined and collapsed
clusters, and GpT-5 applied a controlled vocabulary of values with
deterministic settings. This division of labor reflects our choice to
use NLP tools for scaling while tightly constraining inference. For
example, we set the model temperature to 0 to ensure deterministic
output and provided exact definitions and closed tag sets. In this
way, the human analyst defined and constrained the conceptual
space within which automated structure was applied. This approach,
i.e., constraining LLM inference with deterministic parameters and
controlled vocabularies, can provide a blueprint for reproducible,
large-scale coding. This may help visualization researchers scale
qualitative analyses traditionally limited by time, labor, and coder
training.

For values, we curated a theory-informed controlled vocabulary
of 34 terms. To the best of our knowledge, there is no existing set
of visualization-specific values. Our approach was to draw on the
body of prior work on value-sensitive design [22], rhetorical visu-
alization [29], ethical visualization [15], and trust [36]. Even when
some values did not appear immediately relevant to visualization
(e.g., solidarity, defined as supporting social cohesion, collective
welfare, or community representation), we retained these terms
for two reasons. First, scholars in value-sensitive design caution
against assuming fixed or universal value sets and warn of cultural
biases in value interpretation. Second, casting a wide net allows
absence to be informative, as absent values could signal what or-
ganizations do not emphasize. To that end, several values often
associated with data communication, such as transparency, trust,
and objectivity, were rare in our corpus, despite their prominence
in academic discourse. Further inquiry is needed to disambiguate
this phenomenon.

Still, the need to construct our own value vocabulary highlights
a gap in the visualization literature, as there is no shared theoretical
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account of the values that shape design recommendations. Our
findings suggest an opportunity for researchers to develop more
formal frameworks of visualization-relevant values, grounded in
empirical data about practice rather than abstract assumptions.
Additionally, values are inherently interpretive constructs, which
further complicates matters when organizations do not document
why a recommendation exists and under what conditions it may
change. Even with explicit rationales, authors often gesture toward
multiple priorities at once, and organizational or cultural norms
may shape phrasing in subtle ways. We therefore encourage readers
to treat value tags as heuristic indicators of the concerns that or-
ganizations foreground. These are useful for comparative analysis
but not exhaustive representations of their internal design philoso-
phies. Overall, this methodology enabled us to identify large-scale
patterns without sacrificing conceptual rigor, providing a model
for future research on practice-derived corpora.

9.4 Alignment and Divergence Between
Research and Practice

Our findings align with Hullman’s argument that visualizations
are rhetorical devices [29]. The implication is that empirical visu-
alization research must engage not only with perceptual accuracy
but also with values, audiences, workflows, and organizational risk
profiles. For visualization research to be applicable in practice, it is
imperative to not just ask “what makes an effective chart?” but we
should interrogate “what chart is effective for whom, under what
constraints, and in service of what values?” Indeed, this aligns with
long-standing calls and ongoing research efforts to acknowledge
contexts and individual differences explicitly rather than assume
universality.

Certain academic findings have clearly diffused into organi-
zational practice. Zero baselines for bar charts, colorblind-safe
palettes, ordering categories for comparison, or chart-type selec-
tion, and limits on category counts all appear frequently and consis-
tently across industries, particularly in government and nonprofit
guides. These areas reflect strong and longstanding empirical con-
sensus [14, 26, 52]. Similarly, skepticism about pie charts is present
in both communities. However, there are notable divergences. For
example, recent academic results emphasize task dependency and
magnitude sensitivity when considering the zero baseline rule [35],
but many organizations often prescribe zero baselines universally.
Research on color often focuses on perceptual factors, but in prac-
tice, color use may be governed by brand and narrative priorities.
Future research might consider color selection under constraints
such as brand coherence and visual identity.

Other practitioner concerns reveal empirical gaps ripe for re-
search. For example, style guides frequently specify numeric thresh-
olds such as “no more than four line series,” “limit to 4-5 pie slices,”
“restrict scatterplots to avoid overplotting.” However, these thresh-
olds vary widely and rarely cite evidence. These inconsistencies
reveal areas where academic research has limited or conflicting
results, especially around category limits, line clutter, mixed base-
lines, and emphasis techniques. The guides thus highlight research
questions that matter in practice but are understudied academi-
cally. These divergences reveal that real-world visualization must
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satisfy broader communicative goals, including organizational, nar-
rative, ethical, and aesthetic ones, which academic guidelines often
underemphasize.

10 Limitations and Future Work

While our analysis provides a unique view into organizational
practices and Guidelines Explorer provides a novel platform for
exploring these practices, it has several limitations that inform
directions for future work.

Scope of Corpus. Our dataset includes 53 publicly accessible style
guides, but many organizations maintain internal or proprietary
guidelines that we could not access. As a result, our corpus is not
exhaustive and may underrepresent industries such as healthcare
or finance. Expanding the dataset to include these sectors, as well as
guides published in languages other than English, is an important
next step. Additionally, the analysis in the paper only scratches the
surface and excludes important considerations, such as accessibility,
color, interactive, and responsive design, presenting a fertile ground
for future work.

Standardization and Intent Extraction. Although we used a mixed
human-AI approach to intent extraction, this process is imperfect.
Subtle differences in tone or context may have been flattened in
the process of converting natural language into action-target units.
Moreover, there are numerous instances where multiple actions and
targets exist in a single sentence. Future work could explore more
nuanced natural language processing techniques or crowdsourced
validation to capture these subtleties.

Lack of Formal Evaluation. While we designed the Guidelines
Explorer interface with researchers, practitioners, and educators
in mind, we have not yet conducted a systematic evaluation of
how these groups actually use the tool. A careful evaluation would
involve formative studies with educators in classroom settings,
practitioners in applied contexts, and researchers conducting meta-
analyses of design guidelines. Such evaluations would help refine
the interface and assess its real-world value.

Evolving Guidelines. Visualization practices are not static; they
evolve alongside new technologies, cultural shifts, and emergent
data practices. The analysis in this paper and Guidelines Explorer
presents a snapshot of organizational guidance, but future work
could extend it into a living corpus that tracks how guidelines
change over time and highlights temporal trends in consensus and
conflict.

11 Conclusion

The work in this paper demonstrates that style guides are more than
collections of tips. Instead, they are cultural artifacts that both re-
flect and shape the visualization ecosystem. By aggregating guides
across domains, we uncovered shared conventions that function as
de facto norms, revealed contradictions that encode sector-specific
values, and traced the influence of research as it filters into profes-
sional practice. These patterns would not have been visible without
treating style guides as a collective phenomenon or without the
companion web-based Guidelines Explorer. Beyond documenting
what guidelines say, the process of comparison itself generated
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new knowledge, demonstrating how visualization advice circulates,
stabilizes, and diverges across communities.
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A The JSON Schema described in Section 3

The categorizations are not mutually exclusive; a single guideline may be placed in multiple sections by the coder. Eg., if a chart-specific
guideline cites accessibility as its rationale, it is included under both chart and accessibility.

# _________________________________________
# Reusable guideline object (list-of-lists)
# _________________________________________
GUIDELINES = {
"do": [1,
"dont": [J],
"accessibility": [],
"ethical_considerations": []
}
template = {
# =========================================
# Organization-level metadata
# —==========—=======—==—=====================
"organization": {
"id"o "y # str: short org code
"name": "", # str: organization name
"industry": "" # str: industry label
"style_guide_version": "" # str: version if specified
"last_updated": "", # str/date: last updated if known
"url". "" # str: canonical URL for the guide
"audience": [], # list[str]: intended users (e.g., designers)
"preferred_tool": [] # list[str]: tools mentioned (e.g., Tableau, BI)
3,
# =========================================
# High-level conceptual guidance
# =========================================
"fundamentals": {
"definition": "", # str: what "good visualization" means
"principles": [ # list[{"goal","description"}]
{"goal": "", "description": ""}
1,
"glossary": [ # list[{"term","definition"}]
{"term": "", "definition": ""}
]
3,
# ====================—=====================
# Chart-type-specific recommendations
# =========================================
"charts": [{
"chart_type": "", # str: e.g., bar, line, pie
"avoid": False, # bool: org discourages / bans this chart type
"description": "", # str: when/how to use
"task_type": [1, # list[str]: tasks explicitly associated with chart type
"data_type": [1, # list[str]: data structures explicitly associated
GUIDELINES # do/dont/accessibility/ethical_considerations

3,
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# Cross-chart "chart element" rules
# (applies regardless of chart type)

"chart_elements": {
"font": GUIDELINES,
"title": GUIDELINES,
"axes": GUIDELINES,
"gridlines": GUIDELINES,
"legend": GUIDELINES,
"interactive_legend": GUIDELINES,
"layout": GUIDELINES,
"annotations_narrative": GUIDELINES,
"iconography": GUIDELINES,
"tooltips": GUIDELINES,
"popovers": GUIDELINES,
"animation": GUIDELINES

"tasks": [{
"name": "", # str: e.g., "comparison", "ranking"
"definition": "", # str: what the task means (if present)
"charts": [] # list[str]: recommended chart types (optional)
# NOTE: if charts is non-empty -> chart-level task mapping is present

1,

# —========================================

# Other guideline sections

# =========================================

"interaction_guidelines": GUIDELINES, # hover, zoom, filter, etc.

"general_guidelines": GUIDELINES, # cross-cutting best practices

"accessibility_guidelines": { # overall accessibility section
"do": [1, "dont": [], "ethical_considerations": []

1,

"color_guidelines": {
"palettes": [{

"name": "primary_palette", # str
"description": "", # str
"colors": [{
"name": "", # str
"hex": "", # str: "#RRGGBB"
"usage": "" # str: "categorical", "background", etc.
1,
"guidelines": [] # list[str] or list[guideline objects]

31,
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B Value Tags
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Unified superset of value tags, with definitions and related keywords used for identifying values in organizational visualization style guides.

Family Tag Definition
accuracy faithful data representation without distortion or misleading emphasis.
honesty avoids manipulation, exaggeration, or deceptive framing of information.
ACCURACY / reliability produces consistent, stable interpretation across conditions.
INTEGRITY trust fosters user confidence in the visualization’s integrity and intentions.
completeness includes essential context and avoids omission of critical information.
non_maleficence avoids causing harm, confusion, or misinterpretation.
clarity easy interpretation with minimal ambiguity or cognitive burden.
CLARITY / comprehensibility supports deeper understanding beyond surface-level clarity.
EFFICIENCY simplicity removes unnecessary complexity to emphasize key information.
efficiency enables rapid reading or decision-making with minimal effort.
A accessibility supports users with diverse abilities through inclusive design.
CCESSIBILITY / inclusivity accommodates diverse identities, backgrounds, and user contexts.

INCLUSIVITY

BRANDING /
COHERENCE

AcTION /
NARRATIVE

RESPONSIBILITY /
RIGHTS

cultural_sensitivity

branding
coherence
authority

actionability
storytelling
persuasion
emotional_appeal

privacy
autonomy
informed_consent
responsibility
beneficence
sustainability
solidarity

respects cultural norms, symbols, and interpretive conventions.

aligns visual style with organizational identity and brand rules.
maintains internal stylistic consistency across visual elements.
conveys professionalism, expertise, or institutional legitimacy.

supports decision-making with clear, actionable insights.
communicates a narrative or guided interpretive structure.
aims to influence attitudes, behaviors, or conclusions.
leverages affective cues to increase engagement or meaning.

protects sensitive or identifiable information about individuals.
supports user freedom to explore or interpret independently.
respects individuals’ rights regarding data use or display.
prioritizes ethical use and potential impacts of visualization.
promotes user well-being and positive outcomes.

considers environmental impact or resource efficiency.
supports community cohesion or collective welfare.

Notes: Value families group related tags into broader ethical and functional dimensions used in our coding.
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